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Tilt Right Angle Diverting Unit

- T-RAT-S

Tilt-Right Angle Transfer ———

(User Manual )

Read this manual before use

Thank you for purchasing the Tilt-Right Angle Transfer Module
(hereinafter referred to as “this product”).

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 CO.,LTD.
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[1 . Introduction ]

Features Features of the Tilt-Right Angle Transfer Module (hereinafter referred to as “this product”).
- + This product is a module to transfer trays to incline/decline or spiral conveyors by
diverting at a right angle.
Since it lifts trays at a tilt, and diverts at a right angle, the trays avoid being impacted.
+ All-electric control. No pneumatics.

Operation description
(when diverting at a

right angle) Run the horizontal transfer — €
Load l
(Stop tray on the T-RAT-S)
Tilting up
Switch to

a tilted surface

|

(Stop tilting)

|

Discharging

Discharge l
(Stop tilt transfer MDR)
Tilting down
Switch to l

a horizontal surface

(Stop tilting MDR)
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[1 . Introduction ]

Limited warranty 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.
Also, 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.

Notes on There are some examples of parts that need to be prepared by customers, as
industrial property rights explained within this manual. However, this does not provide any guarantee against
the existence of any rights, such as our industrial property rights, or those of other
companies, in advance.

Notes on We respond to technical inquiries based on the contents described within this manual,
msupport and on this product within the range of general items for this product unit with
standard specifications, and for the options prepared by us.

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.

About the risk category This product is intended to comply with the risk category 22 or lower as defined in
of this system EN 954-171. It does not comply with purposes beyond risk category 3 or higher.

*1: European machinery safety standards.

*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 27, as defined in
IEC60664-1.

For this reason, if you install this product in an environment that requires dust
proof/waterproof treatments, you need to add necessary countermeasures, and check
the performance based on your responsibility.

About description + In this manual, T-RAT-S is described as T-RAT, and T-RAT-S and T-RAT are
of the product described separately, when needed.
+ Depending on the signal type (NPN/PNP) specified by customers, different models
of control driver cards are supplied as being the standard for this product.

Signal input/output type NPN PNP

CB-016N6 (2) CB-016P6 (2)
HBM-201FN (1) HBM-201FP (1)

Included driver card model

In this manual, CB-016N6 and CB-016P6 are described as CB-016, and
HBM-201FN and HBM-201FP as HBM-201. Also, CB-016N6 and CB-016P6,
as well as HBM-201FN and HBM-201FP are described separately, when needed.



4 T-RAT-S User Manual POWER MOLLER. 2275

[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,

safety information, and precautions. |

_____________________________________________

Advance preparation Prepare the 24V DC power supply,

. such as DC power supply units.
| Prepare control devices, such as PLCs.

_____________________________________________

Product check
Open the package, and check the model,

|
1
. specifications, voltage, etc.
i Check accessories.

\

Installation
Install the T-RAT main unit.

_________________________________________________

Mount driver cards.
Connect the T-RAT and driver cards.
Connect power and signal cables to driver cards.

Control E Specify the T-RAT speed and load/discharge directions.
i Perform control (programming).

Wiring

Start-up inspection
Perform start-up inspection.

Yes
Some errors

have been found |

H i H NO STt T Tt T T T e
(Maintenance and inspection) | Perform maintenance and
. inspection based on
| corresponding parts.

_____________________________________

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

Operation
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[2. Procedures from installation to operationj

INDEX

. Introduction

. Procedures from installation to operation

. Advance preparation

. Product check

. Safety precautions

5-1. General precautions

5-2. Precautions on installation

5-3. Precautions on wiring

5-4. Precautions related to control
5-5. Precautions related to operation

5-6. Precautions on maintenance and inspection

. Structures

. Installation / Wiring

7-1. Before installation
7-2. Installation
7-3. Wiring

. Control / Operation

8-1. Driver card settings
8-2. Control (program)
8-3. Before operation
8-4. Trial run

. Maintenance and inspection

9-1. Driver card LED display and
error countermeasures

9-2. Before replacement work

9-3. Replacement of horizontal transfer
rollers / roller drive belts

9-4. Replacement of tilt transfer belts

9-5. Confirmation after repair/replacement

Appendix
Appendix1. Product specifications
Appendix2. Residual risk listt MAP
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[3. Advance preparation]

Wiring image Single phase

100Vv/200V

T-RAT
main unit

24V DC

Qo
%/mwer supply

Emergency stop switch

[Important] * As for the sensor input, and input/output signals of driver cards,
adopt the number of inputs/outputs based on operation.

Items to be prepared
by customers Before introducing this product, prepare the following devices separately.

24V DC power supply ~ Power supply equipment to supply 24V DC to this product
e Switching power supply (24VDC - 5A 120W)

e Rectified power

(With a rectifying capacitor, ripple rate 10% or below)
e 24VDC Battery

[Important] + A switching power supply is recommended as the DC power supply (24VDC
+10%) for drivers. Use a stabilized power supply that has an adequate capacity
of 24VDC and 5A or higher and does not fluctuate due to load variation.

* The power supply shall have a capacity larger than the total of the MDR rated
values.

+ A transformer type power supply cannot be used.

+ Secure a voltage of 24VDC £10% at the power source terminal of a driver card.
« If the power supply capacity is the rated power of MDR the number of MDRs or
smaller, the supply voltage may drop to cause failure or damage of MDRs and
drivers. Be sure to use a power supply with a capacity larger than the rated

power of MDR the number of MDRs.

* In addition, the power supply should not activate protection with peak current
20A, 1ms or below.

* For the power supply unit, use an insulation type switching power supply
compliant with the safety standard (IEC60950-1 or UL60950-1). Do not use a
non-isolation type power supply for safety reasons, since it may not conform
to the radiation noise regulations.

Control devices Devices to control this product, such as PLCs
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[3. Advance preparation]

Sensors

MDR extension cables

Wiring materials

Emergency stop
equipment

Checking the breaker

Operation check

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

Necessary when the installing location of the T-RAT main unit is far from that of the
driver cards

e .. Male side
Model Cable specifications )
SR Female side
ACE-CBM-B0600 | 9P extension cable length L= 600mm
ACE-CBM-B0850 " L= 850mm L
ACE-CBM-B1200 " L=1200mm S s05
ACE-CBM-B2700 " L=2700mm 37 L

[Important] - Cables can be extended up to 3000mm including the product
cable length 300mm.

Necessary for wiring of power and signal cables, branch connectors, driver cards,
controllers, such as sensors or PLCs, and power supply.
(Available wire diameter for driver card connectors)
* Power connector...0.5 to 1.5mm? (AWG: 20 to 14)
+ Control connector...0.08 to 0.5mm?2 (AWG: 28 to 20)

[Important] * For the current capacity of wiring materials, secure a high safety
margin based on the current value in specifications.
* Longer wiring between the power supply unit and driver
cards / controllers could cause the voltage to decrease, resulting in
malfunction and/or damage.

This product does not include the emergency stop equipment.
Customers must make sure to install it.

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

O

To this product

Emergency stop |
switch I

Emergency stop

equipment (TS TTTTTTooTos Single phase

100V/200V

|
|
h |
. 24V DC .
! power supply | 1+ —x !
X unit !
P L ' |

Regarding facilities where this product is incorporated, check that a breaker with
appropriate capacity for 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 corre-
sponding”. 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 incorporated, check that the breaker
and emergency stop switch can work properly. Perform operation following the trial
operation after checking them.
(1) Input to the DC power supply unit (single phase 100V / 200V) is securely turned
ON / OFF when turning ON/OFF the breaker.
(2) Input to this product (24V DC) is securely turned ON / OFF when turning
ON / OFF the emergency stop switch.

POWER MOLLER. 2275
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[4. Product check]

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

o() o

{ Product label details )

Product model
([T RIGHT ANGLE. TRANSEER... W Tiltangle ) Speed type

: ToRAT=-S - -006 —-@ v 1} 3 Input / output signal type @ Size (& Version

RATED INPUT:DC24V, (6 A Transfer capacity
PAYLOAD : max @ kg (® Rated current value for the transfer MDR
SERIAL No. ONORD) @ Available load weight

ITOH DENKI CO.,LTD
MADE IN JAPAN

Serial No. (YY /MM /DD Lot No.)
Year (last two digits) (© Month Day
@D Lot No. (three digits)

Model description sample

T—RAT—S—085—60N—A—V1

@ Tilt angle ® Version
070 - 7.0° 1
085+ 85°
-+ 100 --- 10.0° |

@ Size

| <A L599mmx\W499mm
(415 mm wide between frames)

(2 Speed type
60 --- Nominal speed + B+ L599mmxW599mm
of 60m/min type * (515 mm wide between frames)

+C - L599mmxW699mm
(615 mm wide between frames)

3 Input / output signal type
+ N -+ NPN (driver card only for input and output)
+ P -+ PNP (driver card only for input and output)

*% For details, refer to Transfer speed settings (P.33), 8. Control / Operation.

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, etc.

2 If any abnormalities are found, contact the supplier immediately.
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[4. Product check]

Checking accessories Check that all the following items are included.

Driver cards  Depending on the T-RAT input and output signal type, driver cards with the NPN (N)

or PNP (P) signal input are included.

