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PART 1.  SAFETY RULESPART 1.  SAFETY RULESPART 1.  SAFETY RULESPART 1.  SAFETY RULES    
 
 
1111----1.  Strict observance rules for working safety1.  Strict observance rules for working safety1.  Strict observance rules for working safety1.  Strict observance rules for working safety    
 

Observe these safety rules to prevent injuries and accidents. 

 
 
1111----1111----1.  General1.  General1.  General1.  General    
 
a) Before starting the operation of the line, carefully read the operator’s manuals of the 

laser cutting machine and other units so that you can operate the line with a thorough 

knowledge of the line and its component units. 

 

b) As soon as lighting has occurred, turn off the shop circuit breaker, and do not operate 

the line. 

 

c) There is the possibility of a fire occurring during the laser cutting of a worksheet. 

Never allow the laser cutting machine to run unattended. 
 
 
1111----1111----2.  Installing2.  Installing2.  Installing2.  Installing    
 
a) Laser cutting is type of thermal cutting and is likely to cause a fire. Install the laser 

cutting machine where fire protection measures are thoroughly implemented. 

 

b) Paint the floor to identify the hazardous area inside and around the line. 

 

c) Fence the hazardous area to discourage careless entries into the area. 

 

d) Use an independent power supply to ensure the line’s error-free operation and to 

isolate the line from other electric noise-producing machines such as a welder. 

 

e) Do not modify any equipment or electrical circuits of the line. Doing so will not only 

cause malfunctions, but also can be dangerous. 

 
 



A-2 

 
1111----1111----3.  Operating3.  Operating3.  Operating3.  Operating    
 
a) Have a single, trained operator control the entire operation of the line. Be sure to 

coordinate each other’s work if two or more operators are involved. 

 

b) Check that safety guards and covers are all installed in place. 

 

c) Before stating the operation of the line, clear the hazardous area of personnel and 

obstacles. 

 

d) Operate the line ready to immediately cope with a fire resulting from laser cutting. 

 

e) Do not enter the hazardous area except when handling worksheets, removing scrap, or 

clearing an alarm. 

 

f) Never open the transformer cabinet and electrical control cabinet when the power is 

turned on. High voltage is present in these cabinets. 
 
 
1111----1111----4.  Working in hazardous area4.  Working in hazardous area4.  Working in hazardous area4.  Working in hazardous area    
 
a) Tasks to be performed in the hazardous area include handling worksheets, removing 

scraps or parts, and clearing alarms. Observe the following precautions to ensure 

safety when performing such tasks: 

! Before entering the hazardous area, be sure to press the STOP button so that 

the line will not unexpectedly start during work in the hazardous area. Unless the 

STOP button is pressed, the line may come to a temporary stop due to a trouble 

in worksheet handling or processing, but may unexpectedly come into action. 

! Do not clear an alarm or emergency stop condition by guesswork. Do as 

described in the manual. 
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1111----1111----5.  5.  5.  5.  Performing maintenancePerforming maintenancePerforming maintenancePerforming maintenance    

 
a) Do not miss any of the periodic maintenance items described in the manual. 

 

b) Turn off the supply of compressed air and electric power to the line unless they are 

required during the maintenance of the line. 

 

c) If the compressed air and electric power are required during the maintenance of the 

line, press the STOP button to prevent the line from unexpectedly starting. 

 
 
1111----2222.  .  .  .  Functions and operation of emergency stop and stop switchesFunctions and operation of emergency stop and stop switchesFunctions and operation of emergency stop and stop switchesFunctions and operation of emergency stop and stop switches    
The shuttle table is fitted with several stop switches. The stop switches differ in functions. 

Fully understand their functions before using them. 

 
 
1111----2222----1111.  .  .  .  FunctionFunctionFunctionFunction    
 
EMERGENCY STOP buttonEMERGENCY STOP buttonEMERGENCY STOP buttonEMERGENCY STOP button    

Pressed to immediately stop the operation of both the laser cutting machine and the 

shuttle table in an emergency. 

 

STOP buttonSTOP buttonSTOP buttonSTOP button    

Pressed to temporarily stop the automatic or manual operation of the laser cutting 

machine and the shuttle table. 

 
ＯｐｔｉｃａｌＯｐｔｉｃａｌＯｐｔｉｃａｌＯｐｔｉｃａｌ    ＳａｆＳａｆＳａｆＳａｆety Deviceety Deviceety Deviceety Device    

Actuated to temporarily stop the automatic operation (pallet changing operation) of the 

shuttle table. The ongoing operation of the laser cutting machine is not stopped. 
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1111----2222----2.  Operation2.  Operation2.  Operation2.  Operation    
 
a) Press the EMERGENCY STOP button to stop the line when a hazardous condition is 

detected. The STOP button is pressed only to bring the line to a temporary stop. 

When stopping the line to avoid any hazardous condition, be sure to press the 

EMERGENCY STOP button. 

b) Before restarting the line after an emergency or temporarily stop, check that there are 

no operators and obstacles around the line. 

c) The above buttons are mounted on the laser cutting machine control panel, shuttle 

table control panel. 

 
 
1111----3.  DANGER and WARNING plates3.  DANGER and WARNING plates3.  DANGER and WARNING plates3.  DANGER and WARNING plates    
 
Keep the DANGER and WARNING plates well noticeable and never remove them. 

 

Hazard seriousness levelHazard seriousness levelHazard seriousness levelHazard seriousness level    

 
DANGERDANGERDANGERDANGER    Indicates an imminently hazardous situation that, if not avoided, will 

result in death or serious injury. 

WARNINGWARNINGWARNINGWARNING    Indicates a potentially hazardous situation that, if not avoided, could 

result in death or serious injury. 

CAUTIONCAUTIONCAUTIONCAUTION    Indicates a potentially hazardous situation that, if not avoided, may 

result in minor or moderate injury. 
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PART 2.  DESCRIPTIONPART 2.  DESCRIPTIONPART 2.  DESCRIPTIONPART 2.  DESCRIPTION    
 
 
2222----1.  DESCRIPTION1.  DESCRIPTION1.  DESCRIPTION1.  DESCRIPTION    
  The shuttle table is a pallet changer that alternately feeds two pallets with one 

worksheet each to the laser cutting machine. While the laser cutting machine is processing 

a worksheet, setup tasks like unloading parts and loading the next worksheet can be 

performed on the shuttle table. When the shuttle table is not used, the laser cutting 

machine can be operated off-line. The shuttle table and the laser cutting machine come in 

two types each to meet specific worksheet sizes. 

 

2222----2.  SPECIFICATIONS OF SHUTTLE TABLE2.  SPECIFICATIONS OF SHUTTLE TABLE2.  SPECIFICATIONS OF SHUTTLE TABLE2.  SPECIFICATIONS OF SHUTTLE TABLE    
 

Item LST2412FO LST3015FO LST4020FO 

Maximum worksheet 

size(YxX) 

1250 x 2500mm 1525 x 3050mm 2000 x 4000mm 

Minimum worksheet 

size(YxX)   150 x 800mm   

Maximum worksheet 

thickness 25mm  (This is not laser cutting capacity)   

Material   Ferrous and nonferrous   

Number of pallets 
  2   

Maximum loading 

capacity 

620kg /pallet 920kg /pallet 1500kg /pallet 

      840mm (processing height, setup height)   
Pass line 

     850mm (  work set height)   

Off-line operation of 

laser cutting machine   Yes   

Electric power Supplied from laser cutting machine (electric   power capacity addition 

and compressed air         and compressed air supply installation are not  required) 

       

Laser cutting machine 

to be used in 

combination 

FO2412 FO3015 FO4020 
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2222----3333    
.  UNIT COMBINATION AND SPECIFICATIONS.  UNIT COMBINATION AND SPECIFICATIONS.  UNIT COMBINATION AND SPECIFICATIONS.  UNIT COMBINATION AND SPECIFICATIONS    
   

Unit Description Specification 

Up-and-down 

frame 

Main frame of shuttle table. Raises and 

lowers each pallet to and from pallet 

change height and worksheet setting 

height. 

