POWER MOLLER. 2275

F-RAT-U225 Operating Instructions

Flat-Right Angle Transfer

Thank you for purchasing F-RAT-U225

@ Before using, please read the operating instructions carefully to obtain the product knowledge, safety
information and to understand all of the caution items.

@ After reading the instructions, store the booklet in a designated location for readily accessing at any time.
When you open the crate, check the model, specifications, voltage, etc. are correct.

{& Please refer to HBR-605 user manual when HBR-605 is used for operation. }

When opening the crate -
4 pening ™

The crate contains the following items. Check that every item is included.
Also, check if the model, specification, etc. are as you ordered.

The photo shows

Size 6040
Size 6040/ 6050 Size 6060/ 6070/ 6080
Item 9040/ 9050 6060,/ 9070/ 9080
F-RAT-U225 Main unit, including
@ | carrier Wheel transfer side sensor (SN-S) 1 unit
Roller transfer side sensor (SN*R )
Hex bolt M8x15 , Spring washer
@ . ' / Spring o 4 sets
For installing F-RAT-U225 main unit
(3 | Drivercard CB-016[1"""'6 2 unit 1 unit
(@) | Driver card CB-016[1"" 6-CP2 — 2 unit
(5 | Driver card (for Lifting) CBR-306F[ 1" 1 unit
(& | Power connector 734-102 (WAGO) 3 unit 4 unit
() | Control connector  733-105 (WAGO) 3 unit 4 unit
Cross-slottejd scr.ew/washer M4x15 / Hex nut M4 6 sets 8 sets
for mounting driver card
\ Note) Depending on the input/output type of F-RAT-U225, NPN (N) or PNP (P) signal input driver card is included. /

[ESietk ITOH DENKI CO.,LTD.
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1. General Cautions - For your safety, please comply with them.

@® Be sure to comply with all of the caution items and instructions contained in this safety manual.
® To avoid functional deterioration, unexpected accident or product failure, check the operation according to this manual.

Shown below are the caution items for using the product safely and avoiding danger and damage to the user.
Caution items can be classified into danger, warning and caution as described below.

Warning & Caution

& Danger | The most serious danger with possibility of death or serious injury.

& Warning | Incorrect handling may lead to death or serious injury, indicating potential danger.

& Caution | Possible danger of light or medium injury, or only a material damage.

1-1. Basic Warning

& Warnin Incorrect handling may lead to death or serious injury, indicating potential danger.
g Comply with the following warning and perform the work correctly.

® Do not use the product in an explosive, flammable or corrosive atmosphere, or near flammable material.
It may cause explosion, fire, electrical shock or injury.

1 - 2. Basic Cautions

& Cauti Incorrect work or use may lead to light or medium-level injuries and/or property damages.
auton Comply with the following warning and perform the work correctly.

Do not step on the product or apply a load. It may lead to a failure or unexpected accident.

Do not touch the mechanism by hand during operation. The hand may be caught by the mechanism and injured.

Do not absolutely modify the F-RAT or the driver card. Serious injury may be caused.

Do not forcibly bend or pull the wire. Do not put a heavy item on the wire or pinch the wire. The cord may break and cause fire or

electrical shock.

To avoid a failure or electrical shock, ground the DC power supply or driver card to the conveyor frame.

Do not touch the equipment immediately after stopping. It may cause kin burn.

Do not splash water on the equipment. Electrical shock or failure may be caused.

Do not apply a strong impact or excessive force such as hitting the equipment or dropping an object. Do not use the equipment

after it is impacted or deformed. It may cause a failure.

When abnormal sound is heard during motion, stop the operation. Continued operation may cause an accident or failure.

Do not use the equipment by exceeding the specification. It may cause a failure, fire or injury.

Do not carry out operation of transfer, connection, maintenance inspection (except maintenance inspection to be performed

during operation). Switch off the power before operation.

Comply with the safety rules required for the location and equipment to be used.

Some type of driver card failure may make the input/output ON condition or OFF condition. Apply an external monitoring circuit for the

input/output signal that may lead to an injury or property damage.

Connect or disconnect a connector when the power is shut off. Do not perform wiring with the connector inserted in the driver card.

Securely attach the connector of each connecting cable to the connection point.

Incorrect wiring may cause a failure. Carefully check the wiring.

Do apply excessive force for operating the DIP switch.

Do not perform on/off operation of a relay or connector near the power line, signal line, or driver card. That may cause malfunction by

noise.

® When LED circuit or Pull-up/Pull-down circuit is connected to the output circuit, unexpected operation may occur.

® Apply power ON in the order of external controller—driver card. Perform power OFF in the order of driver card—External controller.
Incorrect order may cause malfunction.

@ Cutting the power disables electrical braking control, and the roller becomes easy to be rotated.

® Do not pull out a cable during operation. It may cause a failure.

® Do not forcibly rotate MDR except during maintenance inspection. That may cause driver card breakage or make the operation life
extremely short.

® Do not shut off the power during MDR rotation. It may cause a failure.

® Do not apply power while riding on the conveyor or while a tray is unstable condition. MDR rotation immediately after power ON
may cause injury, accident or breakage.

® When error occurs frequently, remove the cause.

® When disposing the equipment, make a consignment contract with an authorized industrial waste processing company for disposal.

1 - 3. About Risk Category of this System

[ & Warning About Risk Category of this System }
® This equipment intends to comply with risk category 2 or below in EN 954-1. It does not comply with risk category 3
or higher.
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2. Product designation

F-RAT-U225 —
-RAT- - [®)[@)-[@]-[@ r "
|
o e e N e Y e Y Y s Y
(MSpeed -
17 -+ 17m/min Low speed type (Carrier Wheel / Roller transfer : 17m/min) Carrier Wheel transfer ¢ 2
60 --- 60m/min standard type (Carrier Wheel / Roller transfer : 60m/min) (Cooooo o)
(2)Signal type selection 5
N --- NPN input/output 2 I
(NPN input/output driver card / Roller transfer side sensor * £
Carrier Wheel transfer side sensor included) o
[e]
P --- PNP input/output \4
(PNP input/output driver card / Roller transfer side sensor *
Carrier Wheel transfer side sensor included)

(3Size
6040---L595mmxW395mm 9040---L895mmxW395mm
6050---L595mmxW495mm 9050---L.895mmxW495mm
6060---L595mmxW595mm 9060---L.895mmxW595mm
6070---L595mmxW695mm 9070---L895mmxW695mm
6080---L595mmxW795mm 9080---L.895mmxW795mm
@Type
V1

Model Example : F-RAT-U225-60N-6050-V1
Transport speed 60m/min, NPN input/output type, Size 6050 (L595mmxW495mm) , Type V1

3. Structure

Bl Main Unit
Label detail

Carrier Wheel MDR
Carrier Wheel FLAT RIGHT ANGLE TRANSFER
F-RAT-U225- D@ - _ -
RATED INPUT:DC24V, @ @A
PAYLOAD:max kg
SERIAL No. @ ® © ®

Roller MDR

ITOH DENKI CO..LTD
MADE IN JAPAN

Roller drive belt

< o 7 5% 7 : Product model

. , 2 = (MTransport speed,@Input/output type,
\ X 7 . (3Size, @Type
Product label : Lifting MDR Transport capacity
B\ (®Rated current of transport MDR,
©®Available load weight
Serial No. ( YY.MM.DD Lot No)
@ Year (last 2 digits) ® Month © Day
Lot No (3 digits )

4. Power Supply

® 24\/DC Battery
® Switching power supply (24VDC + 5A 120W)™'
® Rectified power (With a rectifying capacitor, ripple rate 10% or below)
+ Supplied power must be a stabilized power supply of 24VDC, 5A or higher (Size 6060, 6070, 6080, 9060, 9070, 9080 operates with 10A
or higher) without fluctuation by load.
In addition, the power supply should not activate protection with peak current 20A, 1ms or below.
%1 Size 6060, 6070, 6080, 9060, 9070, 9080 operates with DC24V - 10A 240W
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5. Dimensions

Hl Main Unit

@ Size 6040 -+ L595mmxW395mm
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@ Size 6060 -+ L595mmxW595mm
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3 M3 : Lifting MDR 1300
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Carrier Wheel transfer side sensor (SN+S) | 600
@ Size 6070 -+ L595mmxW695mm
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@ Size 6080 -+ L595mmx*xW795mm
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% Cable length (mm)
M1 : Carrier Wheel MDR 1000
M2 : Roller MDR 700
M3 : Lifting MDR 1300
M4 : Carrier Wheel MDR 1000
Roller transfer side sensor (SN+R) 1000
Carrier Wheel transfer side sensor (SN+S) | 600

Roller transfer side sensor (SN*R) " Lifting MDR (M3)
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@ Size 9050 --- L895mmx*xW495mm
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Carrier Wheel transfer side sensor (SN+S)

#Cable length (mm)
M1 : Carrier Wheel MDR 700
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@ Size 9070 --- L895MmM*xW695mm
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M Accessory

‘ & Please refer to HBR-605 user manual when HBR-605 is used for operation.