For T-RAT-S-IJ[J-60N—-[]-V1

ce

E

] Driver card (for switching the transfer surface)
Driver card CB-016N6 HBM-201FN

O

For T-RAT-S-LJLILJ-60P—-[1-V1

,EH [CB.016P6] &2

Fose
553

] Driver card (for switching the transfer surface)
Driver card CB-016P6 HBM-201FP

Common accessories

Power connector Control connector Control connector

(for CB-016 " HBM-201) (for CB-016) (for HBM-201)
EAHBOS PACB16

¥ i

Nawt =

Hex. bolt with spring lock and plain washers
M8 x 20 / Hex. nut M8
(for installing the T-RAT main unit)

Cross-recessed head SW screw
M4 x 15 / Hex. nut M4

(for securing CB-016 / HBM-201)
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7 ( Safety precautions

Structures

nd inspectioﬂ( Control / Operation 7( Installation / Wiring W(

5. Safety precautions ]

W ( aintenance al

For parts names in sentences, refer to 6. Structures (P.19).

Appendix

(
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(5. Safety precautionsj

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.

B We explain hazardous contents that may result from existence and/or operation
(including situations before and after operation) of target devices and/or facilities,
using the following symbol.

<> DANGER

This indicates an imminent hazardous situation that may
result in severe injury or even death.

B We categorize the degree of hazard and/or damage that may result if a user
disregards the description, and operates the product improperly, using and
explaining the following symbols.

/N\ WARNING

This indicates a high possibility that severe injury or even
death may result.

/N CAUTION

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

M The type of precautions we would like you to observe is categorized using the
following symbols, and explanations are added.

@ & & This symbol indicates a reminder you should pay attention to.

® @ @ This symbol indicates operations that are prohibited.

0 % @ This symbol indicates forced operations that you should
always perform.

W( Safety precautions W

Structures

)(Maintenance and inspectioq( Control / Operation W( Installation / Wiring 7(

Appendix

[
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[5. Safety precautionsj

5-1.
General precautions

/\\ 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 driver card 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 put fingers, hands, and/or clothes close to the moving
parts, such as belts, rollers, or lifting sections.

Failure to follow this could result in them getting caught and/or stuck.

Do not forcibly bend and/or pull cables.

Also, 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
damage.

Never remodel the product and/or driver cards.

Failure to follow this could result in serious accidents.

Make sure to attach ground wires to this product and the DC
power supply unit.

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

Do not touch the product when it has just stopped operation.

Failure to follow this could result in burns.

Do not put water and/or oil on the product, and do not
transfer wet and/or oily trays.

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. Also,
do not use the equipment if strong impact has been applied,
and/or if the appearance has become deformed.

Failure to follow this could result in malfunction due to applied impact.

W( Safety precautions W

Structures

)(Maintenance and inspectioq( Control / Operation W( Installation / Wiring )(

Appendix

(
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[5. Safety precautionsj

5-1.
General precautions

/N CAUTION

-~

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 before moving and/or installing the
product, and performing maintenance and inspection
(excluding those during operation).

Working while the power is on could result in accidents due to
unexpected operation.

Observe the safety regulations required for installation
locations, and/or products in use.

Securely wire each cable to connection parts.

Improper wiring could result in electric shock and/or malfunction.

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

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

Turning on/off the power in the wrong order could result in malfunction.

Do not unplug power and/or signal cables during operation.
Also, do not run/stop this product using the power supply.
(Use the signal.)

Failure to follow this could result in malfunction.

Do not forcibly rotate the MDR at times other than
maintenance and inspection.

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

Do not turn off the power during transfer (during MDR
rotation).

Failure to follow this could result in malfunction.

Do not step on this product.

Failure to follow this could result in injury, accidents, and/or damage if the

MDR rotates just after the power is turned on.

1( Safety precautions W

Structures

W(Maintenance and inspection)( Control / Operation W( Installation / Wiring W(

Appendix

[
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[5. Safety precautionsj

5-1.
General precautions

/N CAUTION

Do not turn on the power when trays are unstable.

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

Make sure to perform the start-up inspection, and check that
devices are free from any abnormalities, and that safety
equipment functions correctly before using the product.
When disposing of the product, make consigning contracts
with licensed industrial waste disposers, and consign the
disposal to them.

W( Safety precautions W

5-2.
Precautions
on installation

/N WARNING

carrying and/or installing the product as it is a heavy
load.

When hoisting this product, never enter the area under

the suspended load.
When hoisting, use appropriate hoisting equipment, and pay special

attention to prevent the balance of the suspended load from being lost
and/or falling. Also, have only qualified workers conduct the operation.
Improper hoisting could result in serious accidents.

® Do not hoist this product with goods loaded.

Failure to follow this could result in objects falling.

0 In principle, have two or more persons work when

W(Maintenance and inspection}( Control / Operation W( Installation / Wiring W(

/N CAUTION

When handling, wear protective equipment, such as gloves.

Since this product consists in large part of metal, careless handling could
result in hands getting injured.

Make sure to use the recommended tightening torque to
tighten bolts for installing the T-RAT main unit and/or
fastening screws of driver cards.

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

Check the corresponding installation direction to the
loading/discharging sides before installing.

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

Structures

Appendix

[
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(5. Safety precautionsj

5-2.
Precautions
on installation

5-3.
Precautions on wiring

5-4.
Precautions
related to control

/N CAUTION

Surround this product using safety fences.

Getting close to it carelessly could result in objects/body parts getting
caught and/or stuck, if workers put fingers and/or clothes close to the
moving parts, such as belts, rollers, or lifting sections. It could also result
in them getting injured by trays popping out of conveyors.

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

/N CAUTION

Perform wiring when the power is shut off.
Failure to follow this could result in electric shock and/or accidents due to
unexpected operation.

When attaching or removing connectors, turn off the power
first, securely hold connectors, and perform operation.
Also, do not apply excessive force to the driver card
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.

Securely attach connectors to the driver card connection
parts.

Improper wiring could result in electric shock and/or malfunction.

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.

W( Safety precautions W

Structures

W(Maintenance and inspectiuq( Control / Operation W( Installation / Wiring W(

Appendix

/N CAUTION

Do not change DIP switch settings for HBM-201.

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

Do not change the VR1 and VR2 values on CB-016.
(Minimum (leftmost): Factory setting)

Do not turn the driver card DIP switches using excessive
force.

Failure to follow this could result in malfunction.

[
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[5. Safety precautions]

5-5.
Precautions
related to operation

5-6.
Precautions

on maintenance
and inspection

/N CAUTION

2,

Do not forcibly move trays when they are placed on the tilt
transfer belt.

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

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

At the start-up inspection, wear protective equipment, such
as gloves.
Failure to follow this could result in hands getting injured by metal parts.

At the start-up inspection, shut off the power, and perform
inspection. (excluding inspection to be performed when
operating this product.)

Failure to follow this could result in injury due to unexpected operation,
such as getting caught and/or stuck.

When operating this product at the start-up inspection, take
appropriate measures to prevent fingers from getting stuck
and/or caught in rollers.

Also, get ready to shut off the power in the event that
something should happen.

Failure to follow this could result in accidents/injury by getting caught
and/or stuck.

If any abnormalities are found at the start-up inspection,
make sure to take countermeasures before the trial run.
Failure to follow this could result in damage and/or malfunction.

/N WARNING

If any abnormalities are found, do not use this product

until the causes have been eliminated completely .

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, turn off the
power of all connecting devices.
(excluding when adjusting the tension for tilt transfer belts)

To prevent wraparound for the power circuits and/or signals, shut off the
power, wait a sufficient amount of time, and discharge electricity inside
the DC power supply equipment.

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.

7( Safety precautions W

Structures

W(Maintenance and inspectioﬂ( Control / Operation W( Installation / Wiring W(

Appendix

(
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[5. Safety precautions]

5-6.
Precautions

on maintenance
and inspection

/N CAUTION

-~

When repairing/replacing, 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.

Depending on sections and/or parts to be repaired and/or
replaced, they need to be rotated and/or lifted by hand.

Pay attention not to get caught and/or stuck. Failure to follow this could
result in injury.

Before the trial operation after repair/replacement, check
groove positions of roller drive belts. Also, check that there
are no parts you have forgotten to mount.

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

After replacing tilt transfer belts, make sure to adjust the
tension.

When the belt tension is too strong, the MDR becomes overloaded,
which could result in malfunction.

When the belt tension is weak, belt slipping and/or winding could result in
inability to transfer.

When tilt transfer belts are running, do not touch belts and/or
idlers.

Failure to follow this could result in body parts getting caught.

When tilt transfer belts are running, turn on the power only
for M1: Tilt (belt) transfer.

Also, at times other than when running, make sure to turn off
the power.

Failure to follow this could result in injury due to unexpected operation.

Make sure to prepare parts designated by us.