Drive motor: 2.2kW (3HP) x 2 

Pallet 

(Upper and 

lower) 

Fitted with worksheet locate pins and 

clamps. Used as work table in laser 

cutting machine. 

 

Number of work-clamps: 

3 for LST2412FO 

4 for LST3015FO 

4 for LST4020FO 

Number of locate pins: 

1 for X-axis 

Number of clamps for Y-axis 

Traverser Moves pallet in and out of laser cutting 

machine. Catches each pallet with 

pallet hook and transfers it by drive 

motor. Drive motor is being installed on 

laser cutting machine. 

Operating speed 

High speed: 36.4m/min  

Low speed:  3m/min  

Drive motor: 1.5kW (2HP) 

Pallet stopper Locks the pallet on shuttle table. Air cylinder: 

    32mm bore, 45mm stroke x 2 

Free-motion 

bearing table 

 

Used to load worksheet or to unload 

parts. Free-motion bearing project 

about 10mm at work set position from 

pallet top surface. 

Number of free-motion bearings: 

24 for LST2412FO 

40 for LST3015FO 

50 for LST4020FO 

Drive motor: 1.13kW (1.5HP) 
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PART 3.  CONTROLS 
 
 
3-1.  CONTROL PANEL 
 
The control panel is used to manually operate the units comprising the shuttle table. The 

function of each button is as described below. 

 

 

 
 
 
 
[1] EMERGENCY STOP button[1] EMERGENCY STOP button[1] EMERGENCY STOP button[1] EMERGENCY STOP button    

Pressed to immediately stop the operation of the laser cutting machine and the shuttle 

table in an emergency. This EMERGENCY STOP button has the same function as the 

EMERGENCY STOP button on the CNC control panel of the laser cutting machine. 
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[2] STOP button[2] STOP button[2] STOP button[2] STOP button 
Pressed to temporarily stop the automatic or manual operation of the laser cutting 

machine and the shuttle table. This STOP button has the same function as the STOP 

button on the CNC control panel of the laser cutting machine. LED is turned on at the 

stop condition. 

 
 
[3] PALLET UP button[3] PALLET UP button[3] PALLET UP button[3] PALLET UP button 
Pressed to raise the up-and-down frame of the shuttle table. The up-and-down frame 

rises as long as the button is pressed and stops rising as soon as the button is released. 

When the button is held down, the up-and-down frame stops at the upper end, and the 

lamp of the button is turned on. 

 

The PALLET UP button is enabled under the following conditions: 

! Either or both of the upper and lower pallets are located on the shuttle table and 

locked. 

! Another pallet is located on the laser cutting machine and locked. 

! The free-motion bearing table (option) is positioned at the lower end. 

! The WORK SET READY button is turned off. 

! It is not the emergency stop condition or the stop condition. 

 

WARNINGWARNINGWARNINGWARNING    

! Take care so that the hands, fingers, or any other body part are not caughTake care so that the hands, fingers, or any other body part are not caughTake care so that the hands, fingers, or any other body part are not caughTake care so that the hands, fingers, or any other body part are not caught between t between t between t between 

the upthe upthe upthe up----andandandand----down frame or pallet and cover or any other componentdown frame or pallet and cover or any other componentdown frame or pallet and cover or any other componentdown frame or pallet and cover or any other component....    

 
 
[4] PALLET DOWN button[4] PALLET DOWN button[4] PALLET DOWN button[4] PALLET DOWN button 
Pressed to lower the up-and-down frame of the shuttle table. The up-and-down frame 

lowers as long as the button is pressed and stops lowering as soon as the button is 

released. When the button is held down, the up-and-down frame stops at the lower end, 

and the lamp of the button is turned on. 

 

The PALLET DOWN button is enabled under the same conditions as the PALLET UP 

button. 

 

WARNINGWARNINGWARNINGWARNING    

! Take care so that the Take care so that the Take care so that the Take care so that the hands, fingers, or any other body part are not caught between hands, fingers, or any other body part are not caught between hands, fingers, or any other body part are not caught between hands, fingers, or any other body part are not caught between 

the upthe upthe upthe up----andandandand----down frame or pallet and cover or any other componentdown frame or pallet and cover or any other componentdown frame or pallet and cover or any other componentdown frame or pallet and cover or any other component....    
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[5] PALLET FEED button (from the shuttle table to the laser cutting machine)[5] PALLET FEED button (from the shuttle table to the laser cutting machine)[5] PALLET FEED button (from the shuttle table to the laser cutting machine)[5] PALLET FEED button (from the shuttle table to the laser cutting machine) 
Pressed to move the pallet onto the laser cutting machine. When the button is held down, 

the pallet stops at the forward end, and is automatically locked, and the lamp of the 

button is turned on. 

 

The PALLET FEED button (from the shuttle table to the laser cutting machine) is enabled 

under the following conditions: 

! The laser cutting machine is set in the MANUAL mode. 

! The Z-axis of the laser cutting machine is returned to the origin. 

! The up-and-down frame is set in the pallet change position. 

! The free-motion bearing table (option) is positioned at the lower end. 

! The WORK SET READY button is turned off. 

! The clamps are closed. 

! It is not the emergency stop condition or the stop condition. 

 
WARNINGWARNINGWARNINGWARNING    

! Take care so that the hands, fingers, or any other body part are not caught in a Take care so that the hands, fingers, or any other body part are not caught in a Take care so that the hands, fingers, or any other body part are not caught in a Take care so that the hands, fingers, or any other body part are not caught in a 

moving pallet.moving pallet.moving pallet.moving pallet.    

 
 
[6] PALLET FEED [6] PALLET FEED [6] PALLET FEED [6] PALLET FEED button (from the laser cutting machine to the shuttle table)button (from the laser cutting machine to the shuttle table)button (from the laser cutting machine to the shuttle table)button (from the laser cutting machine to the shuttle table) 
Pressed to move the pallet onto the shuttle table. When the button is held down, the 

pallet stops at the backward end, and is automatically locked, and the lamp of the button 

is turned on. 

 

The PALLET FEED button (from the laser cutting machine to the shuttle table) is enabled 

under the same conditions as the PALLET FEED button (from the shuttle table to the 

laser cutting machine). 

 
WARNINGWARNINGWARNINGWARNING    

! Take care so that the hands, fingers, or any other body pTake care so that the hands, fingers, or any other body pTake care so that the hands, fingers, or any other body pTake care so that the hands, fingers, or any other body part are not caught in a art are not caught in a art are not caught in a art are not caught in a 

moving pallet.moving pallet.moving pallet.moving pallet.    

 
 
[7] PALLET STOPPER button (the shuttle table)[7] PALLET STOPPER button (the shuttle table)[7] PALLET STOPPER button (the shuttle table)[7] PALLET STOPPER button (the shuttle table) 
Pressed to move the pallet stopper forward/backward so that the pallet is 

locked/unlocked on the shuttle table. When the pallet is locked, the lamp of the button is 

turned on. When the button is pressed once again, the pallet is unlocked, and the lamp of 

button is turned off. 
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The PALLET STOPPER button (the shuttle table) is enabled under the following 

conditions: 

! The laser cutting machine is set in the MANUAL mode. 

! The WORK SET READY button is turned off. 

! It is not the emergency stop condition or the stop condition. 