J

@ CB-016[16 =N (NPN inputioutput) or P (PNP input/output)
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6. Installation / Operation

6 - 1. Cautions during Transportation

4 N

® Avoiding injuries
& Caution

Majority of this product is made from metal and careless handling may cause injury of hands.
Be sure to wear protective means such as gloves to avoid injury.

e Handle the heavy item by two persons as a rule
Some product type weighs over 50kg. To protect the operators, transport the unit by two or more
persons as a rule of handling a heavy item.

S

@ Prohibiting Impacts
+ This product contains precision components such as bearing and microchip. Use caution for avoiding impacts by dropping or

collision during transportation as impacts may cause damage of such components.

6 - 2. Cautions during Uncrating

& Caution

® Appearance Check
» Check the following when opening the crate.
(D Abnormality on the unit such as dent, concave mark, smear, corrosion (rust), etc.
(2 Loose or missing screw.
Please report to the supplier when you find abnormality.

e Avoiding injuries
Majority of this product is made from metal and careless handling may cause injury of hands.
Be sure to wear protective means such as gloves to avoid injury.
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6 - 3. Caution during Installation...Electrical

® Checking the Circuit breaker
- For the facility equipment using this product, check that a power breaker with appropriate capacity has been installed. In
case the product generates abnormal motions, protection by the breaker is sometimes effective.
If the earth leakage breaker is planned for use as a breaker, select a type compatible with inverter. Certain type of incompatible
ground fault interrupter causes malfunction by sensing high frequency component of switching power supply as leak current.

® Checking the DC Power Supply

» DC power supply must be an insulation type switching power supply certified by the safety standard ( IEC60950-1 or
UL60950-1 )for ensuring safety. Do not use non-insulation type series power supply for safety as well as conforming to
radiation noise restriction.

» Current capacity of the DC power supply should have sufficient capacity to accommodate this product.

Current capacity of the wiring material should also provide sufficient margin to the specified current value.

® Checking the Wiring

- When the DC power supply is integrated, check if the equipment breaker and emergency stop switch correctly operate.
Test operation and any further procedure should be performed after finishing this checking.
(1) ON/OFF operation of the breaker reliably turns ON/OFF of the input (single phase 100V, 200V) to the DC power supply unit.
(2 ON/OFF operation of the emergency switch reliably turns OFF/ON of the input (24VDC) to this product.

100V/200V Emergency stop switch Check if 24VDC input is surely turned

Single phase
OFF/ON by using a circuit tester, etc.

Breaker
_ﬁ—/\— DC power

—X l_/\_ J: supply

(Not yet connected)

I
—_— This product
|
|
I

« Carefully check if these wiring would not contact any moving parts of this product.

6 - 4. Caution during Installation...Main Unit

@ Installation environment

- This product is not equipped with a special dust or water proof measures, and is intended for use in "pollution level 2"
defined by IEC60664-1. For this reason, when the product is installed in the environment requiring dust or water proof
measures, the user needs to provide additional protection and check the performance.

- Vibration level of the environment in which this product is used must be 0.5G or below.

- Install this product with the tilt of 5/1000 or below.

- Secure a work space around this product for maintenance purpose.

- Comply with the safety rules required for the place of installation or equipment to be used.

® Main unit installation

® During installation, use caution for installing direction (orientation). Be sure to use the specified
& Caution mounting holes. (Refer to 5. Dimension P.5, P.6).

Incorrect direction (orientation) or using non-specified securing holes may cause unexpected accident.

+ Perform mounting operations always by 2 persons or more.

Hold the bottom surface of F-RAT main unit. 9. : H};
(F-RAT mass Size 6040 approx 32kg) % Varies by size. g - o) & F
+ Use caution for motor cable or sensor cable not to be pinched by :ll = =
other object. T
+ Do not attach the driver card on the F-RAT unit.

. . . — Hold the underside of the unit
It may cause loose screws or other failure by vibration.

« Securely attach the unit on the frame by considering the product
weight, tray weight, and vibration.

-11 -



@ Safety assurance

~
@ Operator should not come close to any moving

. part that may hook or roll-in objects.

& Warmng Provide a means for not permitting the operator
to touch the moving part with a safety fence.

® To prevent any object from popping out of the

. area by collision, and to avoid injury by such
& Caution object, install a safety fence around the

Use caution for roll-in by each belt and roller

L equipment. )
- If the warning label becomes hidden by installing the product,
reattach the warning label in a visible place. N
. . . . Use caution for finger
- When performing maintenance operation, make sure the main power being caught on both sides
is completely shut off.
6 - 5. Installation
® Attach the F-RAT by using the mounting holes.
(Refer to 5. Dimension)
® \When using mounting stays, refer to the attachment
example shown below. F-RAT

mounting holes

@ Reference example for the mounting: In case of using a mounting stay (option).

@ Install the mounting stay by using F-RAT mounting holes (Refer to 5. Dimensions)
& Caution For mounting on the frame, use the mounting holes of the mounting stay shown below.
Mounting without using the mounting holes may lead to unexpected accident or failure.

4 - M8 nuts
(F-RAT mounting holes)

W+5 = X *

4-¢9

2x4-M8
(Mounting stay

securing holes)

35

14.1| 19.8

48

* Refer to 8. Specifications (P.25)

I
:‘: e B
|

1

/ Mounting stay
|

14.1

95
108.7
130

E‘ I i
0 1 1 1 [ 1
A | |
I=Eu
N @
— T T
OO0
E@ e S ()
19.8 19.8

14.1

598
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Il Connection

Install MDR connector on each driver card.
% Connector attachment and detachment must be made after shutting off the power and by holding the connector.
#* Securely attach each connector to the contact part.

@ For sizes 6040 6050 ,~ 9040 , 9050

y /s
o

YN o —A
Lifting MDR m SO _{©) O ; e
[T J Carrier Wheel MDR

o
—
@ For lifting
@ For Carrier Wheel M3
Lifting CBR-306F[]

| cB-016[6 |

@RollerMDR ?Mﬂ' SR == 7_ 7 ——
¢

M1
Belt *
CRR.Wheel

SE';\'e{tS. @ Carrier Wheel transfer side sensor
CARWheel BROWN : 24V
m BLUE:0V
For roller _ I —. BLACK:out* —» PLC etc.
M2 SN+ R @ Roller transfer side sensor
Roller [ CB_01 6|:|6 ] Roller H BROWN: 24V
SN-R BLUE:OV
I BLACK:OUt* —p PLC etc.

#¢ON at position detection, Output current max 100mA

X F-RAT zone sensor is not included. To be prepared by the user.
@ For sizes 6060 6070 6080, 9060 9070 9080

@RollerMDR ?Mﬂ o - 7

7

@Liﬁing MDR = O © o M@y = @.
L npr = N Carrier Wheel MDR

@ For lifting
@ For Carrier Wheel ,M_?’
_ Lifting CBR-306F]

Belt *
R Hee | cB-0166-CP2 |

For Carrier Wheel Sé“e{ts. @ Carrier Wheel transfer side sensor
M4 CRR.Wheel
Belt - H BROWN:24V
CRRWheel SN-S BLUE:0V
[I [CB'O16D6'CP2 ] 4:‘:@@ BLACK:out * — PLC etc.