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

W( Safety precautions W

Structures

W(Maintenance and inspectioﬂ( Control / Operation W( Installation / Wiring W(

Appendix

(
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)( Safety precautions W

Structures

6. Structures

W(Maintenance and inspection)( Control / Operation W( Installation / Wiring W(

Appendix
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[6. Structures]

Structures

Product designation

Tilt transfer MDR  (M1)

Idler (¢ 50)

Transfer surface switch MDR (M3)

Drive belt Tilt transfer belt

Belt cover

Horizontal transfer MDR (M2)

Idler (¢ 38)

Model: T-RAT-S- - - 'V

( Tilt angle 0GR S CA G
070"' 70o ) ) ° i
085 - 8.5° QL o ¢
100 -+ 10.0 ° " /

(2 Speed type

60 -~ Nominal speed of 60m/min type (Product label details )

3 Input/output signal type
N --- NPN (driver card only for input and output)

TILT RIGHT ANGLE TRANSFER
T-RAT-S-0-03@-@-v®

P --- PNP (driver card only for input and output) RATED INPUT:DC24V. @ A

. PAYLOAD : max 7 kg
@ SIZG SERIAL No. 8) (9 (o (1

Ao L599mmxW499mm (415mm wide between frames) ITOH DENKI CO.LTD

B - L599mmxW599mm (515mm wide between frames)
C -+ L599mmxW699mm (615mm wide between frames)

(3 Version
1

(@ Tilt angle

3 Input/output signal type
NPN / PNP

(3 Version
1

1( Safety precautions W

Structures

W(Maimenance and inspectioﬂ( Control / Operation W( Installation / Wiring W(

Appendix

(
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7( Safety precautions

nd inspectioﬂ( Control / Operation 7( Installation / Wiring W(

7. Installation / Wiring |

W ( aintenance al

Appendix

(
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[7. Installation / Wiring]

7-1.
Before installation

Mounting preparation
for the T-RAT main unit

Size A
L599mmxW499mm

(When tilting)
(Type of tilt angle 10° )

(Type of tilt angle 8.5° )

(Type of tilt angle 7° )

* Prepare stands, and perform frame processing in advance by reference to the
mounting holes in dimensions.
* Determine the mounting location for zone sensors to check the existence of trays,
and area sensors to check loading and discharging. Then, prepare for them to be

mounted.

[|mportant] Secure sufficient space to prevent the belt cover from making
contact with adjacent conveyors, etc. when switching the transfer

o
~

surface.
Mounting hole 499
© (8-M8) 459 (Mounting hole pitch)
] 0 ) 415 (Between frames) )
N Nl f |
O o L%, o Oe
o ’C\> ﬁ 8 °
° 9 o4l & = o e
= o | F @ 4 @ ih| =
° =} 2+ [N | | | i
a c‘—) ‘O
S ®
° < V
M —— "L
=) > ~
olo0 S > ) &
o o ‘ | |
o & Ji v [ .
=S o
of ¥ > lo
-]
K ® =
) 9 O ®
I ]
° ~
o O o - ‘ O °
o J * Cables @
Y
Horizontal transfer MDR (M2)
Tilt transfer MDR (M1) Transfer surface switch MDR (M3)

Belt cover
*Cables

»Cable marginal projecting length (mm)

M1:Tilt transfer MDR 100

M2: Horizontal transfer MDR 250

M3: Transfer surface switch MDR | 150

W( Safety precautions W
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[7. Installation / Wiring ]

Mounting preparation
for the T-RAT main unit

Size B
L599mMmxW599mm

(When tilting)
(Type of tilt angle 10° )

(Type of tilt angle 8.5° )

(Type of tilt angle 7° )

Mounting hole 599
© M 559 (Mounting hole pitch)
2} I 515 (Between frames)
Q &\
o O [} T o O o
C] E -]
o a L o °
= o ® s
o |2
@) o
] ®
° <
>< L
[-3-Xe] ‘8 % O
o © | |
o i
—— o e
o ~ o
L]
L o I
° o (e} °
o °
° ~
o() © ] . [Cj Oo
* Cables

0
~
Tilt transfer MDR (M1)

Transfer surface switch MDR (M3)

Horizontal transfer MDR (M2)

o
52}
—

Belt cover
*Cables

s Cable marginal projecting length (mm)

M1:Tilt transfer MDR 100

25

i M2: Horizontal transfer MDR 250

M3: Transfer surface switch MDR | 250

72

W( Safety precautions w
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[7. Installation / Wiring ]

Mounting preparation
for the T-RAT main unit

Mounting hole

699

) © M 659 (Mounting hole pitch)
Size C g (u\‘,l ‘ 615 (Between frames)
L599mmxW699mm O o 3 N o Oo
o Q e ] o
¢ ° oSl He - o e
N E o | - jm—
0 il Bl 5|
é‘@ ;'_ d I[‘ ® ® : | ®
ol B3| R =
° i | g [‘ - o = [ o ‘
mchREE =1
E ° ‘ ® | @ [ ®
o a il - o o
© N 0 °
°O ° i ‘ ‘VJ * Cables [Cj Oe
wn
«

(When tilting)
(Type of tilt angle 10° )

(Type of tilt angle 8.5° )

(Type of tilt angle 7° )

Tilt transfer MDR(M1)  Transfer surface switch MDR (M3)

Horizontal transfer MDR (M2)

130

\/

|

25

706

Belt cover
*(Cables
»Cable marginal projecting length (mm)
M1:Tilt transfer MDR 100
M2: Horizontal transfer MDR 250
M3: Transfer surface switch MDR | 150

W( Safety precautions W
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[7. Installation / Wiring ]

Mounting preparation
for driver cards

CB-016

HBM-201

Preparation of
MDR extension cables

Mounting preparation
for sensors

Perform mounting processing on the frames and control panel by reference to the

mounting holes for driver cards.

{lmportant] * Mount driver cards on a flat surface where heat can be released

easily.

* Prevent chips generated during processing from entering driver

cards.

129

120

52

5. U

CB-016016]
id T

AUTO/MANU

TATUS/ERRIPWR

VR2-DEC

38.5

—

If the mounting location for the T-RAT main unit is far from that for driver cards, prepare

| ocecee kX
e 4 3.8 ¢ HBM=201FO
=~ s @ < ] 3
— ®
E | = |t
4-¢45

the MDR extension cables separately.

{Important] Cables can be extended up to 3000mm, including the product
cable length of 300mm.

Determine the mounting location for zone sensors, and area sensors for loading and

discharging, and prepare for them to be mounted.

W( Safety precautions w
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[7. Installation / Wiring ]

7-2.

) Necessary tools
Installation

13mm
box wrench

13mm

T-BOX wrench

Phillips head
screwdriver
(No.2)

Precision
slotted screwdriver

Stripper

Installing the T-RAT
main unit

() Carry this product to the installing location.

When lifting, hold the main unit frames, and/or
the bottom of this product.

Do not hold the moving parts, such as rollers,

belt transfer parts, or lifting sections.

q
q

PR =
4 4 A 4

Hold the main unit frames or bottom

(2 Check the installing direction for the loading/discharging sides.

Roller for

4

horizontal transfer S
<~

QD

‘ et The side tilts up

(® Use the included bolts and nuts to secure the unit on stands or frames using

mounting holes.

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

[Important] Install this product in places with a mounting surface tilt (inclination)

of 0.5% or less.

« Install in locations where the weight of this product and trays can be sufficiently supported.

(For the main unit weight, refer to P.53)
+ The vibration level in the installation environment for this product should be 0.5G or less.
+ Secure the working space for maintenance around this product.
- Observe safety regulations required for installation locations or equipment in use.

Recommended tightening torque:

12 to 15N'm

Frames

? § T-BOX wrench

@ Adjust the roller surface level of adjacent conveyors and this product.

W( Safety precautions W
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[7. Installation / Wiringj

Mounting driver cards

Mounting sensors,
control devices,
and power supply units

7-3.
Wiring

Connection between
the T-RAT main unit
and driver cards

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

Recommended tightening torque:
1.5t0 1.9N'm

1.5~1 .9N-m\Q>

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

+ Refer to the labels for cables coming from the T-RAT main unit, and securely connect
the MDR connectors and driver cards.

* When using extension cables, check the labels of the original cables, and
securely connect the MDR connectors and driver cards.

@ Horizontal transfer MDR
£ WF—
@) l@@ ° / ‘

Tilt transfer MDR @ Transfer surface switch MDR

T

®

@ For tilt (belt) transfer
) M1 @ For switching the transfer surface
Belt -
CB'016 M3 om LJ Ol
Lifting M
D HBM-201

ol | { T o
@ For horizontal (roller) transfer
M2
Roller CB-016

W( Safety precautions W
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[7. Installation / Wiring j

W( Safety precautions W

Wiring for
control connectors
and power connectors
(CB-016) CB-016 (M1: for tilt transfer / M2: for horizontal transfer)
CN2
—
5.pLS &— } ouT (CB-016N6EOV )
4:ERR l— CB-016P6 : 24V
3.V-IN Kaed 0-10V IN
2.DIR ﬂ—} N <CB-016N6:OV )
1.RUN ~l— CB-016P6 : 24V
H Connector descriptions

CN1 | #2 oV
(Power) | 41| 24v DC

Functions Detailed descriptions

* Outputs 2-pulse signal per rotation of the internal motor.
Motor pulse + NPN open collector output.

#5 | Output output * Attach protection resistance so that the output is 25mA or less.
* Protection resistance of 100Q is included inside driver cards.

* Detects MDR errors, and outputs.

« Settings for normal output and error output can be specified using ON/OFF
CN2 Error signal of DIP-SW1#4

(Control) #4 | Output output + Open collector output.

« Attach protection resistance so that the output is 25mA or less.

* Protection resistance of 100Q is included inside driver cards.

#3 Analog| MDR exteral speed The transfer speed can be set using the voltage input of 0-10V.

input setting
MDR rotation direction
#2| Input switching The transfer direction can be switched.

#1 | Input | MDRRUN/STOP | Required for RUN/STOP signals.

W(Maintenance and inspectioq( Control / Operation W( Installation / Wiring W(

Power connector (CN1)  Connect the 24V DC and 0V DC cables to CN1 (2 pins).