 
 
[8] PALLET STOPPER button (the laser cutting machine)[8] PALLET STOPPER button (the laser cutting machine)[8] PALLET STOPPER button (the laser cutting machine)[8] PALLET STOPPER button (the laser cutting machine) 
Pressed to move the pallet stopper forward/backward so that the pallet is 

locked/unlocked on the laser cutting machine. When the pallet is locked, the lamp of the 

button is turned on. When the button is pressed once again, the pallet is unlocked, and the 

lamp of button is turned off. 

 
The PALLET STOPPER button (the laser cutting machine) is enabled under the same 

conditions as the PALLET STOPPER button (the shuttle table). 

 
 
[9] SAFETY DEVICE READY lamp[9] SAFETY DEVICE READY lamp[9] SAFETY DEVICE READY lamp[9] SAFETY DEVICE READY lamp 
Turned on when the light of the optical safety device is not interrupted (when there is no 

worker in the hazardous area). 

 
 
[10] SAFETY DEVICE RESET button[10] SAFETY DEVICE RESET button[10] SAFETY DEVICE RESET button[10] SAFETY DEVICE RESET button 
Pressed to cancel the stop condition occurred when the light of the optical safety device 

was interrupted, and the SAFETY DEVICE READY lamp is turned on. 

(Even if a worker comes out of the hazardous area, the stop condition occurred when the 

worker went into the hazardous area is not canceled, but is canceled only by pressing the 

button.) 

 
 
[11] WORK SET READY button[11] WORK SET READY button[11] WORK SET READY button[11] WORK SET READY button 
Pressed to inform the laser cutting machine of the completion of preparations (such as 

worksheet loading) on the shuttle table when a pallet change is to be automatically mode.  

 

When a pallet change command is issued from the laser cutting machine with the WORK 

SET READY button pressed and its lamp lighted, the pallet change is made. The 

completion of the pallet change turns off the lamp of the WORK SET READY button. 
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The WORK SET READY button is enabled under the following conditions: 

! Either or both of the upper and lower pallets are located on the shuttle table and 

locked. 

! Another pallet is located on the laser cutting machine and locked. 

! The free-motion bearing table (option) is positioned at the lower end. 

! The clamps are closed. 

! It is not the emergency stop condition or the stop condition. 

 
When the WORK SET READY button is pressed, the up-and-down frame of the shuttle 

table automatically rises or lowers to become ready for a pallet change. 

 

 

[12] SAFETY SHUTTER OPEN button (Option of laser cutting machine)[12] SAFETY SHUTTER OPEN button (Option of laser cutting machine)[12] SAFETY SHUTTER OPEN button (Option of laser cutting machine)[12] SAFETY SHUTTER OPEN button (Option of laser cutting machine) 
Pressed to open the safety shutter between the laser cutting machine and the shuttle 

table. 

 

The SAFETY SHUTTER OPEN button is enabled under the following conditions: 

! The laser cutting machine is set in the MANUAL mode. 

! It is not the emergency stop condition or the stop condition. 

 

 

[13] SAFETY SHUTTER CLOSE button (Option of laser cutting machine)[13] SAFETY SHUTTER CLOSE button (Option of laser cutting machine)[13] SAFETY SHUTTER CLOSE button (Option of laser cutting machine)[13] SAFETY SHUTTER CLOSE button (Option of laser cutting machine) 
Pressed to close the safety shutter between the laser cutting machine and the shuttle 

table. 

 

The SAFETY SHUTTER CLOSE button is enabled under the following conditions: 

! The laser cutting machine is set in the MANUAL mode. 

! Either or both of the upper and lower pallets are located on the shuttle table and 

locked. 

! Another pallet is located on the laser cutting machine and locked. 

! It is not the emergency stop condition or the stop condition. 
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3333----2.  AUXILIARY CONTROL PANEL2.  AUXILIARY CONTROL PANEL2.  AUXILIARY CONTROL PANEL2.  AUXILIARY CONTROL PANEL    
 
This section is the explanation for the customer who had the free-motion bearing table as 

an option. 

The shuttle table has the auxiliary control panel for operating the free-motion bearing 

table installed in addition to the control panel. Although a worker will enter in the 

hazardous area when using the auxiliary control panel, it can be operated regardless of the 

photoelectric sensor. 

The function of each button is as described below. 

 
 
 
 

3 

3 

 
 
 
 
[1] FREE BEAR UP button[1] FREE BEAR UP button[1] FREE BEAR UP button[1] FREE BEAR UP button    

Pressed to raise the free-motion bearing table of the shuttle table. The free-motion 

bearing table rises as long as the button is pressed and stops rising as soon as the button 

is released.  

When the button is held down, the free-motion bearing table stops at the work set 

position that the free-motion bearings project about 10mm (0.4in.) above the skid top 

surface, and the WORK SET POSITION lamp is turned on.  
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The FREE BEAR UP button is enabled under the following conditions: 

! Either the upper or lower pallet is located on the shuttle table and locked 

! The up-and-down frame is positioned at the processing height that the up-and-down 

frame is positioned at the lower end when the upper pallet is on the shuttle table, and 

that the up-and-down frame is positioned at the upper end when the lower pallet is 

on the shuttle table 

! It is not the emergency stop condition or the stop condition. (The stop condition 

occurred when the light of the photoelectric sensor was interrupted is ignored.) 

! SAFETY DEVICE READY lamp is turned off. 

 

WARNINGWARNINGWARNINGWARNING    

! Take care so that the hands, fingers, or any other body part are noTake care so that the hands, fingers, or any other body part are noTake care so that the hands, fingers, or any other body part are noTake care so that the hands, fingers, or any other body part are not caught between t caught between t caught between t caught between 

the freethe freethe freethe free----motion bearing table or pallet and cover or any other componentmotion bearing table or pallet and cover or any other componentmotion bearing table or pallet and cover or any other componentmotion bearing table or pallet and cover or any other component....    

 

 

[2] FREE BEAR DOWN button[2] FREE BEAR DOWN button[2] FREE BEAR DOWN button[2] FREE BEAR DOWN button    

Pressed to lower the free-motion bearing table of the shuttle table. The free-motion 

bearing table lowers as long as the button is pressed and stops rising as soon as the 

button is released.  

When the button is held down, the free-motion bearing table stops at the work set 

position that the free-motion bearings project about 10mm (0.4in.) above the skid top 

surface, and the WORK SET POSITION lamp is turned on.  

And when the button is held down again, the free-motion bearing table stops at the lower 

end, and the lamp of the button is turned on. 

 

The FREE BEAR DOWN button is enabled under the same conditions as the FREE BEAR 

UP button. 

 

WARNINWARNINWARNINWARNINGGGG    

! Take care so that the hands, fingers, or any other body part are not caught between Take care so that the hands, fingers, or any other body part are not caught between Take care so that the hands, fingers, or any other body part are not caught between Take care so that the hands, fingers, or any other body part are not caught between 

the freethe freethe freethe free----motion bearing table or pallet and cover or any other componentmotion bearing table or pallet and cover or any other componentmotion bearing table or pallet and cover or any other componentmotion bearing table or pallet and cover or any other component....    

    

 [3] WORK SET POSITION lamp [3] WORK SET POSITION lamp [3] WORK SET POSITION lamp [3] WORK SET POSITION lamp    

Turned on when the free-motion bearing table stops at the work set position. 
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PART 4.  OPERATION 
 
 
4-1.  OPERATIONAL PRECAUTIONS 
 
! When a skeleton, for example, bows upward due to the thermal strain caused by the 

laser cutting operation, depending on the worksheet thickness, it may interfere with the 

laser head. If the line is to be operated, use such a program that ensures stable laser 

cutting. 

! When a skid is exhausted, cut and exchange a new skid. (Refer to “Drawings of skid” on 

page E-1.) 

! Parts and scraps may drop in the laser cutting machine, in the pallet travel path from 

the laser cutting machine to the shuttle table, and on the fixed table or free-motion 

bearing table (option). Before starting the operation of the line, check these areas for 

dropped parts and scrap, and remove them if necessary. 