SN+R @ Roller transfer side sensor

Roller ﬂ BROWN: 24V
@ For roller SN-R BLUE:0V
J':lm BLACK:out * —p PLC etc.
M2
Roller 1 | cB-016[16 |

$¢ON at position detection, Output current max 100mA

X F-RAT zone sensor is not included. To be prepared by the user.
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B Wiring

[& Please refer to HBR-605 user manual when HBR-605 is used for operation.

J

Size MDR‘ M1,/M4 : For Carrier Wheel M2 : For roller M3 : For lifting
CB-016L16
3#[J=N (NPN input/output) or P (PNP input/output)
6040
6050
9040 NPN : OV )
PNP : 24V
9050
CB-016L16 CBR-306F[]
3#[J=N (NPN input/output) or P (PNP input/output) | 3% [J=N (NPN input/output) or P (PNP input/output)
CB-016[16-CP2
#%[J=N (NPN input/output) or P (PNP input/output)
;l CN2
e}
5.PLS =
0000 | 1]
6070 TRUNA || =]
6080 =
9060
9070 =
9080 5.PLS 1 [
M4 F‘Efﬁﬂ = NPN : OV
R 5] JIN (PNP :'24v>
[V ov
24V ~1—24VDC
- - Motion in/out current
CN1 |2 oV Motion infout current 5 | Motor pulse output Use 25mp %
(Power)[1 | 24VDC 5 | Motor pulse output Use 25mA * CN2 [4 |Error signal output or below
cN2 |4 | Error signal output or below (Control) 3 - -
N 2 |MDR rotation dir change
Connector (Control) 2 mgi ext s.pee:l seI:tlng Max 2mA T VDR rurvstop 3mA
rotation dir change 3mA % Attach a protection resistor
1 | MDR run/stop
s Attach a protection resistor CN1 |2 ov
(Power)[1 | 24VDC
B Connector Wiring (Common to CB-016/CBR-306)
Power connector (CN1)
(DConnect 24V DC / OV wires to the power connector < CN1(2 contacts)>.
* Do not connect any branching wire. It may cause electrical shock,
short-circuit or failure due to over capacity of the connector.
(Connector capacity : 4A)
»*Do not wire in reverse polarity. ov
»*Wiring should be made before inserting the connector into the driver card. 2 24VDC

(@Connect wires to control connector < CN2(5 contacts)>.
*Input voltage supplied to CN2#1(MDR run/stop ), CN2#2(MDR rotation
direction change) must be common to the power supply voltage.
( Connector capacity :4A)

(3Plug the power connector < CN1(2 contacts)>, control connector < CN2
(5 contacts)>, MDR connector <CN3> to the driver card.
#* Connector attachment/detachment must be made after shutting off the
power and by holding the connector.
% Securely insert the connector to the contact part.

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

For the detailed specification of CB-016[]6, please download the driver card operating instruction

manual from our company HP.
Home > Download / Support > User Manual > CB-016[_]6

* For detail of CBR-306, refer to Appendix 1. CBR-306F Detail (P.28)
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M Driver Card Setting

(M M3 : Set the driver card for lifting.

; !
= ' i
CBR-306F[] B2z e H N 0, :
M3:Lifting MDR giersy MODULE [gzma } ! © ol !
$oEEes : !
" e i BEEBH||ZU)w i
CEr ; e g S A
H SWi1 SW5 i
H i

.

‘—r>

e Make sure to turn OFF SW1#5.
. ON state does not allow external signal input and may lead to a failure.
/\\ Caution

® SW5 must be set to "3" when using F-RAT-U225.
Using with other than "3" may lead to a failure.

-

M3 : For lifting

[ CBR-306F[] | Jubu E *

swi OFF

*For detail, refer to Appendix 1. CBR-306F[] Detail ( P.28) .

(@ Set M1 : Driver card for Carrier Wheel, M4 : Driver card for Carrier Wheel ( In the case of size 6060, 6070, 6080, 9060, 9070, 9080 )
and M2 : Driver card for roller.

| i
| 50, |
g 8 i ° @) |
@“’0" i s i — wl i
DE'_{K_' s 2 : ke c X :
E SW5 i
! i
e 1
. . M4 © For Carrier Wheel .
M1 - For Carrier Wheel (For size 6060, 6070, 6080, 9060, 9070, 9080) M2 - For roller
Size ([ cB-016[16 | [ cB-016[16 |
6040 X1 X2 X2 “1
6050 y s ERe o0, . %1 %2 g><027
9040 Sl Do@N o Q
S w BHWHA|om)™
9050 IR fn.%fm. Lm Qﬂ
VR2 swi Sws VR1 VR2 Swi1 SW5
([ CB-016[16-CP2 | ( cB-016[16-CP2 |
®1 %2 %2 ®1 %2 %2
00 7 o0 7
0 R\ ™
wéoiéo 0000/ R T SRINIAE
min min .9 S X mi 9 S X
SwWs VR1  VR2 SW1 \/ SW5
tSoeltvI r1e-verse rotation Set the same as M1
Size
6060 ' )
6070 tion
6070 /\ Cautio
9060 * SW1#3 is for setting rotation direction.
gg;g Always set to reverse rotation to M1.
Otherwise, failure would occur.
* SW1#5 and SW5 are for setting
speed. Aways set to the same as M1.
Always perform a settin change when
the Carrier Wheel (M1 and M4) are in
stopped condition.
Otherwise, failure may occur.
N\ J

21 . Rotation direction setting. When changing the setting, refer P.16 [[1] Rotation direction setting]
%2 . Speed setting. When changing the setting, refer P.16 [[2] Speed setting]
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Rotation Direction Setting

SW1#3

— — + MDR rotation (F-RAT transfer) direction can be changed by using

BGEELEE OFF [BERER the switch on the driver card or external switch.

(Or can be used in parallel)

ERR | [ = '\ . . L ) . . .
AL DIR | Not e \, * MDR rotation direction is defined as CW or clockwise direction
RUN | [= ;—i gonnece cw K cew \ when viewed from the cable side, and CCW or counter-clockwise
direction.
ERR || (=
B, E:‘D'R Comnedted| | cow @ cw @
[ F-RAT Transfer Direction ] x : x
CCW M4 : Carrier Wheel direction ~ CW Carrier ngeel MDR
cable
AL
M4 )i
K%\ | o/ |
&) O O O O] 8 O [
Roller MDR IS
cable [~ B
-.E L M2 VG pulley
k)
S
Lifting MDR < ‘
ifting ‘-
cable — g (O O o0 o gofcd ]
\\
\;/ (M3 M1) ‘
o I
CW M1 : Carrier Wheel direction CC> Sarrior Wheel MDR
cable
——— . " -7 Tulm,lﬂ‘
*For Size 6060, 6070, 6080,
Roller transfer side ;3 - Lifting Carrier Wheel transfer side 9060, 9070, 9080
Transfer Setting For size 6040, 6050 Transfer Setting | For size 6060, 6070, 6080, 9060, 9070, 9080
Example(® 9040, 9050 Example@
VG pulley
M M Simimy =
Carrier Wheel 1 11 Hat Pt Carrier Wheel
MDR a Ml P MDR
B B Cable side | > o Pl P Cable side
n
(M4) o M P (M1)
m ||
In il VG pulley it
o (] |
| B[] o
= py E—
| |
Roller MDR cable side  Carrier Wheel MDR Cable side Ou"y_m Roter MR
(M2) (M1) N\ (MZ)
Carry In Carry Out Carry In Carry Out
Carrier Wheel MDR Roller MDR Roller MDR Carrier Wheel MDR
M1 M2 M2 M1 M4
R. direc. CCwW » CCW R. direc. Cw ’ Cw CCwW
SW1#3 OFF OFF SW1#3 ON ON OFF
ong 2 OFF OFF ona 2 OFF OFF OFF
#1 ON ON #1 ON ON ON
Speed Setting (m/min) Speed accuracy : 3%
SW1#5 : ON SW1#5 1 OFF
Sw5 9 | 8| 7|65 4]3]2 1 0 9 | 8|7 |65 4]3]2 1 0
17m/min Set | 16.9 | 155 | 14.8 | 14.1 | 134 | 127 | 112|105 | 98 | 91 | 84 | 7.7 | 70 | 63 | 56 | 49 | 42 | 35 | 28 | 2.1
Low speed type |Rated| 14.6 | 14.6 | 14.6 | 14.1 | 134 | 127 [ 112|105 | 98 | 91 | 84 | 7.7 | 70 | 63 | 56 | 49 | 42 | 35 | 2.8 | 21
60m/min Set | 60.0 | 55.0 | 52.5 | 50.0 | 47.5 | 45.0 | 40.0 | 37.5 | 35.0 | 32.5 | 30.0 | 27.5 | 25.0 | 22.5 | 20.0 | 17.5 | 15.0 | 12.5 | 10.0 | 7.5
Standard type  |Rated| 52.0 | 52.0 | 52.0 | 50.0 | 47.5 | 45.0 | 40.0 | 37.5 | 35.0 | 32.5 | 30.0 | 27.5 | 25.0 | 22.5 | 20.0 | 17.5 | 15.0 | 125 | 100 | 75