[Important]
Power connector
+ Do not connect multiple power cables to one contact. (CN1)
Failure to follow this could result in electric shock, short

circuit, and/or damage due to the capacity of connectors
being exceeded. (Connector capacity: 10A)
* Do not connect the 24V DC and OV DC cables incorrectly.
* Do not connect cables when connectors are plugged in. ]

Control connector (CN2)  Connect each cable to CN2 (5 pins).

*¢For CB-0186, refer to the above, and perform wiring
according to operation.

[Important]

* Use the same voltage to be input to CN2#1
(MDR RUN/STOP) and CN2#2 (MDR rotation) as the
power supply voltage. (Connector capacity: 4A) 7mm  0.08~0.5mm2 (AWG:28~20)

Connecting to driver cards Connect the power connector (CN1) and control connector (CN2) to driver cards.

For more details on CB-016, please download the driver card user manual from
our web page.

\' ITOH DENKI B Home > Download/Support > User Manual
http://itohdenki.co.jp/english/support/manual.html

Structures
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[7. Installation / Wiring ]

Wiring for
control connectors
and power connectors

(HBM-201)

Power connector (CN1)

Control connector (CN2)

Connecting to driver cards

HBM-201 (M3: for switching the transfer surface)

}IN <HBM-201FN Y )
M Connector descriptions HBM-201FP : 24V
HBM-201FN : 0V
#2 ov — .
CN1 jout (HBM-201FP : 24V )
(Powe) | 41| 24v DC
Functions Detailed descriptions
#5 | Output|  Tilt run input * Tilt and horizontal transfer surfaces are switched using signal input
#4 | Output| Horizontal run input | Teaching settings can be performed when both #4 and #5 are ON
CN2
(Control)| #3 | — Unused
N + Teaching has not completed when both #1 and #2 are ON
#2 | Input | Tilt standby output (when the power is turned on)
+ Transfer surfaces are being switched, and teaching is in operation
#1| Input Horizontal when both #1 and #2 are OFF
standby output + Open collector output

Connect the 24V DC and 0V DC cables to CN1 (2 contacts).

[Important]

* Do not connect multiple power cables to one contact.
Failure to follow this could result in electric shock, short
circuit, and/or damage due to the capacity of connectors

being exceeded. (Connector capacity: 10A)

+ Do not connect the 24V DC and 0V DC cables incorrectly.
+ Do not connect cables when connectors are plugged in.

Connect the above four cables.

[Important]

+ Use the same voltage to be input to CN2#1 as the power

supply voltage. (Connector capacity: 4A)

Power connector
(CN1)

ov DC

7mm  0.08~0.5mm2 (AWG:28~20)

Connect the power connector (CN1) and control connector (CN2) to driver cards.

Teaching

Teaching is the operation to perform the initial settings of transfer surface
(horizontall/tilt) positions by making the tilt transfer surface move upward
and downward using the signal input from driver cards, after the power is

turned on.

W( Safety precautions w
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(7. Installation / Wiring j

Connecting to
power supply units

Connecting
signal cables of
driver cards/sensors

to PLCs

The power is supplied to driver cards from the power connector (CN1).
Connect customer-prepared power cables of zone and area sensors for loading and
discharging.

Connect signal cables of driver cards to controllers, such as PLCs.
Connect customer-prepared signal cables of zone and area sensors for loading and
discharging.

[Important] The following is an example. For input and output of each signal,
perform wiring according to your operation.

This product

PLC

T-RAT main unit Driver cards Output Input

Tilt transfer CN2#1 RUN signal

R -1 M1:cB-016 |

I
|
|
I
T
| -
Horizontal transfer 4 1 CN2#1 RUN signal <— T-RAT zone sensor
MDR M2 : CB-016 T
| 1 — Area sensor
|
|
|
|
|
|

«@— Area sensor for loading

CN2#4, #5 @ for discharging

Transfer surface (Belt transfer direction)

switchMDR [ | M3: HBM-201 ; N Area sensor
Loading conveyor . i
run signal 4— <— for discharging
7 1 (Roller transfer direction)
e il il Transfer belt
tilt conveyor ‘ || [
run signal
CN2#1, #2

W( Safety precautions w

Structures

W(Maintenance and inspectioq ( Control / Operation w ( Installation / Wiring 1(

Appendix

(



30

T-RAT-S User Manual POWER MOLLER.Z2T=

W ( Safety precautions

Structures

nd inspectioq( Control / Operation )( Installation / Wiring W(

8. Control / Operation ]

W ( aintenance al

Appendix

[



31 T-RAT-S User Manual

POWER MOLLER. 2275

(8. Control / Operationj

Device configuration
image

This product

T-RAT main unit

Driver cards

Tilt transfer
MDR
Horizontal transfer
MDR

PLC

Output Input

CN2#1 RUN signal

M1:cB-016 |

{2 ceors ]

CN2#1 RUN signal

.
|
|
|
|
T
|
|
T
|
|
|
|
|
|
|

4— Area sensor for loading

@— T-RAT zone sensor

— — Area sensor

for discharging

Transfer surface M3 : HBM-201 CN2#4, #5 | (Belt transfer direction)
switch MDR [ | : - - Area sensor
Loading conveyor " .
: 4— for discharging
run signal 7 *4_ (Roller transfer direction)
——————————————————————— Transfer belt
tilt conveyor ‘ || L
run signal
CN2#1, #2
MDR code Driving part Driver card
M1 ¥ Tilt (belt) transfer CB-016
M2 * Horizontal (roller) transfer CB-016
M3 * Transfer surface switch HBM-201

» Refer to the labels for cables coming from the T-RAT main unit.

W( Safety precautions w
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[8. Control / Operationj

8-1.
Setting driver cards

Setting driver cards

for tilt (belt) transfer /

horizontal (roller) transfer
(CB-016)

Setting

the transfer direction SW1#3 on CB-016.

j
{ T-RAT transfer direction ) ﬂl ‘

V-ribbed pulley —___|

con>

CW Horizontal transfer

Cw

Tilt transfer

ccw

V &

Check the T-RAT main unit installation direction and the transfer direction, and set

CB-016L16

i

1. AUTO/MANU

VR1-ACC
VR2-DEC

<2/ ||STATUS/ERRIPWR

ON OFF| OFF |OFF ON

SW1#3
oN [§ERHE|| oFF [FEEBA]
(0]
[~ |
CN2# [ Cw | CCwW
N
[~ ]<€=IN
(0]
[~ ]
CN2# [©
= _ | CCW | cw

Set driver cards for tilt transfer (M1) and horizontal transfer (M2), respectively.

Transport setting
example

(M2)

l 5
=
o Roller Belt
35 8 Tilt (diverting) conveyor loading discharging
I ) L
Horizontal )
cew transfer Tlltl\t/lrgr:_\’sfer
V-ribbed pulley MDR M1
Belt discharging ccw M2
(Tilt transfer) Rotati
Tilt transfer MDR direction ccw » ccw
cable side | w‘ SW1#3 OFF OFF
MO o E' _ o | 72OFF OFF
Horizontal transfer
% MDR cable side " ON ON

W( Safety precautions W
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[8. Control / Operationj

Setting the transfer speed

by inputting the analog voltage to CN2#3.

Internal speed setting

(DTurn OFF SW1#2 on the driver

card CB-016 for tilt transfer and
horizontal transfer.

(2Set SW1#5 and SW5 on the
driver card CB-016 for tilt transfer
and horizontal transfer.

CB-016L16
8 2
I I3
id TR

STATU

1. AUTO/MANU
XT

ON | OFF |OFF OFF

@

@

External speed setting

(OTurn ON SW1#2 on the driver
card CB-016 for tilt transfer and
horizontal transfer.

@Input the voltage to CN2#3 on

the driver card CB-016 for tilt

transfer and horizontal transfer.

There are two types of speed settings: the internal speed setting to change the speed
using switches on the driver card, and the external speed setting to change the speed

CB-016L16

i)

VR1-ACC

VR2-DEC
STATU!

1. AUTO/MANU

ON

OFF OFF ON

@

+ Set driver cards for tilt transfer (M1) and horizontal transfer (M2), respectively.
*+ The speed can be changed even during horizontal transfer/tilt transfer

(when RUN signal is being input).
* For the setting speed, refer to the table below.

(m/min) Speed accuracy: +3%
SW1#5 : ON SW1#5 : OFF

sws| 9|8 |7 6|5 |43 |2|1]0|9|8|7|6|5|4|3[2/1]0
M1

For tilt transfer  |Setting| 17.4|15.9|15.2[14.5]13.7(13.0 | 11.6(10.9(10.1| 9.4 | 87 | 80 | 7.2 | 65|58 | 51 | 43 | 36 | 29 | 2.2
(belt)

[N"m‘”a'WeedOfJ Rating | 15.0 [15.0 [15.0 | 14.5|13.7|13.0[11.6 | 10.9|10.1| 9.4 | 8.7 | 8.0 | 7.2 | 65 | 5.8 | 5.1 | 4.3 | 3.6 | 29 | 2.2

17m/min type

M2

For horizontal transfer |Setiing| 61.7 | 56.6 | 54.0 |51.4|48.946.3 | 41.2|38.6 |36.0|33.4 | 30.9|28.3 | 25.7 | 23.1{20.6 [ 18.0 | 15.4 | 12.9[10.3| 7.7
(roller)

[Noe’mfﬁrﬁ’ffge"f] Rating | 53.5 | 53.5 | 53.5 | 51.4 |48.946.3 |41.2|38.6 | 36.0|33.4 | 30.9|28.3|25.7(23.1|20.6| 18.0|15.4 | 12.9/10.3| 7.7

+ Values in “Setting” indicate the speed when trays are not placed on belts and rollers.