! The accuracy of laser cutting from the edge of sketch blanks cannot be guaranteed. 

! Unless jointed, parts, about 200 by 200 mm (7.9 by 7.9 in.) or less in size, may drop or 

tilt during a laser cutting operation or pallet change, and larger parts may develop the 

same phenomena. Joint such parts if necessary. 

 

 

4-2.  STARTING LINE 
 

The shuttle table is supplied with both electric power and compressed air from the laser 

cutting machine and is also controlled from the laser cutting machine. 

Startup of the laser cutting machine completes that of the entire line, including the shuttle 

table. 

The shuttle table is interlocked with the laser cutting machine in a variety of conditions. 

Operate the shuttle table after the zero-return of the laser cutting machine. 

 

 

4-3.  MAKING AUTOMATIC PALLET CHANGE 
 

When the lamp of the WORK SET READY button on the control panel is lighted, a pallet 

change is made by a program during automatic operation or an M707 command in the MDI 

mode. (For commanding M707 in the MDI mode, refer to “Commanding M codes in MDI 

mode” on page D-8.) 
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4444----3333----1.  Pallet change operation1.  Pallet change operation1.  Pallet change operation1.  Pallet change operation    
 

The pallet change is made as described below. 

1) The safety shutter (option) is opened. 

2) The pallet stopper of the laser cutting machine is released. 

3) The traverser is moved backward to convey the pallet on the laser cutting machine to 

the shuttle table. 

4) The pallet conveyed to the shuttle table is locked on the shuttle table. 

5) The up-and-down frame is raised/lowered to the upper/lower end. 

6) The pallet stopper of the shuttle table is released to unlock another pallet on the shuttle 

table. 

7) The traverser is moved forward to convey another pallet on the shuttle table to the 

laser cutting machine. 

8)  The pallet conveyed to the laser cutting machine is locked on the laser cutting 

machine. 

9) The safety shutter (option) is closed. 

10) This completes the pallet change. 

 

The line goes to laser cutting if operating automatically. The up-and-down frame of the 

shuttle table is raised/lowered to the setup height. 

 

 

4444----3333----2.  Interrupting and resuming automatic pallet change2.  Interrupting and resuming automatic pallet change2.  Interrupting and resuming automatic pallet change2.  Interrupting and resuming automatic pallet change    
 

When the STOP button is pressed during a pallet change, the pallet change operation is 

stopped. 

To resume the pallet change, press the ALARM RESET button on the CNC control panel of 

the laser cutting machine to clear the stop condition. Then, press the START button on the 

CNC control panel of the laser cutting machine. 

When the light of the optical safety device is interrupted during a pallet change, the pallet 

change operation is stopped. (The lamp of the WORK SET READY button goes out.) 

To resume the pallet change, press the SAFETY DEVICE RESET button on the control 

panel of the shuttle table to clear the stop condition. Then, press the WORK SET READY 

button to turn on its lamp, and press the START button on the CNC control panel of the 

laser cutting machine. 
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4444----4. 4. 4. 4.  SHIFTING PALLET SHIFTING PALLET SHIFTING PALLET SHIFTING PALLET    
 

 

4444----4444----1.  From shuttle table to laser cutting machine1.  From shuttle table to laser cutting machine1.  From shuttle table to laser cutting machine1.  From shuttle table to laser cutting machine    
 

WARNINGWARNINGWARNINGWARNING    

! Before entering the shuttle table for cleaning or other purpose, be sure to press the Before entering the shuttle table for cleaning or other purpose, be sure to press the Before entering the shuttle table for cleaning or other purpose, be sure to press the Before entering the shuttle table for cleaning or other purpose, be sure to press the 

STOP button on the control panel.STOP button on the control panel.STOP button on the control panel.STOP button on the control panel.    

 

When cleaning the fixed table or the free-motion bearing table (option) of the shuttle table, 

the pallet on the laser cutting machine can be automatically moved to the shifting position. 

 

M788: Shifts a pallet on the laser cutting machine to the shifting position. 

 

Shift the pallet on the laser cutting machine to the shifting position as described below. 

(It is operated in the MANUAL mode except of commanding M code in the MDI mode.) 

1) Move the laser cutting machine to the pallet change position (return the Z-axis to the 

origin). 

2) Turn on the lamp of the WORK SET READY button on the control panel of the shuttle 

table. 

3) Release the pallet stopper of the laser cutting machine to unlock the pallet on the laser 

cutting machine.  

4) Command M788 in the MDI mode. (For commanding M788 in the MDI mode, refer to 

“Commanding M codes in MDI mode” on page D-8.) Then, the pallet on the laser cutting 

machine moves in the direction of –X, and stops in the shifting position. 

5) Raise/Lower the up-and-down frame to the processing height of the pallet on the 

shuttle table. 

6) Release the pallet stopper of the shuttle table to unlock the pallet on the shuttle table. 

7) Move the pallet on the shuttle table by hand toward the laser cutting machine. 

 

Return the pallets back to the position before shifting as described below. 

(It is operated in the MANUAL mode except of commanding M code in the MDI mode.) 

1) Return the pallet moved by hand, by hand toward the shuttle table. (Return the pallet 

about 5mm in the direction of –X, after the pallet hits at the stopper of the shuttle 

table.) 

2) Move the pallet stopper of the shuttle table forward to lock the pallet on the shuttle 

table. 

3) Turn on the lamp of the WORK SET READY button on the control panel of the shuttle 

table. 
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4) Command M789 in the MDI mode. (For commanding M789 in the MDI mode, refer to 

“Commanding M codes in MDI mode” on page D-8.) Then, the pallet on the laser cutting 

machine moves in the direction of +X, and stops in the original position. 

5) Move the pallet stopper of the laser cutting machine forward to lock the pallet on the 

laser cutting machine. 

 

M789: Returns a pallet back to the original position from the shifting position. 

 

 

4444----4444----2.  From laser cutting machine to shuttle table2.  From laser cutting machine to shuttle table2.  From laser cutting machine to shuttle table2.  From laser cutting machine to shuttle table    
 

WARNINGWARNINGWARNINGWARNING    

! Before entering the shuttle table for cleaning or other purpose, be sure to press the Before entering the shuttle table for cleaning or other purpose, be sure to press the Before entering the shuttle table for cleaning or other purpose, be sure to press the Before entering the shuttle table for cleaning or other purpose, be sure to press the 

STOP button on the control paSTOP button on the control paSTOP button on the control paSTOP button on the control panel.nel.nel.nel.    

 

Shift the pallet on the laser cutting machine to the shuttle table as described below. 

(It is operated in the MANUAL mode.) 

1) Move the laser cutting machine to the pallet change position (return the Z-axis to the 

origin). 

2) Raise/Lower the up-and-down frame to the processing height of the pallet on the 

shuttle table. 

3) Press the PALLET FEED button (from the laser cutting machine to the shuttle table) to 

move the pallet on the laser cutting machine to the shuttle table. 

 
To return the pallet moved to the shuttle table back to the laser cutting machine, press the 

PALLET FEED button (from the shuttle table to the laser cutting machine). 

 

 

4444----4444----3.  Interrupting and resuming pallet shift3.  Interrupting and resuming pallet shift3.  Interrupting and resuming pallet shift3.  Interrupting and resuming pallet shift    
 

When the STOP button is pressed during a pallet shift, the pallet shift operation is stopped. 

To resume the pallet shift, press the ALARM RESET button on the CNC control panel of 

the laser cutting machine to clear the stop condition. Then, press the START button on the 

CNC control panel of the laser cutting machine. 

When the light of the photoelectric sensor is interrupted during a pallet shift, the pallet shift 

operation is stopped. (The lamp of the WORK SET READY button goes out.) 