- During operation, the rising time to the setting speed may vary depending on ambient temperature. Perform running operation thoroughly.
+ Values described above may differ from the actual transfer speed depending on the weight, material, bottom surface, and/or shape of trays, as well as ambient
temperature.
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H Control

When moving in at Carrier
Wheel level and moving out at

roller level

Roller moving direction C/V | —__

Upstream zone sensor ™

Carry-in boundary sensor

F-RAT zone sensor

i)

Roller transfer direction C/V
zone sensor

(Roller transfer direction)

/ Carry-out boundary sensor

r Whee
i direction C/V

FEESE

/ Carrier Wheel transfer direction C/V zone sensor

Roller MDR
\ o
| \ L] ;

o e o

Lifting MDR Carrier Wheel MDR

Carry-out boundary sensor (Carrier Wheel transfer direction)

Time Chart Example

Workposition |~ (D | (2 | (3) - @ O, f
PLC ON l_l : ‘ ' i : E i i i 3 i i ! !
input Upstream zone sensor OFF | ‘
PLC . ON | I—'—| : ' 5 : E i 5 : 3 i 3 : 3
input Carry-in boundary sensor g : | . ; : ; ; ; : ; ; : : ;
o ——
nput | FRATzonesensor ol 0 0 0 0 0 be——
PLC | Carry-out boundary sensor ON ‘ I_I
input (Roller transfer direction) OFF . | i ;
PLC Carrier Wheel MDR ~ RUN Eln—— =
output M1 (+M4%) sToP —I 3 i I : : : : : : : : : : :
3% For Size 6060, 6070, 6080, | 1 : : : | : : : : 1 : | ! 1
9060, 070, 5080 L L
PLC Roller MDR RUN ‘ 3 i : E 1 i : 3
output M2 STOP I : : : Z . i : ‘ - - I
RUN oN 3 i : i 5 3 '_'_'_: : '
PLC | Lifing MDR o — —— @ @
outet M3 or N L
OFF i j : !<—>! : : : ‘ : . ‘ E :
: : : ‘Note 2): ; : ' : ‘ : : : ' :
PLC | Carrier Wheel transfer side ON ' ; ' * ' | ! _i_'_
input sensor SN-S OFF ‘ : ! |
i I 1 I " 1 1 I ! 1 1 1
PLC Roller transfer side ON : T : I ! |
input sensor SN*R OFF . . ' 1 : :
[} 1 [l i ! ] L} i i
Note1) Less than 20ms <> Note1) Less than 20ms <>
Note1) Control the Ifting MDR (M3) to stop in less than 20ms after detecting SN+S and SN-R.
Note2) Supply the MDR rotation direction change (DIR) signal always before entering MDR starting (RUN) signal.

- Driver card switch is assumed to be set in the initial setting.
+ Use control equipment with its response time less than 20ms. Otherwise, abnormal operation may occur.

Connector wiring example by using a PLC |

PLC

Input

F-RAT
Output
CB-016(16 CN2#1
Carrier Wheel MDR € M1 (+M4) 5 o16016.0p2 <
CN2#1
Roller MDR 4—| M2 ceotls | € ||
CN2#1
Lifting MDR < M3 CBR-306FL] CN2#2 ]
Carry-in C/V 1
ouT i i <H
ON to Roller transfer SN-R drive signal |
Carry-out C/V. '
ouT drive signal
ON to Carrier Wheel transfer SN-S T

Roller transfer side sensor

¢ Upstream zone sensor
<—Carry-in boundary sensor

- zone sensor
F-RAT
Carry-out boundary sensor
L | < (Roller transfer direction)
l@— Roller transfer direction C/V zone sensor
1 Carry-out boundary sensor
<
(Carrier Wheel transfer direction)

l@— Carrier Wheel transfer direction C/V zone sensor

4—

Carrier Wheel transfer side sensor
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6 - 6. Precautions for Trial Run

® Checking the environment for permitting trial run

-

N

N
® Make sure other devices in the system do not run.
In the case of a conveyor line integrated in a system, starting signal would cause a tray to flow
down the conveyor and cause danger. Before trial run, make sure that other elements of the
system does not operate.
& Caution ® When a load is on the Carrier Wheel, do not forcibly move the load.
Carrier Wheel may break or cause a failure.
® Before a trial run, make sure the wiring and driver card setting have been correctly made.
Insufficient check may lead to a damage and failure.
J

1. 1. Before starting a trial run, check the following.
(D Is the wiring correct? Did you check that no loose connector or wire breakage exist? (= P13 ~ 15)

M Checking the Carrier Wheel transfer side sensor ( SN « S) and roller transfer side sensor ( SN * R)

+ Confirm that Carrier Wheel transfer side sensor (SN + S) ON makes the Carrier Wheel lifted up, or roller transfer

side sensor (SN + R) ON makes the roller lifted up.

+ When both the Carrier Wheel transfer side sensor (SN + S) and roller transfer side sensor (SN*R) are OFF, then
perform the following operation and, confirm that roller transfer side sensor (SN+R) ON makes the roller lifted up.

CBR-306F[]

M3 Lifti

ITOH
EDENKI : 2

ng MDR

2 5%
jimi)

_______________________________________________

______________________________________________

o rri

BEBEEDE

| - OT

SWi1

[Condition of the transfer surface ]

SW5

swi |A 000 d|§OFF

M3 : Set SW5 of lifting
driver card CBR-306 to
ng

Change SW1#5 to
OFF—ON.

When SN - R is turned
ON, turn OFF SW1#5.

Carrier Wheel transfer side
sensor (SN« S)

Roller transfer side
sensor (SN *R)

Transfer surface

ON OFF Carrier Wheel is  -----____ e __Ca_r_nfe_r Wheel
lifted up |
Roller
OFF ON Rolleris liftedup Oy Y 1_]13
Both Carrier
OFF OFF Wheel and roller NS

are lifted up

(2 Is the driver card setting correct? (= P15)
+ M3 : In the lifting driver card (CBR-306), is SW1#5 OFF and SW5 "3"?

2. Trial run should be performed without trays and make sure no abnormal operation occurs.

At such time, check the following points.
(DNo error LED blinks on the driver card.
(2No abnormal sound or high temperature is detected.

-18 -




7. Repair/ Replacement

In order to avoid accident or damage during operations, confirm safety.

® Safety check before repairing or replacing a part.

(a) After turning off the power switch, leave for more than 3 minutes for discharging the DC power supply.

p
@ In order to avoid interference by power circuit and signals, turn off the power of all connected devices.
/N Warning
L (b) Indicate warning to prevent other people from turning the power.

J
® Part repair and replacement
e A\
Cz . ® Perform repair or replacement operations by wearing protective means such as gloves.
Warnmg Working without protective means results in hand injury such as cut by metal part.
\ J

¢ When a damaged component is discovered, promptly replace with a new component.
¢ Do not perform disassembly other than in a designated place. Unexpected accident may occur.
* Repair/replacement operation sometimes requires turning or lifting a component. Use caution for being caught or
pinched by other parts and injured.
® Component repair and confirmation after replacement

¢ When component repair and replacement is completed, check the following before starting trial run.
(a) Roller link belt are attached in the right groove.
(b) The removed cover is securely closed.