{Important] + During operation, the transfer speed may not reach the specified
value depending on ambient temperature.
Perform running operation thoroughly.

+ Values described above may differ from the actual transfer speed
depending on the weight, material, and/or shape of trays.

W( Safety precautions W
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[8. Control / Operationj

Setting VR1/VR2

Setting driver cards

for switching the

transfer surface

(HBM-201]

Check that both values on VR1 / VR2 have been set to the minimum.
(The minimum value is set under the factory setting.)

CB-016LJ6

STATU

1. AUTO/MANU
2. INT/EXT

3. DIRECTION
4. E/N-OUT

Check that the DIP-SW settings have been set as follows.
(For HBM-201, they have been already set at the factory setting.)

O (T 0000000
“lllce ;)
y ©.3 ¢ HBM—201FO
i 3 £ 8% E
<ss<c £ Z<o< B
L7 (BRI =25350 J 233350 d
F==e=co-oooooocozmeeoeoo
| ‘DEEEDEEE”DEEEHEEEH
ol EEEEE
] \swi  \sw2
]
[oTTTTTTTTTTTTTooooees T mmmmoomoooooooooooooooooooes :
!oswi s SW3 '
! #1 #2 #4  #5 #7 #2 #4  #5 #6 #7 #8 O !
] ]
]
: 997 |
] ]
] W ]
! OFF OFF OFF OFF OFF OFF ON OFF >< ON OFF ON ON OFF OFF OFF “9 X H
: S :
H HBM 201FP  HBM-201FN :
i ﬁ g i
] ]
] ]
' :
H ON OFF 1
] ]
] ]
IO E IO
4 N

/AN CAUTION

* Do not change the DIP-SW settings on HBM-201.

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

W( Safety precautions w
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[8. Control / Operationj

8-2.
Control (program)

Initial setting
(teaching setting)
(M3 : HBM-201]

Teaching operation

Perform the teaching setting to specify the transfer surface (horizontal/tilt) positions

after the power is turned on.

[Important] * If teaching has not been set, the transfer surface cannot be

switched.

* During teaching operation, do not load trays on the T-RAT.

24V
Power supply ov
PLC INPUT1 ON

output | CN2#4 | (horizontal input) OFF

INPUT2 ON
PLC
output | CN2#5 | (it input) oFF
ouT1 ON
.PLC CN2#1 (horizontal status)
input output OFF
PLC ouT2 ON

input CN2#2 (tilt status output) OFF

Horizontal direction

M3 :
Transfer surface Stop
switch MDR Tilt direction
P P Teaching complete/
Status ower ower Teaching operation Horizontal standby
OFF ON L .
(When normal operation is available)
LED1 Green OFF i1Hz blinking 6Hz blinking ON
LED2 Orange OFF OFF OFF ON
LED3 Red OFF OFF OFF OFF

W( Safety precautions W

Structures

W(Maintenance and inspectioﬂ( Control / Operation W( Installation / Wiring 7(

Appendix

*When teaching fails, both CN2#1 (OUT1) (horizontal status output) and
CN2#2 (OUT2) (tilt status output) are turned ON, which is the same status as when

the power is turned on.

In such cases, perform teaching operation again.

[
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[8. Control / Operation]

Switching the
transfer surface
( M3 : HBM-201)

When teaching is complete, the transfer surface can be switched by inputting the signal to
CN2#4 and CN2#5.

Horizontal transfer
—s Tilt transfer

Horizontal transfer (roller transfer)

Tilt transfer (belt transfer)

PLC INPUT1 ON
output CN2#4 | (horizontal input) OFF
PLC INPUT2 ON
output CN2#5 (tilt input) OFF
OouT1
.IELCt CN2#1 | [ horizontal status ON
Inpu output OFF
PLC ouT2 ON
input CN2#2 (tilt status output) OFF
M3 : Horizontal direction
Transfer surface Stop
switch MDR Tilt direction
Transfer surface status Horizontal i Horizontal — Tilt Tilt
3Hz X2
LED1 Green ON ¢ ON
OFF
LED2 Orange ON OFF ON
LED3 Red OFF OFF OFF

Tilt transfer
— Horizontal transfer

*|f the signal input stops when the transfer surface is being switched, operation will be interrupted, and the
signal output from both CN2#1 and #2 will stop. When inputting the signal again, operation restarts.

Tilt transfer (belt transfer)

Horizontal transfer (roller transfer)

ﬂu
1 i
PLC INPUT1 ON
output | CN2#4 | (horizontal input) OFF
PL INPUT2
Clona#s| ON
output (tilt input) OFF
PL ouT1
: Ct CN2#1 | ( horizontal status
Inpu output OFF
PLC ouT2 ON
. N2#2
input CN2# (tilt status output) OFF
M3 - Horizontal direction
Transfer surface Stop
switch MDR Tilt direction
Transfer surface status Tilt Tilt — Horizontal | Horizontal
3Hz X3
LED1 Green ON ¢ ON
OFF
LED2 Orange ON OFF ON
LED3 Red OFF OFF OFF

*|f the signal input stops when the transfer surface is being switched, operation will be interrupted, and the

signal output from both CN2#1 and #2 will stop. Operation restarts by re-input signal.

7( Safety precautions W
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[8. Control / Operation]

Tilt transfer Transfer (Run)/ Stop operation for the tilt transfer can be performed using the signal
(M1 : CB-016) input to CN2 on [ M1: CB-016 ].

{ T-RAT transfer direction ) “ )

Transfer/Stop 24V

in the CCW direction™ Power supply ov |
RUN
CN2#1
STOP
ON
CN2#2
OFF
Transfer Run

(MDR rotation) ~ Stop

Transfer/Stop 24V
in the CW direction’™ Power supply

LT L

RUN
CN2#1
STOP
CN2#2 OFF =——ed i 20ms or more

Transfer Run I
(MDR rotation) Stop
N

When switching the

RU
transfer direction CN2#1

during transfer STOP
ON
CN2#2
OFF
- 500ms
CCW rotation™
Transfer St
(MDR rotation) op ]
Ccw rotationx

% When SW1#3 is OFF (factory setting). When it is ON, transfer reversely.

7( Safety precautions W
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[8. Control / Operation]

Horizontal transfer
(M2 : CB-016)

Transfer/Stop
in the CCW direction™

Transfer/Stop
in the CW direction’™

When switching the
transfer direction
during transfer

{ T-RAT transfer direction )

@ Horizontal transfer (}

[

Transfer (Run)/Stop operation for the Horizontal transfer can be performed using the
signal input to CN2 on [M2: CB-016].

_ |

24V
Power supply oV
RUN

CN2#1
STOP

CN2#2
OFF
Transfer Run

(MDR rotation) Stop

24V
Power supply oV
RUN

CN2#1
STOP
ON

CN2#2
OFF
Transfer Run

(MDR rotation) Stop

)( Safety precautions W

Structures

W(Maintenance and inspection)( Control / Operation W( Installation / Wiring W(
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20ms or more

N

500ms

RU
CN2#1
STOP
ON
CN2#2
OFF
CCW rotation
Transfer

(MDR rotation)

Stop

Cw rotation%

% When SW1#3 is OFF (factory setting). When it is ON, transfer reversely.

(
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[8. Control / Operation]

Workflow from
horizontal transfer load
to tilt transfer discharge
(program example)

Basic operation
(example)

Time chart example

[Important] Do not carry in by horizontal transfer MDR while the signal from
CN2#2 on HBM-201 is output.

Failure to follow this could result in damage to trays, and malfunction.

The following time chart is an example.

When in use, control the number of sensors, and/or determine how to place/control

sensors depending on operation.

When loading by the horizontal transfer, discharging by the tilt transfer, and standing
by in the horizontal transfer status

V-ribbed

Transfer surface switch MDR

Upper zone sensor

Area sensor
for loading

— ¢

T-RAT zone sensor

Tilt transfer MDR  Horizontal transfer MDR

Zone sensor

for the conveyor
in the horizontal transfer direction

o

3

Loading

conveyor

Tilt conveyor

Area sensor
for discharging

(horizontal transfer

direction)

/

(@

horizontal transfer

Conveyor in the
direction

{ About area sensors for loading / discharging )
These sensors have been installed in order to precisely judge the loading and discharging of trays.
Loading is judged as complete at the falling edge of the area sensor for loading, and discharging is
judged as complete at the falling edge of the area sensor for discharging.

41 (5)

Zone sensor

for the conveyor
in the tilt transfer
direction

Area sensor
for discharging
(tilt transfer direction)

v( Safety precautions W
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Tray position @ : @ @ @ @
PLC ON I_I ‘ 1 ‘ ‘
input Upper zone sensor OFF | 5 | :
PLC ON 3 ' 1 ' :
input Area sensor for loading - | 0
PLC ON i : ‘ 3 3
input T-RAT zone sensor OFF ! | I
_PLC Area sensor for discharging ON
input (tilt transfer direction) ~ OFF : . : : :
PLC Horizontal transfer MDR ~ RUN | ! 1 I
output (M2) STOP ‘ : 3 ‘ .
PLC Tilttransfer MDR ~ RUN
output (M1) STOP - ] ;
INPUT2  ON 5 I I
PLC Tran§fer surface (it input)  OFF ‘ '
tout switch MDR ! ' ' | '
vt (M3) INPUT1 ~ ON : : : : :
(horizontal input) OFF : ; : 1 "
PLC OUT1 ON !
input (horizontal status output) OFF
PLC OuUT2 ON ‘ § I
input (tilt status output) OFF j ,

% It is assumed that driver switches are used based on the initial settings.