To resume the pallet shift, press the SAFETY DEVICE RESET button on the control panel 

of the shuttle table to clear the stop condition. Then, press the WORK SET READY button 

to turn on its lamp, and press the START button on the CNC control panel of the laser 

cutting machine. 
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4444----5.  SETTING WORKSHEET ON PALLET5.  SETTING WORKSHEET ON PALLET5.  SETTING WORKSHEET ON PALLET5.  SETTING WORKSHEET ON PALLET    
 

 

4444----5555----1.  Setting worksheet on pallet   ( 1 1.  Setting worksheet on pallet   ( 1 1.  Setting worksheet on pallet   ( 1 1.  Setting worksheet on pallet   ( 1 ))))    

 
Set a worksheet on the pallet on the shuttle table as described below. 

 

1) Raise/Lower the up-and-down frame to the processing height of the pallet on the 

shuttle table. (The up-and-down frame is normally positioned at the processing height 

of the pallet on the shuttle table after the pallet change.) 

2) Open the clamps.  

3) Place the worksheet on the pallet. 

4) Raise the worksheet locate pins. 

5) Push the worksheet against the X-axis and Y-axis locate pins. 

6) Clamp the worksheet.  

7) Turn down the worksheet locate pins to the original position. 

 

NOTICENOTICENOTICENOTICE    

! If the worksheet locate pins are left raised, they may interfere with and damage the If the worksheet locate pins are left raised, they may interfere with and damage the If the worksheet locate pins are left raised, they may interfere with and damage the If the worksheet locate pins are left raised, they may interfere with and damage the 

laser head during the laser cutting of the worksheet. When the worksheet is manually laser head during the laser cutting of the worksheet. When the worksheet is manually laser head during the laser cutting of the worksheet. When the worksheet is manually laser head during the laser cutting of the worksheet. When the worksheet is manually 

clamped, be sure to tighten the unused clamps as well.clamped, be sure to tighten the unused clamps as well.clamped, be sure to tighten the unused clamps as well.clamped, be sure to tighten the unused clamps as well.    

 

 

4444----5555----2.  Setting worksheet on pallet  ( 2 )2.  Setting worksheet on pallet  ( 2 )2.  Setting worksheet on pallet  ( 2 )2.  Setting worksheet on pallet  ( 2 )    
 
When the free-motion bearing table is attached, set a worksheet on the pallet on the shuttle 

table as described below. 

 

1) Raise/Lower the up-and-down frame to the processing height of the pallet on the 

shuttle table. (The up-and-down frame is normally positioned at the processing height 

of the pallet on the shuttle table after the pallet change.) 

2) Open the clamps.  

3) Raise the free-motion bearing table to the work set position.  

4) Place the worksheet on the free-motion bearings. 

5) Raise the worksheet locate pins. 

6) Push the worksheet against the X-axis and Y-axis locate pins. 

7) Lower the free-motion bearing table to the lower end.  

8) Clamp the worksheet.  

9) Turn down the worksheet locate pins to the original position. 
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NOTICENOTICENOTICENOTICE    

! If tIf tIf tIf the worksheet locate pins are left raised, they may interfere with and damage the he worksheet locate pins are left raised, they may interfere with and damage the he worksheet locate pins are left raised, they may interfere with and damage the he worksheet locate pins are left raised, they may interfere with and damage the 

laser head during the laser cutting of the worksheet. When the worksheet is manually laser head during the laser cutting of the worksheet. When the worksheet is manually laser head during the laser cutting of the worksheet. When the worksheet is manually laser head during the laser cutting of the worksheet. When the worksheet is manually 

clamped, be sure to tighten the unused clamps as well.clamped, be sure to tighten the unused clamps as well.clamped, be sure to tighten the unused clamps as well.clamped, be sure to tighten the unused clamps as well.    
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4444----6.  REMOVING PARTS FROM PALLET6.  REMOVING PARTS FROM PALLET6.  REMOVING PARTS FROM PALLET6.  REMOVING PARTS FROM PALLET    
 

WARNINGWARNINGWARNINGWARNING    

! WhenWhenWhenWhen removing parts from the pallet, do not step onto the pallet (skid). You may fall  removing parts from the pallet, do not step onto the pallet (skid). You may fall  removing parts from the pallet, do not step onto the pallet (skid). You may fall  removing parts from the pallet, do not step onto the pallet (skid). You may fall 

and get hurt, especially when the skid is weakened.and get hurt, especially when the skid is weakened.and get hurt, especially when the skid is weakened.and get hurt, especially when the skid is weakened.    

! Do not touch justDo not touch justDo not touch justDo not touch just----cut parts with bare hands. You may get your hands burnt.cut parts with bare hands. You may get your hands burnt.cut parts with bare hands. You may get your hands burnt.cut parts with bare hands. You may get your hands burnt.    

 

Remove parts from the pallet on the shuttle table as described below. 

 

1) The up-and-down frame is normally positioned at the processing height of the pallet on 

the shuttle table after the pallet change. Check that the up-and-down frame has 

completely stopped. 

2) Unclamp parts on the pallet. 

3) Remove parts from the pallet. 

When removing parts dropped onto the fixed table or the free-motion bearing table, 

refer to “Shifting pallet” on page D-3. 
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4444----7.  OPERATING LINE7.  OPERATING LINE7.  OPERATING LINE7.  OPERATING LINE    
 

 

4444----7777----1.  Program1.  Program1.  Program1.  Program    
 

The processing program for operating the line with the shuttle table is composed as follows: 

 

O**** 

M707   Change pallet command 

: 

(Processing program) 

   : 

M30 
 
 
4444----7777----2.  Worksheet setting position2.  Worksheet setting position2.  Worksheet setting position2.  Worksheet setting position    
 

When the line is to be operated by the program created as described in “Program” above, 

the worksheet to be processed is set on the pallet on the shuttle table. In this case, the 

program is started to move the pallet onto the laser cutting machine before the start of 

processing the worksheet. The processed worksheet remains on the pallet on the laser 

cutting machine. 

To remove the processed worksheet on the pallet onto the shuttle table, set a new 

worksheet on the pallet on the shuttle table, and start the next processing program or 

command M707 in the MDI mode to make the necessary pallet change. (Refer to “Making 

automatic pallet change” on page D-1.) 
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4444----8.  COMMANDING M CODES IN MDI MODE8.  COMMANDING M CODES IN MDI MODE8.  COMMANDING M CODES IN MDI MODE8.  COMMANDING M CODES IN MDI MODE    
 
Command M codes as described below. 

 

1) Select the MDI mode for the laser cutting machine. (Press the MDI button on the CNC 

control panel.) 

2) Press the PROG (Program) key. 

3) Press the MDI soft key. (The screen changes to the PROGRAM display.) 

4) Key in the M code to be used (M707, for example). 

5) Press the EOB key. 

6) Press the INSRT (Insert) key. (The M code is inserted in the program shown on the 

screen.) 

7) Press the START button on the CNC control panel of the laser cutting machine to 

execute the M code. 
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PART 5.  DRAWINGS OF SKID 
 
When a skid of the pallet is exhausted, cut and exchange a new skid using these 
drawings of the skid. 
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1 Overview 
The PR-FO system is designed to remove the products, which were separated 

from the work piece by laser processing using a suction cup, and stack them up 

outside the processing machine. 

The PR unit of the PR-FO system shall be installed on the second carriage 

specified for the FO series double carriage. 

Although various stacking specifications are possible, in this manual it is assumed 

that the system is equipped with a standard type-stacking table. 
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1.1 Specifications 
  PR-FO2412 PR-FO3015 PR-FO4020 

XD axis (mm) 2520 3070 4000 
Axis travel 

YD axis (mm) 800 1080 1530 

XD axis (m/min) 80 Axis 
 feeding rate YD axis (m/min) 37 

Maximum 
dimensions (mm) 

1200×600 1500×600 1800×600 

150×150 
Minimum 
dimensions (mm) (The minimum work piece dimensions vary 

depending on the shape.) 