(c) All removed components and parts are attached.
Tools to be used

e

3mm Hex wrench 8mm - 19mm Spanners Snap ring plier (for shaft )

Flat-tip screw-driver

7 - 1. Carrier Wheel Belt Tension Adjustment

(M Remove the hold cover. ’
[
N o o T o N o R e B o R o
‘ O O O o o o o
=2 0 0 O 380 38 3 &=
i
Y
\
Hold cover VG pulley

@ Starting from the end of the module,
remove a ldler or roller MDR until the
target Carrier Wheel for adjustment is Spring-loaded
easily adjustable. 7,

Idler removal procedure Roller MDR removal procedure

+ A roller without a power cable is Idler.

» To remove a roller MDR, loosen the cable retainer
at the power cable side, and remove the cable tie
which secures the cable.

\jg

5)
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(3 Loosen the adjustment bolt of the tension adjustment pulley.

Carrier Wheel

Tension adjustment pulley

@ While lifting the tension adjustment pulley,
fasten the adjustment bolt. (Fastening torque 11N-m)

+ Adjust the belt tension to the degree that Carrier Wheel cannot

Carrier Wheel

S

N

easily be rotated by hand.

+ Do not hold the belt under the pulley when lifting the tension
adjustment pulley.

Tension adjustment pulley

N\

(3 Reinstall the Idler / roller MDR.

Install the roller MDR and then install Idlers from the roller MDR toward the edge of the module.

After installation, secure the roller MDR cable by using an ordinary cable tie.

® -1. Install a link belt on all rollers.
Refer to the figure below for attachment groove position of link belt.

® Linking of a roller MDR and Idler - -

- - PJ256 (2PJ256)
® Linking between Idlers

........ PJ246 (2PJ246)

Use 2 grooves from the left edge | Leave 1 groove and then use 2 grooves

Roller MDR attachment procedure

iy
2> fon

30N-m

N

)

'@@%

®-2. Assemble Idlers one by one in the order of "shaft opposite from the VG roller " — "VG pulley side shaft".

While pressing the
D-cut surface of the
shaft against the

( plate, drop the shaft
into the groove as
shown.

oo | X

(® Attach the hold cover.

-20 -
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7 - 2. Carrier Wheel Replacement

(D Remove the hold cover. -
]
=
Hold cover VG pulley
(@ Starting from the edge of a module, remove Idier removal procedure Roller MDR removal procedure

a Idler or roller MDR until the carrier cover
of the Carrier Wheel to be replaced becomes
removable.

« Roller without a power cable is Idler.

- Before removing a roller MDR, loosen the cable
retainer at the power cable side and remove the
cable tie which secures the cable.

Spring-loaded

(3 Remove the carrier cover

) ) ) Carrier cover
+ Loosen the carrier cover securing bolts just

before coming off, and pull up the carrier cover.

(@ Remove the Carrier Wheel belt.

+ As shown by the figure, rotate the Carrier Wheel MDR by hand while shifting the

belt sideways for easy removal.

» When the Carrier Wheel MDR cannot be rotated by hand, loosen the tension
adjustment pulley.

( Refer to Carrier Wheel belt tension adjustment 3 )

(® Remove the snap ring and replace the Carrier Wheel.

» When installing the Carrier Wheel, use caution not to open the snap ring
excessively.

X
| S
——

-21 -
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(®) Install the Carrier Wheel belt. J View from arrow A (Carrier plate without Carrier Wheels at both ends) L
+ Refer to the figure to the right for installing the belt. Carrier Wheel

(R e Y e Y T e Y Y = R = | J View from arrow B (Carrier plate with Carrier Wheels at both ends.) L

S s s v [ s Carrier Wheel

LEDDDDDDD.I

A/\A
18]

« For installing the belt, pull the belt near the pulley shown to the
right, and hook it on the pulley while rotating the carrier roller
by hand.

+ When the tension adjustment pulley was loosened for

removing the belt, readjust the belt tension after installing the
belt and secure the belt tension pulley.

+ Adjust the belt tension to the degree that Carrier Wheel cannot
easily be rotated by hand.

@ Install the carrier cover.

Install Idler and roller MDR.
Install the roller MDR and then install Idlers from the roller MDR toward the edge of the module.
After installation, secure the roller MDR cable by using an ordinary cable tie.

® -1. Attach link belt on all rollers.
Refer to the figure below for attachment groove position of link belt.

Roller MDR attachment procedure

® Linking of a roller MDR and Idler « - - - PJ256 (2PJ256)
e Linking between Idlers  + « « ¢ « ¢ . PJ246 (2PJ246)

Use 2 grooves from the left edge | ’ Leave 1 groove and then use 2 grooves ‘ %

-2. Assemble Idlers one by one in the order of "shaft opposite from the VG roller" — "VG pulley side shaft".

While pressing the
D-cut surface of the
shaft against the

{ plate, drop the shaft
into the groove as
shown.

O X —
won | X sz | ' X

(9 Attach the hold cover.

VG pulley

Spring-loaded shaft —

—
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7 - 3. Replacing Idler, Roller Link Belt, Roller MDR

(1 Remove the hold cover.

(2 Starting from the edge of a module, remove
a Ildler or roller MDR until the carrier cover
of the Carrier Wheel to be replaced becomes

removable.

* Roller without a power cable is Idler.

« To remove a roller MDR, loosen the cable retainer at

the power cable side, and remove the cable tie

which secures the cable.

Hold cover

&

VG pulley

Idler removal procedure

Spring-loaded

f Nye

[~]

(3 Replace Idler, roller link belt, roller MDR and install them.

Install the roller MDR and then install Idlers from the roller MDR toward the edge of the module.
After installation, secure the roller MDR cable by using an ordinary cable tie.

(® -1. Attach link belt on all rollers.

Refer to the figure below for attachment groove position of link belt.

- PJ256 (2PJ256)
PJ246 (2PJ246)

® Linking of a roller MDR a
® Linking between Idlers

|

nd Idler . - .

Use 2 grooves from the left edge | ‘ Leave 1 groove and then use 2 grooves

>~ Roller MDR attachment procedure
7

]
o

4]
'@@%

(3 -2. Assemble Idlers one by one in the order of "shaft opposite from the VG roller" — "VG pulley side shaft".

While pressing the
D-cut surface of the
shaft against the
plate, drop the shaft
into the groove as
shown.

O
o

X
o

@) Install the hold cover

-23-
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8. Specifications

| Product Specifications |

W F-RAT-U225 unit specifications

M CB-016[16 / CBR-306F[]

#[J=N (NPN in/out or P (PNP in/out)

. Roller MDR : ¢48.6mm Power voltage DC24V*10%
Roller diameter .
Idler : ¢ 38mm Rated voltage DC24V
Size (W) Roller transfer direction 395mm, 495mm, 595mm, 695mm, 795mm Static current 0.03A
iz
(L) Carrier Wheel transfer dir. | 595mm, 895mm Starting current 4.0A

Mechanism height

125mm ¥ Excluding protrusion

Pwr connector (CN1)

Transfer speed

17m/min, 60m/min

Wire dia.