(
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8-3.
Before operation

Start-up inspection

Items to check
before turning on the power

To prevent accidents and/or damage to devices during operation, refer in advance
and before operation to the below, and check the safety.

Turn off the power of all connected devices, and perform the following inspection,
taking necessary measures.

[Important] ° Turn off the power, wait a sufficient amount of time, and discharge
electricity inside the DC power supply equipment.
* Post warning labels so as to prevent unauthorized persons from
turning on the power.

Parts to be inspected

Inspection items

Description of measures

Secured positions of the
T-RAT main unit

Screw looseness

Re-tighten screws

Dedicated driver cards

Damage, deformation

Damage to cables/Wiring failure

Contact the supplier

Perform wiring correctly

Idlers for horizontal transfer

External abnormalities, such as scratches
or breakage

Refer to P.45

MDR for horizontal transfer

External abnormalities, such as scratches,
dents, or breakage

9-2. Before replacement
work

Roller drive belts
for horizontal transfer

Cracks, looseness, wear on the surface

Tilt transfer belt

Cracks, looseness, wear on the surface

Others

Parts deformation, damage

Cable damage

--1 Contact the supplier

Items to check
after turning on the power

After completing measures to prevent any signal of controllers, such as PLCs, from
entering driver cards, perform inspection, and take measures as below. Manually
input the signal according to inspection contents.

[Important] + After completing measures to prevent fingers from getting stuck
and/or caught in rollers during transfer switching, and/or transfer
operation, perform inspection.

Take safety measures, such as getting ready to shut off the power

in the event that something should happen.

7( Safety precautions 7

Structures
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Appendix

Parts to be inspected

Inspection items

Description of measures

Dedicated
driver cards

Abnormal temperature rise

Error check with LED display

<Normal LED display after the power is turned on>
Judged as errors if the LED display is other than that below.

CB-016

LED1 (green) ON
LED2 (red)

HBM-201

LED1 (green) ON

OFF LED3 (red) OFF

Contact the supplier

Check error contents, and
eliminate the causes.

% For driver card LED display
and error countermeasures,
refer to 9-1.

Driver card LED display and
error countermeasures (P.43).

Idlers for
horizontal transfer

Abnormal sound

Rotation failure

MDR for
horizontal transfer

Abnormal temperature rise

Abnormal sound

Refer to P.45
9-2. Before replacement work

MDR for tilt transfer

Abnormal temperature rise

Abnormal sound

Transfer surface
switch MDR

Abnormal sound

Abnormal temperature rise

Contact the supplier

Others

Leakage from equipment

Check grounding on equipment,
perform grounding

(
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(8. Control / Operationj

8-4.
Trial run

Points to be checked
after maintenance
and inspection

Performing the trial run

Check below before the trial run.

* When the MDR for horizontal transfer and/or idlers have been replaced, check that
the drive belts have been mounted in the correct groove positions.
* Check all parts are installed.

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.

[Important] * Check that other devices around the product will not operate.
Other devices incorporated in the system, such as conveyor lines,
could create dangerous situations, since trays may start to flow
from upstream when the trial run is driven.

Check carefully that other elements in the system will not operate
when the product starts running.

* Make sure to check that wiring, driver card settings, and PLC

settings have been carried out correctly before the trial run.

(O Turn on the power to each driver card.
* After the power is turned on, the LED display are indicated as below.

HBM-201 |

LED1 (green)  ON
LED2 (orange) OFF
LDE3 (red) OFF

LED1 (green) ON
LED2 (red)  OFF

@ Input the signal to CN2#4 and #5 on HBM-201, and perform teaching.

o

o

(HBM-201 ] ( HBM-201 ]

When LED2 (orange)
goes out, and then
lights up again,
teaching is complete.

CN2#4 ON
CN2#5 ON

LED1 (green)  ON
LED2 (orange) ON mp
LDE3 (red) OFF

»*When teaching fails, LED2 (orange) will not
light up again.
In this case, perform teaching operation again.

(® After teaching is complete, operate several times without using trays, and check
that there is no abnormal operation.

[Important] During operation, the transfer speed may not reach the specified
value depending on ambient temperature.
Perform running operation thoroughly.

W( Safety precautions W

Structures
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[9. Maintenance and inspectionj

9-1.
Driver card LED display
and error countermeasures

Checking the
driver card status

LED display explanation

[CB-016] for
horizontal transfer / tilt
transfer

Error details

If errors occur with this product, identify the cause of errors, and perform recovery

work.

Identify the cause of errors by checking LEDs, and error signal output on driver
cards, and restore the product.

[ :oN

-1 :Blinking (1Hz)

N

au

/
-] :Blinking (6Hz)
N

Il OFF

Errors can be checked by LED1 (green), LED2 (red), and signals from CN2#4.

[Important] - When error signals have been released using CN2#1 (RUN / STOP),
the T-RAT instantly starts up when inputting RUN.

* When the power supply voltage is dropped to 8.5 V or less, an
operation when the power is shutdown or an unexpected operation

may be occured.

* To restart the T-RAT, switch the ON—OFF—ON / OFF—=ON —OFF /
RUN—STOP—RUN signals at intervals of 100ms or more.

:Automatic recovery setting (SW1#4 OFF <factory setting>),” *Manual recovery setting (SW1#4 ON)

(LED1) CN2#4
Green) |(Error signal . .
LED2 ( gnal) Causes How to release error signals Recovery operation
(Green)
a2 9
S | o . _
B ® | (Normal operation)
Ml c | S
[ | O| O Refer to P.27
k] il
[0} [0} No power supply Supply 24V DC Wiring for control connectors
- > > and power connectors
- .9 g . Turn off the power, and replace the Refer to P.26
N/ ® 5 Damage to driver cards . R ]
7|Z|7 5 = driver card Mounting driver cards
/TN ~
When one minute has elapsed after decreasing to the recovery
temperature, the error signal is released, and the unit starts up instantly
After decreasing to the recovery The unit starts up using RUN—
Thermal error temperature, the error signal is STOP—RUN on CN2#1
o . released using ON—OFF—ON or The unit starts up within one
@) & | Thermal protection has OFF—ON—OFF on CN2#2 minute
o] — .
I:I g '8 started operatlo.n due to After decreasing to the recovery temperature, release the error signal,
~ | atemperature rise of and start up the unit using RUN—STOP—RUN on CN2#1
driver cards or MDR
After decreasing to the recovery
temperature, release the error signal Start up the unit using RUN—
using ON—OFF—ON or OFF—ON— STOP—RUN on CN2#1
OFF on CN2#2
(| .Q 9 ) Turn off the power, and connect the Refer to P.26
® 5 | Connector disconnected N
I:I ol 2 connector 7-3. Wiring
-
I o| 9 T
c . . urn off the power, and replace the Refer to P.45
B & | MDR disconnection P P
|:| =] c MDR 9-2. Before replacement work
I:I o) Lock error Release the error signal, and start up the unit using RUN—-STOP—RUN on
‘ O | £ | MDRhas been locked, | CN2#1
- 3 2 | and four seconds have Start up the unit using ON—OFF—ON or Start up the unit using RUN—
| - elapsed OFF—ON—OFF on CN2#2 STOP—RUN on CN2#1
A power supply voltage of 18V or more The unit starts up instantly
is secured
I:I @) o Low VOItage error . After securing the power supply voltage of 18V or more, release the error
13 _g.. Power supply voltage is signal, and start up the unit using RUN—STOP—RUN on CN2#1
I | > =} 15V or less After securing the power supply voltage
JoTN of 18V or more, start up the unit using | Start up the unit by RUN—STOP
ON—OFF—ON or OFF—~ON—OFF —RUN on CN2#1
on CN2#2

Errors will be also released when the power is OFF (for two seconds or more).

W( Safety precautions W
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[HBM-201] for

switching the transfer

surface

Error details

LED2 (orange) details

Even if inputting the signal to CN2#4 and #5, but the signal output from CN2#1 and #2
does not change, the following errors have been assumed to occur. Errors can be
distinguished by the LED display.