20 

Object material 

Maximum work  
piece weight (kg)  (Suction withstanding load) 

Ejection area (mm) 2520×1200 3070×1485 4000×1930 

Ejecting method Suction cup 

Suction cup plate 2 

φ40 × 8 cups Number of suction 
cups (per plate) φ20 × 4 cups 

φ40：28 

Ejection 

Suction power 
 per cup (N) φ20：7 

Take out 
Cylinder stroke 
 (mm) 

Lift 80 
Take out 1720 

Lift 80 
Take out 2000 

Lift 80 
Take out 2400 

Stack Stack range 
Per stacking machine 

specifications 

Air consumption 

 volume 

Supplied from  
the processing 
 machine (l/min.) 

350 *1 

 

Table dimensions 
 (mm) 

1810×1200 

Table height (mm) 500～840 Stacking table 

Lifting method Hydraulic lifter method 
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N o t e 

● *１ The processing machine supplies air for the PR-FO system.  
Therefore, a sufficient amount of air for both the processing 
machine and the system shall be ensured (air consumption varies 
according to the specifications). 
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1.2 Parts names 
Overall processing machine 

 

 

 

 

 

 

 

 

 

 

 

 

 

Stacking table 

Stacking table 

PR Unit 
（Second carriage） 
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PR Unit (Front) 

 

 

 

 

 

 

 

 

 

 
 

 
 
 

 
 PR unit (Rear) 

Second carriage base 

RODLESS CYLINDER 
FOR TELESCOPIC ARM 

SUCTION CUP PLATE B SUCTION CUP PLATE A 

LIFT UNIT 

Telescopic arm    
YD’ 

YD” 

XD 
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PR-FO operation panel 

A PR-FO panel will be added to the NC operation panel.   
For button details , refer to “3. Operating Switches”.  

 

 

 

 

 

 



 8 

1.3 Coordinate system 
1.3.1 Coordinate system for the PR-FO 

The coordinates for the PR-FO are indicated at the lower right of suction plate 
A. 

The coordinate system for the PR-FO is the same as that for the second 
carriage.  The axes for the second carriage are called XD and YD axes, while 
those for the main carriage are the X and Y axes.  Basically, the coordinate 
system is the same as the process coordinate system for the main carriage. 

However, there are two types of ejection coordinate systems: an ejection 
coordinate system for the position when the telescopic arm is folded and a 
stacking coordinate system for when it is extended. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Telescopic arm 

Suction cup plate B 

Processing machine origin X0, Y0=XD0, YD0 

PR-FO Origin Return Position 

Suction cup plate A 
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1.3.2 Ejection coordinate system 
This coordinate system is for when the telescopic arm is folded.  It specifies 
the position at which the products are to be ejected.  The direction is the 
same as that of the process coordinate system. 

 

 

 

 

 

 

 

 

 

 

 

1.3.3 Stacking coordinate system 
This coordinate system is for when the telescopic arm is stretched.   

It specifies the position at which the products are to be ejected.   

The direction is the same as that of the ejection coordinate system. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

XＤ 

YＤ 
+XＤ 

+YＤ 

Ejection origin 

XＤ 

YＤ 

Stacking origin 

+XＤ 

+YＤ 
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1.3.4 Origin return 
The origin return position and the condition of each part are as follows. 

The PR-FO position: XD-94, YD-0 

Telescopic arm: Folded. 

Lifting unit: Raised 

Suction: OFF 

Suction cup plate interval: Maximum 

 

 

 

 

 

 

 

 

× × 

Telescopic arm: Folded. 

The origin return position for suction cup B
(with maximum plate interval.)  

The origin return position for suction cup plate A 

Processing machine 
origin: XO, YO 

PR-FO origin return position: XD-94, YD-0 
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2 Basic operation of the PR-FO  
system 

The PR-FO system operates as follows. 
(1)   Start the program.  

 The sub-carriage is placed at the ready (origin) position. 
 

 

 

 

 

 

 

 

 
(2)  Laser process the outer surface of the product. 

While the product is being processed, the XD axis moves to the standby 
position. 

 

 

 

 

 

 

 

 

(3)  The YD axis moves to the standby position to adjust the suction cup  
plate interval. 

 

 

 

 

 

 

 

 

× × 

Processing table 

× × 

Processing table 

Product 

× × 

Product 

Processing table 
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(4)  Once processing of the product’s outer surface is completed, the suction  
cup plate moves to the ejecting position, lowers the lifting unit and grips 
the product with the suction cup. 

 

 

 

 

 

 

 

 

 

 
 

(5)  The lifting unit lifts up the product and ejects it. 

 

 

 

 

 

 

 

 

 

 

 

Product 

× × 

Processing 
table 
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(6)  Only the XD axis moves to the stacking position. 

 

 

 

 

 

 

 

 

 

 

(7)  The telescopic arm is extended and the YD axis moves to fetch  
the product to the stacking position. 

 

 

 

 

 

 

 

 

 
(8)  The system lowers the lifting unit and releases the product to stack it up. 

The next process starts when the next standby position is on the +X side 
rather than at the stacking position. 
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(9)  The suction cup plate moves to the next standby position. 
The next process starts when the next standby position is on the -X side 
rather than at the stacking position. 
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3 Operating switches 
3.1 PR-FO operation panel 

Switches for the PR-FO system operation panel have been added to the NC 
operation panel to enable manual operation of the PR-FO. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

（１）Stacking table ascending button 

The stacking table rises (until 840mm) while pressing this button. 

 

（２）Stacking table descending button 

The stacking table lowers (until 500mm) while pressing this button. 

 

 

 

 

（１） 

（３） 

RESET READY 

OFF ON 

LINE 
STOP ＮＣ 

Operation 
Panel 

UP 

DOWN 

STACKING 
TABLE 

＋Ｘ 

－Ｘ 

＋Ｙ 

－Ｙ 

（５） 

（６） 
（２） 

（４） 

PR-FO 
Operation 
Panel 
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Axis feed button 

Pressing this button when “Manual mode” or ”Origin mode“ is selected, moves 
the axis in the direction as indicated on the button. 

The “+X” and ”+Y” buttons blink while the axis corresponding to the button is 
returning to the origin, and when origin return is completed, they stop blinking 
and remain lit. 

 

Description of Operation 

ＮＯ． Button Manual mode Origin mode 

（３） ＋Ｘ The X axis moves in the 
plus direction. 

The axis does not operate. 

（４） －Ｘ X axis moves in the 
minus direction. 

The X axis returns to the 
origin. 
When the X axis is adjacent 
to the origin, it will return to 
the origin after moving in 
the +X direction. 

（５） ＋Ｙ The Y axis moves in the 
+ direction. 

The Y axis returns to the 
origin. 
When the Y axis is adjacent 
to the origin, it will return to 
the origin after moving in 
the of +Y direction. 

（６） －Ｙ The Y axis moves in the 
minus direction. 

The axis does not operate. 
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3.2 Other switches 
Mode selection button 
Pressing this button selects the NC operation mode. 
Once selected, the button lights up.  When turning on the power, the “origin 
mode” is selected.  By using these buttons, “origin”, ”automatic” or ”manual” 
mode can be selected 

 

Origin: Use it when performing manual origin return. 

Automatic: Use it when performing the following operations. 

- Executing programs registered in the NC memory. 

(“Automatic mode” operation) 

- Searching for programs and sequence numbers registered in the 
NC memory. 

 
OT release button 

This button is used to release X axis over travel. 

When any axis is in the over travel (hardware) condition, release it by pressing 
the “axis feed” button for the opposite axis, with keeping this button pressed. 
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4 Program 
4.1 Program commands 

Basically, there are four kinds of operations. 
The system operates in automatic mode only.   
It cannot operate in MDI mode. 