0.50~1.5mm (AWG:20~14) Note)

Cntrl connector (CN2)

0.08~0.5mni (AWG:28~20) Note)

Diameter | ¢38mm Motor rotation from drive input 15msec or below
Carrier Wheel Width 17mm Protection function Mis-wiring protection / Integral 6.3A fuse
Material Urethane Temperature protection 95°C for circuit board, 105°C for motor

Lifting stroke

7mm (Level difference between the top surface
of Carrier Wheel and carrier cover is 4.9mm)

Current limit

4A

Ambient temperature

0~40°C (No freezing)

Drive power 24VDC Ambient humidity 90%RH or below (No condensation)
Operating temperature 0 ~ 40°C (No freezing) Atmosphere No corrosive gas
Operating humidity 90%RH or below (No condensation) Vibration 0.5G or below
Atmosphere No corrosive gas Installed location Indoor
Vibration 0.5G or below Note) Conforming wire to the included connector
Installed location Indoor pcB | Power conrctor 734-162 (WAGO) (MAX:10A)
Tilt of the mounting surface 5/1000 or below side | control connector 733-365 (WAGO) (MAX: 4A)
Carrier Wheel | Current consumption | 15mA or below Wiring Power conn. (CN1) 734-102 (WAGO) (MAX:10A)
g:g:g?rssri‘d%/ Maximum inrush current: 100mA side | Control conn. (CN2) 733-105 (WAGO) (MAX: 4A)
Roller transfer | Output Applied voltage: 30V or less (between output and 0V)
side Residual voltage: 2V or less (100mA inrush current)
sensor SN*R
Output motion ON when detecting the position
Cable Outer dia.»3mm  0.15mmi 3 wires
M Product Weight
Size Weight Size Weight
Size 6040 32kg Size 9040 52kg
Size 6050 38kg Size 9050 58kg
Size 6060 45kg Size 9060 65kg
Size 6070 52kg Size 9070 74kg
Size 6080 60kg Size 9080 82kg
| Transfer Load |
M Load Size and Weight
Size Min. size  ~ Max. size Max. Load Weight Size Min. size  ~ Max. size Max. Load Weight
Size 6040 L225XW225mm ~ L500 X W325mm Size 9040 L225XW225mm ~ L800XW325mm
Size 6050 L225XW225mm ~ L500 X W400mm Size 9050 L225XW225mm ~ L800 X W400mm
Size 6060 1225 X W225mm ~ L500 X W500mm 50kg Size 9060 L225XW225mm ~ L800 X W500mm 50kg
Size 6070 L225XW225mm ~ L500 X W600mm Size 9070 L225XW225mm ~ L800 X W600mm
Size 6080 L225XW225mm ~ L500 X W700mm Size 9080 L225XW225mm ~ L800 X W700mm

3% Size and mass are approximate, as they vary by the load condition.
3% Certain type of load may not be transfered correctly depending on the bottom shape.

| Transfer Throughput |

% The curves shown are based
on the company's
measurement for reference
only, not warranted values.

% Slug release data is based on

the total control by using id

LinX for controlling the

conveyors before and after

F-RAT.

Stopping distance of a load

and throughput varies by

load size, material, bottom
condition, operating
temperature and transfer
speed.

Diversion rate [%]

6000 ' 1 1 I ' 1
f F-RAT-U225 Transfer speed 60m/min  Size 6050 type
; ; ; Boundary sensor used
5000 -------- KT pro ! | Load condition : Carton box W350xL405mm  30kg ]
: ' | Branching condition assumes that a load is held in each zone of
_ ; ; .| the inbound C/V
3 4000 |- SN A s RECAE R LR et SOTEEP LR P
< : : : ! : : : : !
P | : : | | : | :
A ‘ ‘ : ! ‘ ‘ ‘ ‘ !
@ ‘ H i H i ‘ H i H
M ' ' ' ' ' ' | '
& ' ' ' ' ' ' ' '
3000 feeee oo oo e ——— fomeeomeeens oo fomeeaeeas e
3 ' ' I ' ' ' | '
=3 | i H 1 1 i H
D ' I ' ' ' i
g ‘ ‘ ‘ ‘ ‘ ;
o ' H 1 1 H \
I i
—&A— Slug release
1000 [---mmmon —@— Singulated release | RRRERE (AR P AT P
0 : . . . . : . . .
0 10 20 30 40 50 60 70 80 90 100
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Replacement Parts

Part Name Part Number
Carrier Wheel F-RAT-UCP1
2PJ246 (Idler ¢ Idler)
Roller link belt [ r oo s o ooooooSooooooooooooooo
2PJ256 (MDR < Idler)
Roller MDR SIZE 601 | PM486FE-(60 or 17)-529-D-024-JW-C150-VG-OS Short attaching shaft
ofler SIZE 90L1(] | PM486FE-(60 or 17)-829-D-024-JW-C150-VG-OS Short attaching shaft
Idl SIZE 60 ][] | ARI-38-532-HX-OS V-ribbed pulley Short attaching shaft
er
SIZE 90 ][] | ARI-38-832-HX-OS V-ribbed pulley Short attaching shaft
CB-016[16 (For Carrier Wheel MDR + For Roller MDR) 3
. CB-016[16-CP2 (For Carrier Wheel MDR) + [ Specify N= NPN or P = PNP
Drivercard | ¥ EeReme AR AR AR ! according to the input/output type
CBR-306F[] (Lifting) }

Optional Item List

(Extention cable, etc.) ‘

@ Mounting stay (mm)
Size L X
Size 6040 / Size 9040 50 400
Size 6050 / Size 9050 150 500
Size 6060 / Size 9060 250 600
Size 6070 / Size 9070 350 700
Size 6080 / Size 9080 450 800
X (Internal dim. of frame) 35
175 L 2-09 2-M8 21.3

Bolt with a hex. hole for M8
Using spring washer

Bolt with a hex. hole for M8
Using flat washer and
spring washer

48
19.8

»¢ Please inquire us for other X dimensions (frame inside dimension).

>k M8 bolt / flat washer / spring washer included.

@ Extension cable (Male side) (Female side)
Model Cable specification
ACE-CBM-B0600 9P ext. cable length  600mm —
ACE-CBM-B0850 | 9P ext. cable length 850mm | ! w
ACE-CBM-B1200 9P ext. cable length 1200mm 50
60 £5
37
L

@ Driver card attaching plate (F-RAT-S1-DB)

% Up to 3 cards can be mounted.

53 2-¢6.5
30 180
20 70 55
T
| 777:,:7::::,‘,177’
o @ o
I T N g
- O g—————————=1 0O
©
o
N
_— .-
- O g o
— e Driver card attachment position
o] (o] (o] (o]
29.3 122 28.7
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9. When Questioning a Failure

When questioning a failure, check the items shown below before contacting us or requesting a repair.

Symptom

Check the Following

Perform the Following

Refer to

F-RAT-U225 does
not operate

Is PWR LED (green) of each driver
card turned on?

Supply 24VDC.

Connector
wiring

Is ERR LED (red) of each driver card
blinking or lit, indicating error output?

Eliminate error cause and cancel the
error setting.

 Error detail/
cancel method

* CB-016[16 User manual

Is each connector correctly connected?

Check the wiring and rewire correctly.

Connection

Is the wiring correct? Wiring
Does each driver card type * (NPN/ Match each driver card type (NPN input/

PNP input/output) and input/output output / PNP input/output) and input/ B

signal (NPN input/output /PNP input/ | output signal (NPN input/output / PNP | Wiring

output) of PLC, etc. match?

input/output) of PLC, etc.

Is the input voltage common to the
supplied power voltage?

Make the input voltage common to the
supplied power voltage.

CB-016[16 User manual

Lifting unit does not
operate, or the motion
is abnormal.

M3 : Is the lifting driver card set with

M3 : Set the lifting driver card with

Driver card
SW1#5 to OFF and SW5 to "3"? SW1#5 to OFF and SW5 to "3". setting
Is the control set with Carrier Wheel Set the control to turn ON the Carrier
transfer side sensor (SN « S)to be ON | Wheel transfer side sensor (SN « S)
when the Carrier Wheel is up ? when Carrier Wheel is up.
Control
Is the control set with roller transfer Set the control to turn ON the roller
side sensor (SN + R) to be ON when | transfer side sensor (SN  R) when the
the roller is up? roller is up.
M3 : Isn't the RUN signal to the lifting | M9 - Set the RUN signal to the lifting
driver card kept entered? driver card to OFF when the lifted Control

position is detected.

M3 : Is the lifting driver card ERR LED
(red ) blinking or lit with error output?

Eliminate the error cause and
cancel the error.

Error detail/
cancel method

Incoming load is
disturbed or is not
transferred.

Is the Carrier Wheel lifted when it is
expected to move the load, and the
roller is lifted when it is expected to
move the load?

Make the Carrier Wheel or roller that
matches the move-in direction to be
lifted up.

Is Carrier Wheel MDR (M1) driven when

it is expected to move-in the load, and | Keep the motion of Carrier Wheel Control
roller MDR (M2) is driven when it is MDR (M1) orroller MDR (M2) that
expected to move-in the load? matches the move-in operation until
Is the MDR kept driven until the the end.
move-in is completed?
Isn't the lifting MDR (M3) starting Make sure the lifting MDR (M3) not to
during move-in operation? start until the end of move-in
operation.