LED1 LED3 Recover Recove
Description Causes very ery
(green) (Red) conditions operation
Stop
|:I - (signals not input)
3Hz blinking X3
2 pinking [ When operating on
¢ a tilted surface
OFF for 480ms
(Normal operation) -
3Hz blinking X2
Z binking [ When operating on
¢ a horizontal surface
OFF for 480ms
N During teachin
e L opera%ion ’
TN
| ) ) . ; Refer to P.35
f - Teaching setting Teaching setting
- [ | No teaching setting | . ia] set i et
incomplete complete Initial setting (teaching setting)
! P P (HBM-201)
| _Drg/;%:ard tempera':;llgeR !Dri7vsear‘:§:ardI tempersture Take one of among the
11— is or more, or is or less, an following measures :
I_TI :I Thermal error temperature is 110°C or | MDR temperature is 9
more 95°C or less
* Turn CN2#4 (INPUT1)
I—;F | MDR ot connected | MPR connectors Connect the MDR OFF and ON
T removed connectors
* Turn CN2#5 (INPUT2)
| | MDR has been locked | Ejiminate the cause OFF and ON
|:|f *D* Lock error during the transfer of lock
I ! surface switching + Turn CN2#4 (INPUT1)
and CN2#5 (INPUT2)
| E‘S volltagefhas been | supply a voltage of 17V |  OFF and ON
[ - L It OL essthor one or more, or properly
‘ ow voltage error | secon for' e powetr g connect the power
connector is connecte connector again
improperly
| .
: Replace the driver Refer to P.26
-1 Fuse blown Driver card fuse blown
L m card Mounting driver cards

W( Safety precautions w
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LED2 (orange)

Description

| No teaching setting/During teaching operation/When the transfer surface is
being switched
|:| Horizontal surface standby/Tilted surface standby

[
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[9. Maintenance and inspection]

9-2. * Prepare parts to be replaced with in advance.
Before * For repair/replacement of parts other than those mentioned below, contact us.

replacement work

If any abnormalities are found, such as damaged parts, immediately take actions,
including replacement with new parts.

Repair/replacement Replacement parts Model of replacement parts

parts list
u%rgontal transfer (roller) | p\1500FE-60-377-D-024-JW-VG
Roller for
horizontal transfer | Idler (¢ 38) ARI-38-374-JX-VG-OS for T-RAT
Idler (¢ 50) ARI-50-377-JH-VG

drive belt (¢ 38-¢ 38) 2PJ302

Roller drive belt -
drive belt (¢ 50-¢ 38) 2PJ256

Tilt transfer belt Tilt transfer belt TF-10 L1142 W19

Replacement procedure (D Turn off the power of all connecting devices.

[Important] . shut off the power switch, leave for three minutes or more, and
discharge electricity inside the DC power supply equipment.
+ Post warning labels so as to prevent unauthorized persons
from turning on the power.

(2) Wear protective equipment, such as gloves.

[Important] Depending on sections and/or parts to be repaired/replaced, you
need to rotate rotation positions by hand, or touch them, or get
hands close to them. Therefore, take appropriate measures to
prevent from hands getting caught and/or stuck.

W( Safety precautions W
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[9. Maintenance and inspection]

9-3.

Replacement of
horizontal transfer
rollers/roller drive belts

(O Removing covers

Necessary tools

N g

7mm / 13mm T-BOX wrench 19mm wrench Slotted screwdriver

When lifting, hold the frames with mounting holes attached, or the bottom of this

product.

Do not hold the moving parts, such as rollers, belt transfer parts, or lifting sections.

Idler (¢ 50)

7mm T-BOX wrench

Cover on the side
of the V-ribbed pulley

Cover
between rollers

V-ribbed pulley Horizontal transfer MDR Power cable

1. Remove the covers between rollers.
Pull the covers between rollers to the side of the V-ribbed pulley.

»*One side of the cover between rollers does not need to be removed depending

on roller/roller drive belts.

2. Remove the cover on the side of the V-ribbed pulley.

W( Safety precautions W
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[9. Maintenance and inspection]

(@ Removing horizontal
transfer MDR/idlers/
drive belts

Removing the
horizontal transfer MDR

Removing the idler (¢ 50)

Removing the idler (¢ 38)

Remove the horizontal transfer MDR — idler (¢ 38) or the idler (¢50) — idler (¢ 38)

from the edge of the module, to the position where the roller or drive belt to be

replaced can be removed.

*All parts do not need to be removed depending on the horizontal transfer MDR/idler/

drive belts to be replaced.

Loosen the mounting bracket on the side of the power cable, and remove the cable

from the cable clip first.

-
Drive belt

<
Spring loaded
Bl
o [1]

=)

.

Mounting bracket

Rollers without power cables are idlers.

Remove using the 13mm T-BOX wrench.

Drive belt

2
S\
Spring loaded
ag shaft

e

% B%

1( Safety precautions W
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[9. Maintenance and inspection]

(® Replacing/mounting
horizontal transfer
MDR/idlers/drive belts

Mounting the
horizontal transfer MDR

Mounting the idler (¢ 50)

Mounting the idler (¢ 38)

Mount in the reverse order of removal, while passing drive belts through rollers.

#*For the mounting groove position for drive belts, refer to P.48.

Ve

/N\ CAUTION

Check that the spring loaded
shafts of the horizontal transfer
MDRY/idler have not been
pressed down after mounting.
Failure to follow this could
result in malfunction.

Spring loaded shaft

oF

~N

After mounting, secure the roller MDR power cable to the cable clip.

(4]
.

BN S——

( N\
Drive belt .
(Pu256) 7 AN Drive belt
K CAUTION
Spring loaded (PJ256) (PJ302)
shaft
21}

(1]

Drive belt

(PJ256) A

CAUTION
Spring loaded

RN
; \
4
Slotted

screwdriver

)( Safety precautions W
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J

Mount using the 13mm T-BOX wrench.

% Drive belts of PJ256 (2PJ256) are used for the horizontal transfer MDR, and those of

PJ302 (2PJ302) are for idler( ¢ 38) .

Drive belt X

No spring
loaded shaft
on attaching

(
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[9. Maintenance and inspection]

@ Adjusting mounting
groove positions
for drive belts

® Mounting covers

For mounting groove positions for drive belts, refer to the figure below, and adjust them
by turning rollers by hand.

® Coordinating the horizontal transfer MDR with idlers (¢38) « « « « « « « . PJ256 (2PJ256)

® Coordinating the idler (¢ 50) on the edge of the module with idlers (¢ 38) - - PJ256 (2PJ256)

® Coordinating the idlers (¢ 38) with each other « « « « « « « ¢« ¢« ¢« « « o & PJ302 (2PJ302)
PJ256 (2PJ256) PJ302 (2PJ302) PJ256 (2PJ256)

AN \
O
= m D\h\ m\

©)
m

Put over two x

grooves from the
edge

Skip one groove,
and put over two
grooves Drive belt is put in the different
groove position of VG pulleys

*Put the drive belt at the same groove position of adjacent
V-ribbed pulley.

] O —— Idler ($50)
i

@

Cover on the side
of the V-ribbed pulley

Cover - L Idler (¢38)
between rollers

H Horizontal

] “T ™ — transfer MDR

-ﬁo‘ //\

V-ribbed pulley

Power cable

Wider side

Cover \Ll
\

between rollers

—_h

}
Bent part

1. Mount the cover on the side of the V-ribbed pulley

2. Mount the covers between rollers.
% Put them under drive belts from the side of the V-ribbed pulley.
#* Align the wider side of covers between rollers with the side of the V-ribbed pulley.
Mount so that the bent part faces the MDR roller or idler (¢ 50).
*Mount the covers between rollers horizontally to rollers.

v( Safety precautions W
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[9. Maintenance and inspectionj

9-4,
Replacement of
tilt transfer belts

(D Removing belt covers

@ Removing
horizontal transfer
rollers/roller belts
(refer to P.46, P.47)

(® Replacing
tilt transfer belts

Necessary tools
/@% ® e
Phillips head S
7mm/13mm 10mm / 19mm Slotted screwdriver  Belt tension
T-BOX wrench wrench screwdriver (No.2) meter Ammeter
* Loosen nuts used to secure idlers before
replacing the tilt transfer belt, and adjusting | |, (650) ° | 8
the belt tension. .
- Remove the horizontal transfer MDR, or | Ider (¢38)
idlers from the edge of the module to the I[ﬁ ﬁ}
side of nuts V-ribbed _| g Belt
’ pulley [ cover
== )
X All covers between rollers, as well as
all rollers do not need to be removed . o g o
depending on tilt transfer belts to be e ot the
rep|aced_ tilt transfer belt | | o =
Horizontal transfer MDR Power cable

Loosen countersunk screws (at three positions)
of the belt cover on the thread where the belt
is to be replaced, and remove the belt cover.

Belt cover

Refer to (1) and (2) in “9-3. Replacement of horizontal transfer rollers/roller drive belts”,

and remove the horizontal transfer MDR/idler/drive belt to the position where the tilt

transfer belt to be replaced can be removed.

1. Loosen nuts of the idler for belt tension
adjustment, and remove the tilt transfer belt.

Idler for belt tension
adjustment

2. Mount a new tilt transfer belt, paying careful attention to the arrow direction in the figures below.

*Mount the tilt transfer belt so as not to interfere with the plates, etc. on which idlers have
been mounted.

| Rotation direction of the tilt transfer belt | I Rotation direction of the tilt transfer belt |

Idler for belt tension

Idler for belt tension :
adjustment

Tilt transfer MDR adjustment Tilt transfer MDR

W( Safety precautions W
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(9. Maintenance and inspection]

@ Adjusting the tension of

filt transfer belts After replacing tilt transfer belts, make sure to

adjust the tension.
Adjust the belt tension using the idler for belt tension

& CAUT'ON adjustment, and check it using the belt MDR current value.
When the belt tension is too strong, the MDR becomes
overloaded, which could result in malfunction. When the belt
tension is weak, belt slipping and/or winding could result in
inability to transfer.

N

1. After replacing the tilt transfer belt, check that the tilt A m——
transfer belt has not interfered with the plates, etc.
on which idlers have been mounted. Then, tighten
idler nuts by applying the tension to temporarily secure.