 

4.1.1 Automatic origin return G50 and origin return of 
G130 

Second carriage and main carriage are executed simultaneously. 
When you only want the second carriage to return to the origin, perform 
manual origin return. 

 

The condition of each part is as follows: 

- X, Y and Z axes: Origin position 

- XD and YD axes: Origin position 

- Telescopic arm: Folded 

- Suction cup plates A and B: Origin position 

- Suction: Off 

 

4.1.2 Standbys and next operation command G49 
The command moves the second carriage to the standby position. 

The position and the operation for each part are commanded simultaneously. 

 G49_X_Y_A_B_P_I_C_U_L 

 X: Ejection position X 

 Y: Ejection position Y 

 A: Stacking position X 

 B: Stacking position Y 

 P: Suction cup plate interval 

 I: Selecting suction cup plate A 

 J: Selecting suction cup plate B 

 C: Stacking place 

 U: Standby position X 

 L: Stacking method 
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- Basically, the X and Y positions are commanded by the absolute coordinate 
system (offsetting of G92, G93 and G98 is enabled). 

- An alarm will be generated when X, Y or U is omitted. 

- When A or B is omitted, the position will be same as the X and Y axes. 

- When P, I or J is omitted, the previous value will continue to be used 
 (modal processing). 

However, when no commands are executed: 

 - P indicates the minimum plate interval. 

 - I and J are 0. 

However, when both I and J are not commanded, an alarm will be generated. 

- C and L are 0 when omitted. 

 

- Y value for the standby position is not commanded since it is the same as 
that of the ejecting position. 

 

- An alarm will be generated in the following cases. 

- X>A (To prevent a collision) 

- X>U (To prevent a collision) 

 

- In the following cases, adjustments are made automatically instead of 
alarms. 

- P and Y 

- When P >= (Maximum suction cup plate interval) -Y 

The system adjusts the plate interval automatically based on Y. 

- When P <= Minimum suction cup plate interval 

The system adjusts the suction cup plate interval to minimum. 

- Interval of suction cup plate and B 

When the suction cup plate interval >= (Minimum suction cup interval) -B 

The system adjusts stacking position B automatically based on the suction cup 
plate interval. 
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4.1.3 Suction G48 
The G48 code moves the second carriage to the ejection position 
commanded by G49 to grab the product. 

 

4.1.4  Stacking M104 or G48L1 
The M104 or G48L1 code ejects the product grabbed by command G48 and 
fetches it to the stacking position commanded by G49. 
It operates by using M104 after G48. 
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4.2 Suction Cup Commands I and J 
- When I or J is omitted, the previous value continues to be used (modal 
processing). 

An alarm is indicated when the first G49 code in the program has no 
commands for I and J. 

When no suction cup is used, the command value is 0. 

 

Suction cup plate B Address J (1-4095) 

 

 

 

 

 

 

 

 

 

 

 

 

Suction cup plate A Address I (1-4095) 

 

 

 

 

 

 

 

 

 

 

 

 

① 

② 

③ 

④ 

⑤ 

⑥ 

⑦ 

⑧ 

⑨ 

⑩ 

⑪ 

⑫ 

1 
 
2 
 
4 
 
8 

32 128 512 2048 

1024 256 64 16 

⑤ 

⑥ 

⑦ 

⑧ 

⑨ 

⑩ 

⑪ 

⑫ 

① 

② 

③ 

④ 1 
 
2 
 
4 
 
8 

32 128 512 2048 

1024 256 64 16 
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5 Maintenance 
5.1 Lubrication 

Be sure to perform appropriate lubrication since it is extremely important for 
maintaining machine accuracy and preventing failures. 

 
Lubrication List 

NO. Lubricating point Oil Lubricating 
method 

Lubricating interval 

1 X axis LM guide nut Ａ Grease gun Every month 

2 X axis and pinion Ｂ Grease gun Every month 

3 Y axis LM guide nut  Ａ Grease gun Every 3 months 

4 Z axis LM guide nut  Ａ Grease gun Every 3 months 

 
Oil Table 

Company Ａ 

Amada Amada Grease No.2 

Mobil Mobilux 2 

Shell Albania 2 

Nisseki Multinox 2 

Idemitsu Colonex 2 

Mitsubishi Multi-purpose 

 

Company Ｂ 

Amada Amada Grease K-2 

 

The above oils are available at all sales branches. 
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② 

① 

③ 

④ 
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Greasing Method 

Maintenance and inspection are indispensable for machine accuracy and 
extend its life. 

Using an inappropriate method of greasing the LM guide and the rack and 
pinion will cause machine life to deteriorate.  So, be sure to perform greasing 
as follows:  

 

Impor tant 

- If there is metal dust on the cloth used, it may damage the LM guide and 
ball screw. So, always use a clean cloth. 

1. Inject new grease via the grease nipple using a grease gun or the like. 

Inject the grease until the old grease is completely removed  
(i.e. until the new grease comes out). 

2. Wipe the old grease off the LM guide rail and the ball screw shaft with a 
clean cloth. 

3. Lightly grease the LM guide rail and the ball screw shaft. 
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5.2 Annual Inspection 
Inspection item Inspection procedure 

Item Details 
Inspection 

method 
Adjustment 

method 

Confirm that none of for 
the release lever screws 
of the bracket and the 
limit switch fixing screws 
are loose. 

Visual 
inspection 

Tighten if loose. 

Confirm that no air is 
leaking from the packing 
and the seatbelt inside 
the rodless cylinder is 
visible. 

Visual 
inspection 

Repair or replace 
with new ones. 

Limit switch 

Confirm contact with the 
Y axis dock. 

Visual 
inspection 

If an abnormality is 
found, repair it or 
replace with new 
parts. 

Cylinder switch 
operation check 

Manually open the 
solenoid valve to confirm 
that it stops at the upper 
and lower limits. 

Manual 
inspection 

If an abnormality is 
found, repair it or 
replace with new 
one. 

Stacking table 
See the separate 
document. 

 
See the separate 
document. 
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5.3 Maintenance parts 
 Front 

 

 

 

 

 

 

 

 

 

 

 

 

 

Rear 

 

 

 

 

 

 

テレスコープアームと昇降ユニット 

 

2 

1 

4 

5 
3 

6 

7 8 



 27

 

32 33 34 35 36 37 

9 

13 

21 

10 11 

12 

26 
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28 
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20 
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38 39 40 

14 

41 
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Suction cup plate A 
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Suction cup plate B 

 

 

 

 

 

58 

59 

63 

62 
61 

60 64 

65 
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69 

70 
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73 74 
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Maintenance parts 