[ Sizle 6060 /6070 / 6080 / 9060 / 9070 / 9080 ] [ Sizle 6060 /6070 / 6080 / 9060 / 9070 / 9080 ]

only only
When moving in by Carrier Wheel, is Set th o1 direction of M1 and M4 Driver card
the rotation direction (SW1#3) of M1 et the rotation direction of M1 an setting

and M4 driver card different?
Is the speed setting of M1 and M4
driver card made the same?

different.
Set the speed the same.
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Is the roller up when moving out by
roller, and is Carrier Wheel up when
moving out by Carrier Wheel?

Make the roller or Carrier Wheel lifted
up for matching the moving out
direction.

Is roller MDR (M2) driven for moving
out by roller, or is Carrier Wheel MDR

Keep moving the roller MDR (M2) or

(M1) driven for moving out by Carrier | Carrier Wheel MDR (M1) until Control
Wheel? completing the moving out operation.
. ) Is MDR kept driven until completing
Incoming load is the moving out operation?
disturbed or is not '
transferred. s
Isn't lifting MDR moving during moving Make su‘re notto §tart lifting N_IDR
. (M3) until completing the moving out
out operation? )
operation.
[ Size 60606070, 6080 / 9060/ 9070 9080 ] [ Size 6060 /6070, 6080 /9060 / 9070 9080 ]
only only
When moving out by Carrier Wheel,
is the rotation direction (SW1#3) Set the rotation direction of M1 and M4 | Driver card
different between M1 and M4 driver different. setting
cards? Set the same speed.
Is the speed setting of M1 and M4
driver cards same?
Is the switch operated on M1: Carrier . . .
. Operate the switch of M1 : for Carrier
Wheel driver card for speed change of )
. . . Wheel speed change, and M2 : for .
Carrier Wheel, and M2: roller driver card Driver card
roller speed change. .
for roller speed change? setting
. . ) . If the switch of M3 : for lifting is
Isn't the S’?W'tCh of M3 - for lifting operated, return the setting as before.
- Speed cannot be operated?
changed - ,
[ s|z|e 6060 /6070 / 6080 / 9060 / 9070 / 9080 J { Slzle 6060 /6070 / 6080 / 9060 / 9070 / 9080 ]
only only
+ Speed setting is ] )
abnormal Are the switches of both M1and M4 Operate both switches of M1 and M4 Dr|\{er card
driver cards operated for Carrier Wheel setting

speed change?

and use the same setting.

When external voltage is used for
Carrier Wheel speed change, is 0V of
external power common to the driver
card?

Make OV common to the driver card
and external.

CB-016[16 User manual

Transfer direction
(Carrier Wheel/roller)
does not match.

Is the rotation direction setting of M1:
for Carrier Wheel and M2: for roller
matches the transfer and branching
direction?

Match the transfer/branching direction
and rotation direction of Carrier Wheel
(M1) and roller (M2)

Driver card
setting

Only some Carrier
Wheels rotate.

Is correct tension applied to the Carrier
Wheel so that it does not rotate by
hand while lightly pressing.

Adjust the tension of Carrier Wheel.

Carrier Wheel belt
tension adjustment
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Appendix 1. CBR-306F[] Detail

CBR-306F is a driver card for up/down motion.

MDR is driven by RUN s

automatically stopped after counting

predetermined motor pul

Time Chart

ignal input, but is

Ses.

& Caution

Keep SW1-5 to be OFF.
It cannot operate by external input signal, or may
cause a failure if SW1-5 is set to ON.

® Normal up/down motion

motor pulses

RUN signal input to CBR-306F ;):F I_I
Lifting MDR SRTZNP 1
® Abnormal up/down motion
RUN signal input to CBR-306F S:F | |_| |
Lifting MDR :TL;NP Counting the specified Counting the specified l |

motor pulses

¢
i€

;: 1s or 0.5s

M List of Functions

[wiring]
@cn2 NPN signal input (FNJ type i PNP signal input (FP) type
« _— :
CBR-306FL] | £2 » _ CN2 i CN2
M3:Lifting MDR & SuPs MODULE i
ITOH S EEHICJCZ?E ““(ﬁD"’ %) Motor pulse signal output 73 Motor pulse signal output
ZBWs |, = Error signal output X < | Error signal output
DENKI $ 3 5iGces Lo o] o]
E—’/ﬂ cwicew [ }——"— cwiccw
:I]‘_: RUN/STOP :u‘_: < RUN/STOP
GCNT1 L] o L] ov
- 24VDC - 24VDC
CN1 CN1
Not used DSw1 ®SW5 — —
®PWR LED @ERR LED @)STATUS LED % CN2#3(N.A) is not used. % CN2#3(N.A) is not used
Description ON OFF Default Remarks
Auto/manual recovery selection with thermal, . X
1 ’ low l\J/oltage,Vindyuc(-:‘d V(I)nagz error Manual rec. Auto rec. ON | Ref. Error detail, cancellation
@ SW1 2 Stop holding time 0.5sec 1sec OFF | Ref. Time chart e Refer to abnormal lifting operation
(DIP switch) 3 Rotation direction selection (Ref. rotation dir. change) OFF (Normally set to OFF)
4 Alarm (error) signal output selection Normal time output| Error time output OFF | Ref. Error signal output
Keep SW1-5 to be OFF.
. ) . It cannot operate by external
5 Forcible RUN RUN Module selection| oFf | /f\Caution input Signal. or may causs a
failure if SW1-5 is set to ON.
Color Indication Remarks
PWR LED Green | Indicates powered condition . .
©) Ref. Error detail, canceling method
ERR LED Red Indicates error type
orange Indicates number of error occurrence form
STATUS LED 98 | thermister reaction, motor stall or under voltage | Refer to CB-016 User Manual
No. Description Remarks
5 Motor pulse output Motor pulse signal output (2pulses/1 rev. of internal motor)
@ CN2 4 Error signal output Ref. Error signal output
(Control) 3 — (Not used)
2 MDR rotation direction change Ref. Rotation direction change
1 MDR start/stop ON : RUN/ OFF : STOP (Approx 3mA current flows)
3 CN1 2 | ov
(Power) 1 | 24vDC
0 Not operating
1 F-RAT-S series,”Pop-up Diverter Make sure to select a correct number
©sws & Caution for installed product
(Module selection) | 2| F-RATT225 I product
3 F-RAT-U225
* Product may be in unexpected behavior in case of incorrect setting.
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M Forcible RUN

ON
« Lifting MDR starts by turning SW1#5 OFF —l I—I I—
DIP-SW SW1-5 to ON, without RUN ' : .
external signal to CN2-1 / CN2-2. Lifting MDR STOP _I_l_lm—

motor pulse

& Caution

extremely short.

SW1-5 must be set to OFF when the roller transfer side sensor (SN-R)
is ON, in case of F-RAT-U225.
That may cause F-RAT-U225 breakage or make the operation life

(@ Lifting MDR starts by turning DIP-SW SW1-5 to ON after injecting main power.

(2 Lifting MDR stops by turning OFF.

H Rotation Direction Change

* MDR rotation can be changed by external switch.

»*MDR rotation in the right turn direction is defined as CW when
viewed from the cable side, and left turn as CCW.

#* 0V must be common to the power supply.

#¢CN2#2 carries approx. 3mA current.

M Error Signal Output

SW1#5 (DIP-SW)

%o

#5

50888
Boood @

SW1#3

cw/ccw

connected

N

CCw

\

OFF

*¢Normally use
OFF condition

cw/ccw

CwW X
X

+ SW1#4 can change setting of normal-time signal output or error-time signal output.

+ CN2#4 delivers error signal output.

»*Power ON/OFF operation generates error signal. Make the control to ignore error
signal from the driver card for 0.5sec at power ON, and 2sec at power OFF.

% Use a protection resistor to suppress current to 25mA or below.
Use of higher current damages the transistor in the driver card.
* Protection resistor 100Q is furnished in the driver card.