Nut tightening torque for the

idler for belt tension adjustment : 5.4N-m Idler for belt tension
adjustment

2. Run M1: MDR for tilt (belt) transfer, and perform running so as to have the tilt
transfer belt settle in place.
Check the reference tension value below when the tilt transfer belt has been
settled, and adjust the tension using the idler for belt tension adjustment.

Reference tension : 40 to 50N'm

*For details on how to use belt tension meters,
refer to the user manuals provided by each belt
tension manufacturer.

{Tension confirmation positions using belt tension meters)

Size A Size B

MDR for - MDR for

tilt (belt) transfe?\ --ﬁ~ W ‘ ‘ '[:j tilt (belt) transfer\

Size C

MDR for
tilt (belt) transfer

== L5

3. Measure the current value when the MDR for tilt (belt) transfer operates without load,
and confirm that it meets the following value.

*Measure the current value on the side of the power input on M1: driver card for tilt (belt)
transfer.

Current value of MDR for tilt (belt) transfer : 0.65 to 1.15A

W( Safety precautions w
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[9. Maintenance and inspectionj

(& Mounting rollers for
horizontal transfer
and roller belts

(Refer to P.48, P.49)

(6 Mounting belt covers

@ Mounting covers
between rollers,
and on the side of the
VG pulley

(refer to P.49)

9-5.
Confirmation
after repair/replacement

Refer to (3) and (4) in “9-3. Replacement of horizontal transfer rollers/roller drive belts”,
and mount the horizontal transfer MDR/idler/drive belt.

Mount the belt cover using countersunk screws at three positions. (Tightening torque: 1.7N-m)

#*Make sure to pass the belt through on the belt cover in places where the tilt transfer belt is
exposed.

Belt cover Tilt transfer belt

Refer to (5) in “9-3. Replacement of horizontal transfer rollers/roller drive belts”, and
mount the covers between rollers, and on the side of the VG pulley.

After repair/replacement are complete, confirm the following points before starting the
trial run.

1. Check that roller drive belts have been mounted in correct groove positions.

2. Check that there is no friction between the moving parts, or between the moving
and fixed parts.

3. Check that screws/covers removed once have been securely mounted again.
Also, check that there are no parts you have forgotten to mount.

W( Safety precautions W
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Appendix 1.
Product specifications

W( Safety precautions w

Structures

W(Maintenance and inspection}( Control / Operation W( Installation / Wiring W(

Appendix

T-RAT main unit H Tray Maximum weight 30kg (20kg for W615)
specifications Material Tray, cardboard, etc.
A 415mm ¥ | W300xL300 ~ W400xL600mm
Size B 515mm * | W300xL300 ~ W500xL600mm
C 615mm * | W300xL300 ~ W600xL600mm
*Between frames
e Values of the tray size and weight are reference only, since they may change depending on tray conditions.
e Depending on the bottom shape of trays, they may not be transferred normally, even if they are within the above size range.
M Speed Transfer Roller 61.7 m/min (Nominal speed of: 60m/min type)
speed Belt 17.4 m/min (Nominal speed of: 17m/min type)
% The above shows the transfer speed when trays are not placed on belts and rollers with SW1#5 ON / SW5: 9 specified on CB-016.
u POW?" Voltage specifications 24V DC+10%
supply Rated current 2.7A
| Installation ¢ Ambient temperature 0 to 40°C (no freezing)
environmen
Ambient humidity 90%RH or less (no condensation)
Altitude 1,000m or less
Atmosphere No corrosive gas
Transfer conditions 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 IEC60640-1, UL840)
M Product Size Weight
weight A 43kg
B 46kg
C 49kg
W Throughput | 800 cases/hour
(Transfer conditions ) + Case weight: 30kg
« Case size: 370x470mm
« T-RAT size: A
« Transfer speed setting: Tilt transfer 17.4m/min / Horizontal transfer 61.7m/min
« Load: Horizontal transfer / Discharge: Tilt transfer
« Load from the point when cases stopped
*Values are only references based on our measurement and are not guaranteed.
¥ The throughput depends on the size, material, bottom status of trays, and/or transfer speed.
Driver card 1. For transfer run (For horizontal transfer: 1 unit, for tilt transfer: 1 unit) 2. For switching the transfer surface x 1 unit
specifications CB-016[16 HBM-201F[]
p Model (CJ=N : NPN, P : PNP) Model ([J=N: NPN, P : PNP)
Power supply voltage 24V DC+10% Power supply voltage 24V DC+10%
Rated voltage 24V DC Rated voltage 24V DC
Static current 0.03A Static current 0.06A
Starting current 4.0A Starting current 3.7A ~ 4 4A
Peak current 20A (1ms or less) Peak current 20A (1ms or less)
Power connector | 0.50 ~ 1.5mm2  Note) Power connector | 0.50 ~ 1.5mm2  Note)
Wire  |(CN1) (AWG : 20 ~ 14) wire | (CN1T) (AWG : 20 ~ 14)
diameter | control connector| 0.08 ~ 0.5mm2  Note) diameter | Gontrol connector| 0.08 ~ 0.5mm2  Note)
(CN2) (AWG : 28 ~ 20) (CN2) (AWG : 28 ~ 20)

Time from RUN signal
input to motor starting

15msec or less

Protective function

Incorrect wiring protection
Built-in 7A fuse

Protective function

Incorrect wiring protection
Built-in 6.3A fuse

Thermal protection

Driver card 85°C
Motor 110°C

Driver card 95°C

Current limitation

4.0A

Thermal protection o -
Motor 105°C ﬁe%k:)lgpetﬂure 0 to 40°C (no freezing)
Current limitation 4.0A Sr?e.:i::;gem ﬁ{}},‘i.‘g{t‘; 90%RH or less (no condensation)
f _ Vil

Q’E%g?égure 0 to 40°C (no freezing) Atmosphere | No corrosive gas
Operating ﬁmﬁ:g,?;, 90%RH or less (no condensation) Vibration 0.5G or less
environment - Installation location Indoor

Atmosphere | No corrosive gas

Vibration 0.5G or less Note) Applicable wires to connectors included as standard
Installation location Indoor

Note) Applicable wires to connectors included as standard

[
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Appendix 2.
Residual risk list/ MAP

Residual risk list

Residual risk MAP

Operation

Qualifications

Locations on

Seriousness

Examples of

No. stage Work reqﬁ?gdc?g:‘oxork machine of harm Remaining risk factors assumed measures
. Unpack Metal parts Hands may get injured by metal | When working, wear protective
1| Installation [Carry on the product CAUTION parts of the product equipment, such as gloves
Carrying the heavy load alone .
X N When carrying, have more
. No particular may result in damage to the
2 | Installation Carry location CAUTION main machine unit, and/or injury than one person hold and
to the body support the bottom
Dropping the product or letting Check safety of installation
Can No particular it fall when carrying and/or location in advance, and wear
3 | Installation /Instra)il Ip ti CAUTION | installing may result in damage protective equipment, such as
ocation to the main machine unit, and/or | protective glasses, footwear,
injury to the body and/or gloves, when working
. . No particular At the trial run by the single unit, gt(;;:attrilgnsggf?)trlg(iitr;%;onveyor
4 | Operation | Trial run location CAUTION | trays may flow to this product Op - 9
peration
Having carefully + Surround the product using
Vg safety fences or covers to
read the user | Gaps between the Workers' fingers and/or hands prevent workers from
. All during | manual, and . may get stuck in gaps between hing duri ti
5 b , moving parts, WARNING _ _ approaching during operation
Operation | operation having full or moving and the moving parts, or moving and | . pyt additional covers over
knowledge of fixed parts fixed parts of the main unit gaps in this product, and
eliminate unsafe gaps.
all the contents
Workers may step on the main K Kers inf "
) All during Top panel of unit and lose their footing eep workers informed
6 | Operation operation the product CAUTION Or fall down due to movement of thoroughly about the prthbltlon
the unit of stepping on the machine
i X If problems occur, trays may Surround the product using
7 | Operation | A" du;!”g No particular |-\, 1o | collide with each other, and pop | safety fences, or covers, to
operation location out of the equipment prevent trays from popping out
) ) During parts replacement, the tilt | | o\er the tilt transfer section
During All during No particular transfer section that stops under completely, or remove it from
8 |maintenance| maintenance locati WARNING | the tilt transfer status may fall, the main unit, and replace parts
linspection | /inspection ocation ?nn:yvézzks%sc Jingers and/or hands | under safe conditions
. . Persons turning on the power When more than one person
During All during Power supply part N : p . ) .
o | maintenance| maintenance o the p‘:’;gue:( WARNING without notice may result in is working together with the
linspection | /inspection . unexpected operation of the product, determine the person
(driver card) product, and/or injury of workers | who turns on the power
. . Wear protective equipment,
During All during . Workers' fi d/or hand !
i i No particular rkers tingers and/or hands such as protective glasses,
10 r};sggzréatl%c: r}?ﬁggzré?iréc: location WARNING | may get stuck in the product footwear, and/or gloves,

when working

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

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.1 | A\ cauTioN |

[ Nos | A\ cAUTION |

W( Safety precautions w

Structures

W(Maintenance and inspectioq( Control / Operation W( Installation / Wiring W(

Appendix

Emergency
stop switch

H i Breaker
' DC 1 —
! power supply |

unit mn =

. Residual risk for which location on the machine has not
E Single phase been identified
OB o2 | A caution ][ No7 | A cauTioN
j No.3 | A\ cAUTION || No.8 | A\ WARNING
No.4 | /\ cAUTION|[No.10| A1\ WARNING

[
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