Position Pcs Description Manufacture Type 

1 2 ＲＡＩＬ ＴＲＡＣＫ ＭＥＣＭＡＮ 1605-204-31 

2 2 

2 

ＳＨＯＣＫ ＡＢＳＯＲＢＥＲ 

ＩＭＡＣＴ ＳＵＰＰＲＥＳＳＯＲ 

ＥＮＩＤＩＮＥ OEM 1,25M×2 

OEM 1,25M 

3 2 ＣＡＢＬＥ ＣＨＡＩＮＢＲＡＣＫＥＴ ＬＫＩ 403080 

4 2 ＣＹＬＩＮＤＥＲ ＡＴＴＡＣＨＥＭＥＮＴ ＬＫＩ 403039A 

5 1 ＣＯＶＥＲ ＬＫＩ 403033B 

6 1 ＣＯＶＥＲ ＬＫＩ 403047Ａ 

7 1 ＣＡＢＬＥ ＣＨＡＩＮ IGUS 250.05.075 

8 1 ＣＡＢＬＥ ＣＨＡＩＮ ＳＵＰＰＯＲＴ ＬＫＩ 403061 

9 4 ＲＵＮＮＥＲ ＢＬＯＣＫ  ＳＴＡＲ 1666-214-10 

10 1 ＳＴＯＰＰＥＲ ＬＫＩ 403026Ａ 

11 1 ＲＡＩＬ ＴＲＡＣＫ ＭＥＣＭＡＮ 1605-0-25  I ＝
1440 

12 1 ＣＯＶＥＲ ＬＫＩ 403055B 

13 1 ＣＯＶＥＲ ＬＫＩ 403066A 

14 1 ＣＯＶＥＲ ＳＨＥＥＴ ＬＫＩ 403056B 

15 1 ＳＥＲＶＯ ＭＯＴＯＲ FANUC B0.5/300 I32 

16 1 ＳＥＮＳＯＲ ＢＲＡＣＫＥＴ ＬＫＩ 300426 

17 2 ＡTTＡＣＨＭＥＮＴ ＬＫＩ 403057 

18 1 ＴＥＮＳＩＯＮ ＵＮＩＴ ＬＫＩ 300422A 

19 1 ＳＴＥＥＬ ＢＡＮＤ ＬＫＩ 403079 

20 1 ＨＯＲＩＺＯＮＩＡＬ ＢＥＡＭ ＬＫＩ 403030A 

21 1 ＴＡＮＤＢＥＩＴ ＢＥＮＺＬＥＲ PU AT10-25 

I=3265 

22 1 ＡＴＡＣＨＭＥＮＴ ＬＫＩ 403058 

23 1 ＳＥＮＳＯＲＢＲＡＣＫＥＴ ＬＫＩ 300510 

24 1 ＣＹＩLＮＤＥＲＢＲＡＣＫＥＴ ＬＫＩ 403039A 

25 1 ＣＡＢＬＥ ＣＨＡＩＮ IGUS 40.050 

26 1 ＣＯＶＥＲ ＬＫＩ 403048B 

27 2 ＲＡＩＬ ＴＲＡＣＫ ＭＥＣＭＡＮ 1605-0-25 

28 1 ＣＹＬＩＮＤＥＲ ＭＥＣＭＡＮ 523-307-016-0 

29 1 CARRIAGE BASE PLATE LKI 403027A 
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Position Pcs Description Manufactu
re 

Type 

30 4 RUNNER BLOCK STAR 1666-214-10 

31 1 ATTACHMENT LKI 403024A 

32 1 PLANET GEAR RIDUTTO
RI 

BGT 600 1:20 

33 1 CLAMPING BUSH KOFIX CN 25 

34 1 TAND BELT WHEEL BENZLER 300415_1 

35 1 MOTOR BRACKET LKI 403045 

36 1 NUT LKI 403077 

37 1 CABLE CHAIN IGUS 48.025 

38 1 CABLE CHAIN IGUS 48.025 

39 2 BALL BEARING SKF 6003-2RS1 

40 1 TAND BELT WHEEL BENZLER 300415_2 

41 3 ADJUSTMENT SCREW LKI 403052 

42 1 LIFTING CARRIAGE LKI 403016A 

43 1 SUC.CUP PLATE REAR 
COVER 

LKI 403051A 

44 1 SUC.CUP PLATE A 
FRONT COVER 

LKI 403050B 

45 1 SENSOR ACTIVATOR LKI 300423 

46 2 BAR LKI 403046 

47 1 RUNNER BLOCK STAR 1653-214-10 

48 2 TAND BELT BRACKET LKI 300507 

49 1 SUCTION CUP PLATE 
A 

LKI 403028B 

50 1 GREASE NIPPLE  M6 450 

51 1 TAND BELT BRACKET 
PRA 

LKI 300463A 

52 1 TAND BELT BRACKET LKI 300506 

53 2 BRACKET FOR 
VACUUM GUARD 

LKI 403073 

54 8 BRACKET FOR 
SUCTION CUP φ 40 

LKI 300473 

55 8 SUCTION CUP  PIAB B40 SILICONE 
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Position Pcs Description Manufacture Type 

56 4 BRACKET FOR SUCTION 
CUP φ 20 

LKI 300472A 

57 4 SUCTION CUP PIAB B20 SILICONE 

58 1 SUC.CUP PLATE B 
FRONT COVER 

LKI 403049B 

59 1 SUC.CUP PLATE REAR 
COVER 

LKI 403051A 

60 1 LOCKING CAP FOR 
STEEL BAND 

LKI 300421B 

61 1 RUBBER BRAKE BLOCK LKI 300485 

62 1 CYLINDER MECMAN 2700-2-3220-1 

63 1 RUBBER BRAKE BLOCK LKI 300505 

64 1 SENSOR ACTIVATOR LKI 300423 

65 2 BAR LKI 403046 

66 1 SUCTION CUP PLATE B LKI 403029B 

67 2 BRACKET FOR VACUUM 
GUARD 

LKI 403073 

68 1 TAND BELT LOCK LKI 300464 

69 1 GREASE NIPPLE  M6 450 

70 1 RUNNER BLOCK STAR 1653-214-10 

71 4 SUCTION CUP PIAB B20 SILICONE 

72 4 BRACKET FOR SUCTION 
CUP φ 20 

LKI 300472A 

73 8 SUCTION CUP PIAB B40 SILICONE 

74 8 BRACKET FOR SUCTION 
CUP φ 40 

LKI 300473 
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6 Alarm 
 
 
2257  NC alarm (sub) 
Cause: An alarm was generated on the loader board side. 

Releasing method : Simultaneously pressing the SHIFT and HELP keys on 
the MDI panel switches to the loader board screen. 

Confirm the NC alarm number and release the alarm following the instructions 
indicated for the corresponding NC alarm. 

 

2258  Interlock +YD 

Cause: The YD axis on the sub-carriage side exceeded the plus axis travel 
range. 

Releasing method : In the origin return mode, press the -YD button to perform 
origin return.  The alarm will then be released. 

 

 

2259  Interlock -YD 

Cause: The YD axis on the sub-carriage side exceeded the - side axis 
travelling range. 

Releasing method: In the origin return mode, press the -YD button to perform 
the origin return.  Then, the alarm will be released. 

 

 

2260  Interlock  Suction cup plate 

Cause: Suction cups A and B collided. 

Releasing method : In the origin return mode, press the -YD button to perform 
origin return.  The alarm will then be released. 

 

 

2261  Lifting cylinder down 

Cause: The lifting cylinder is not in the lifting position. 

Releasing method :In the origin return mode, press the –XD or -YD button to 
perform origin return.  Then, the alarm will be released. 
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2262  Lifting cylinder failed 

Cause: Lifting cylinder operation was not completed within the specified 
period. 

Releasing method : The air pressure may have dropped or the pneumatic 
device may have malfunctioned.  Press the ALARM RESET button. 

 

 

2263  Telescope arm failed 

Cause: Telescope arm operation was not completed within the specified 
period. 

Releasing method : The air pressure may have dropped or the pneumatic 
device may have malfunctioned.  Press the ALARM RESET button. 

 

 

2264 Sub M-code error 

Case:The program is wrong for PR-FO. 

ex) When telescope arm is out, it tries to go down Lifting cylinder. 

 When Lifting cylinder is down position, it tries to out Telescope arm.  

Releasing method : Press the reset key to release the alarm.  Input correct 
program. 

 

 

2265  Stacking table circuit protecter trip 

Cause: The stacking table is overloaded. 

The circuit protector in the breaker panel has been tripped. 

Releasing method : Turn on the circuit protector. 

Then, press the reset key to release the alarm. 

 

 

2266 Staking table downend 

Case:The stacking table is roading fully. Then stacking table reached 
downend. 

Releasing method : Things on the stacking table are carried out. Then press 
the ALARM RESET button. 

 

 




