B Error Detail, Cancellation Method

+ Error can be checked by PWR LED(green), ERR LED(red),

SWi1#4

OFF

ON

Error-time signal output

Normal-time signal output

Normal time open

Transistor in the
driver card is ON
during error

Error time open

Transistor in the
driver card is OFF
during error.

LED Indication

and CN2#4 signal. ‘ N
% Error signal cancellation by CN2#1 ON — OFF — ON D 7|;|7 ;I;Ii -
immediately starts MDR. [
%At low power voltage (8.5V or below), the motion same as power Steady ON | Blinking Blinking OFF
shut down or unexpected motion may occur. (1H2) (6H2)
PWR LED (green)| CN2#4 (Error signal) ] ]
ERRLED (ed) | SW1#4OFF| SW1#4ON MDR Error Cause Error Signal Cancellation MDR Restart
] Open Output - (Normal operation) —
|
o No powel
™ Open Open Stop power Supply 24V DC —
tl Output Open Stop | Driver card failed Shut off the power and replace the driver card —
]
1 min after reaching recovery temp, error signal cancellation and immediate start
Thermal protection has Auto rec After reaching recovery temp, CN2 # 1 ON—OFF—ON to cancel error and start
been activated by seting | After reaching recovery temp, CN2 #2 Start by CN2# 1 ON—OFF—ON
temperature rise of ON— OFF—ON or OFF—ON—OFF Start within 1 min.
- Output Open StoP | driver card or MDR
Manual | After reaching recovery temp, CN2 # 1 ON—OFF—ON to cancel error and start
- (Thermal error) recovery | After reaching recovery temp, CN2 #2
setting | \" . OFFON or OFF—ON—OFF Start by CN2# 1 ON—OFF—ON
MDR t
has bggzzzi)(a):ated Shut off the power and connect the connector -
(| 4sec elapsed with locked | CN2# 1 ON—OFF—ON to cancel error and start
| Output Open Stop | MDR
’:l’ (Lock error) CN2 #2 ON—OFF—ON or OFF—ON—OFF Start by CN2 #1 ON—OFF—ON
Auto rec . .
. Secure power voltage 18V or higher Immediate start
(| Power voltage is 15V or setting P 9 9
N Output Open Stop | below Manual | Secure power voltage 18V or higher, CN2 # 1 ON—OFF—ON to cancel error and start
B — recovel i
= (Low voltage error) settingry Secure power voltage 18V or higher, Start by CN2# 1 ON—OFF—ON
CN2# 2 ON—OFF—ON or OFF-»ON—OFF

Error can be canceled by power OFF (2sec or longer)
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Appendix2. Maintenance

® \When starting and ending daily operation, perform maintenance inspection by referring to the following.

® To avoid accident or damage during operation, perform safety check and procedure.

® Safety check procedure before starting maintenance inspection operation

Vs

(a)
(b)
(c)

& Warning

-

® To avoid interference by power circuit or signal, shut off power to all connected devices.

After turning off the power switch, leave for 3min or longer to discharge the DC power supply.
To prevent unrelated personnel from supplying power, post a warning indication.

When inspecting during operation for noise or abnormal rotation, use caution for finger being
caught by rollers and other moving part. In preparation for immediate stopping of the

equipment apply sufficient safety measures.

® Always use protective means such as gloves.
Operations without using protective means may lead to cutting by a metal part and other injury.

® Confirmation after maintenance inspection
* After completing maintenance inspection operation, check the following before a trial operation.
(a) Whether the roller link belts are attached in the correct groove position.
(b) Once-removed covers are securely installed.
(c) No components have been forgotten for assembly.

Inspection Locations

Inspection Iltems

Action Contents

+ Mounting points of F-RAT
* Mounting stay (Optional)

» Loose screws

« Tighten the screw

* Driver card

» Loose screws at mounting points

« Abnormal temp rise, damage

+ Tighten the screw

« Stop and report to the distributor

» Abnormal sound

. |dler - Rotation failure
+ Appearance defect by damage
+ Abnormal sound
+ Speed degradation from setting
* Roller MDR

+ Appearance abnormality, dent
« Abnormal temperature rise

* Repair, replacement

 Carrier Wheel

+ Surface crack, lost material
 Surface wear

+ Appearance abnormality, dent
« Abnormal sound, poor rotation

+ Repair, replacement

* Roller link belt

» Crack on belt surface
« Wear on belt surface

- Damage on belt side(degradation)

+ Repair, replacement

« Other

+ Current leak from the equipment

« Component deformation, damage

+ Equipment grounding

+ Stop and report to distributor
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Appendix 3. Remaining Risks List/ MAP

M List of Remaining Risks

) Qualification . .| Danger T Implemented Manual
No.| Stage Operation for operation Position on unit level Remaining risk factor Presumed measures measures pages
) Uncrate/ Product . . . Explained in
1 | Preparation | " metal part Caution | Injury by product metal part Wear protection: gloves, etc. the manual P10
No specific Heavy item transfer by a 2 or more operators hold Explained i
2 | Preparation | Transfer ositE)n Caution | single operator may cause product by both hands while tth aine Iln P10
P injury or damage on product supporting the bottom. ¢ manua
" During stand-alone trial Cut off the control to avoid f ;
g Explained in
3 | Operation | Trial opr. No §pe01flc Caution | operation, unexpected load motion of other parts " p P18
position - X . e manual
transfer causes injury before starting the unit.
Between moving Operator's fingers/hand are ’ !Enclose the area with ’ Aﬂagh a
All parts and ) caught between the unit and interlocked fe_nce to prevent | warning/caution
4 | Operation | operations Fully reading between moving | Warning moving part, or between operator coming close. label P12
the manual and | part and moving pan’s + Add a cover to the gap in * Explained in
understanding stationary part the unit to eliminate gap. the manual
the content
- Enclose the area with
. All Thg uppefr . Operator rides on the unit zafeert;/t(f;ir:;?ntic:] pr(j;:gt Explained in
5 | Operation | gperations surfase o Caution | 404 slips and falls down pe d : the manual P3
product - Train the operator not to
ride on the equipment
Al No specific Operator s injured by a load Enclose the area with safety Explained in
i i IS Injured by fi to k le off and
6 | Operation ; " Caution ence to keep people off a P12
operations position popped out of the C/V stop object to pop out. the manual
Power-on action by someone | Post a warning sign to PR
) Al Power suppl . Explained in
7 | Maintenance |inspections to driver Cr;p:g Warning | makes the product move prevent unrelated personnel the manual P19, P30
unexpectedly and causes injury | from supplying power.
' All No specific | Operator's finger or hand is | \Work carefully by wearing Explained in
8 |Maintenance |inspections position Warning caught by the product g{g\i‘:'ve items such as the manual P19, P30

B Remaining Risk MAP

| No5 | A\ Caution

N\

N\

;
0 A &0 &0 & &8 D\I:IH

i.
/l:ll:ll:ll:ll:ll:ll:l\

| No.7| /AN Warning |

Single phase
100V/200V

Emergency stop switch

Breaker

T

e

_Lsupply

PE

DC power F __J
| This product
|
1

Remaining risk without specified position on the unit

No.2

& Caution

No.6 | /I\ Caution

No.3

& Caution

No.8

N Warning

http://www.itohdenki.co.jp

Asia/Oceania: Itoh Denki Asia Limited
Phone: +852 2427 2576 Fax: +852 2427 2203

Europe, Middle East, Africa: Itoh Denki Europe SAS
Phone: +33 (0)4 50 03 09 99 Fax: +33 (0)4 50 03 07 60
www.itoh-denki.com

North & South America: Itoh Denki USA, Inc

Phone: +1 570 820 8811 Fax: +1 570 820 8838
www.itohdenki.com

Headquarters: Itoh Denki Co.,Ltd.
Phone: +81 (0)790 47 1225 Fax: +81 (0)790 47 1328

www.itohdenki.co.jp
China: Itoh Denki Shanghai Company Limited
Phone: +86 21 6341 0181 Fax: +86 21 6341 0180

www.itohdenki.com.cn

TECHNOLOGY
TOMORROW ®

Specifications are subject to change without prior notice.

6-00K-1905
-31-



	英文F-RAT-U225-前半1905-1
	英文F-RAT-U225-中半1905-1
	英文F-RAT-U225-後半1905-1


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


