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1 Running up / shutting down the controller

1 Running up / shutting down the controller

1.1 General

The KR C... control cabinet contains the power and control electronics for the robot. Apart
from the main switch, all the operator control elements of the controller are located on the
KCP (KUKA Control Panel) hand programming unit.

Running up the controller presupposes that the initial start—up procedure has been carried
out correctly and that the system is set up ready for production.

‘ The meaning of the symbols, icons and particular font conventions is explained in the
chapter [About this Documentation].

The KR C1 or KR C2 control cabinet door may only be opened by a skilled and appropriately

@ trained electrician for the purpose of service work. On completion of the work, the control
cabinet door must be carefully closed again to avoid dirt deposits and to prevent
unauthorized access!

work, otherwise the cooling effect of the internal airflow is lost. Failure to do so can cause

The cabinet door of the KR C1 or KR C2 must be closed again immediately after service
the controller to overheat and fail.
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1.2 Operator control elements on the control cabinet “KR C1”

Main switch

The robot system and controller are switched

¢

(&

on and off with the main switch.

A padlock fitted to the main switch can be
used to prevent it reliably from being switched
on accidentally (e.g. during maintenance
work on the robot system).

Computer drives and ports

A flap gives access to a floppy disk drive and
a CD-ROM drive, the ports COM1 and LPT1

~ and the status LED (Control ON).
) - ﬂ\; :
Floppy disk drive |:::|COM1
Control
| | ON©®
CD-ROM drive LPT1

|
\Cabinet lock

The cabinet lock is protected by a cover,
which also serves as the door handle.

It is also possible to connect a standard serial mouse to the computer system’s COM1 port.
This can even be connected and disconnected during operation without having to reboot the
system. For this reason, COM1 is automatically used by the mouse driver.

Applications and functions that access the COM1 port must be reconfigured to a different
COM port.

The temporary connection of a keyboard to the corresponding DIN or PS/2 port is also
possible.

The drives flap on the control cabinet door may only be opened for the purpose of using
the drives in order to prevent dust and moisture from entering the drives. Please make sure
that this flap remains closed and latched tight at all other times.

10 of 224
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1 Running up / shutting down the controller (continued)

1.3 Operator control elements on the control cabinet “KR C2”

Main switch

The robot system and controller are switched
KUKR I on and off with the main switch.

A padlock fitted to the main switch can be
used to prevent it reliably from being switched
on accidentally (e.g. during maintenance
work on the robot system).

Options

If the control cabinet is equipped with extra
options, their functional status is indicated by
I the LEDs.

Cabinet lock

The cabinet lock is protected by a cover,
which also serves as the door handle.

Computer drives
With the cabinet door open,

L@" a CD-ROM drive and a
= floppy disk drive are
@ accessible.

| o
CD-ROM drive

I — =
. . Floppy disk drive
N

_ |

It is also possible to connect a standard serial mouse to the computer system’s COM1 port.
This can even be connected and disconnected during operation without having to reboot the
system. For this reason, COM1 is automatically used by the mouse driver.

v Applications and functions that access the COM1 port must be reconfigured to a different
COM port.
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The temporary connection of a keyboard to the corresponding DIN or PS/2 port is also
possible.

In order to prevent dust and moisture from entering the control cabinet, the door may only
be opened for short periods of time. Make sure that this door is properly closed at all other
times.

1.4  Operator control elements on the control cabinet “KR C3”

KCP connection Status indication
The cable of the KCP (KUKA Control The first LED shows whether or not the
Panel) is connected to this socket. system is switched on. The second

indicates that the computer unit hard drive
is being accessed.

o]
- - CD-ROM drive
Floppy disk drive
L IUPS
<
s]
On/off switch Reset
The entire robot system is switched on This button is used to reset the computer
and off with this switch. (warm start) without having to switch the

system off and back on again.

@ Both doors on the control module must be kept shut in order to keep dirt out.
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1  Running up / shutting down the controller (continued)

1.5 Running up the controller

After the robot system has been switched on using the main switch on the control cabinet,
the computer begins to run up (load) the operating system and the control software. This
loading process lasts several minutes. Progress is displayed on the KCP display by means
of a progress indicator bar.

The display then shows the main menu for program creation, selection and execution:

File | Edit | Configure | Monitor | Setup |Cummand5|Technulugy| Help |
Filtst: Lkser Contents of: R
o 1007
‘% " PeRC105 (MRC:Y | comment | changed E e
S — 1 [ 03.05.00 07:03:38
[=] (aRCHMEDY o el HAMDLER OME...  04.05.00 14:45:00
KE
2
= 7
‘ 2 D
| 1 Object(z] zelected 0 Bytes
| Ti.. | ro. | Source Ideszage | 2
‘:@ (M) 13:22 1003 Contraller booted -
@ 13240 TPUSER  Inhalization in progress T
: TRUSER Initialization finished
BOF Powerr fini
NUM S ||R T1 POV=100% Rob_1 13:26 o
New | select Duplicate Archive Delete Edit |
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If the machine data loaded do not match the robot type, a corresponding error
message is generated when the controller is booted. The robot must not be moved
in this case.

The robot can be moved manually and programs started only if there is no EMERGENCY
STOP situation and - in the “Automatic” mode - the drives are switched on.

Information on the operator control elements “EMERGENCY STOP button” and “Drives
ON” may be found in the chapter [The KUKA Control Panel KCP], in the section
[Operator control elements of the KCP].

1.6 Shutting down the controller

After the robot system has been switched off using the main switch on the control cabinet,
the controller shuts down its own software and the operating system. Certain data are auto-
matically saved in this procedure (Power OFF function). This only happens, however, if the
controller was correctly and completely run up beforehand.

14 of 224
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1  Running up / shutting down the controller (continued)

1.7 Controller response when switched back on

The controller offers two system boot variants:
=  Cold start

. Warm restart

1.7.1 Cold start

The cold start behaves in the same way as the earlier control software versions. No program
is selected when the system has booted and the user outputs are set to “FALSE”.

@D In “Automatic External” mode, the program “CELL” is automatically selected and executed.

1.7.2 Warmstart

A warm start is intended to keep production downtimes to a minimum in the event of a power
failure. Once the system has booted, the position reached in the program immediately before
the power failure is restored. The field buses are reset (even in the event of a fault). Outputs
that were set at the time the system was switched off are set again when the system reboots.
The processing of the program can then be resumed from the point that had been reached
in the program. In most cases it is no longer necessary to move the cell free.

This variant is activated by default.

Before restarting the system, you must decide whether it is still sensible to resume
program execution given that the outputs will be reset or restored. It would not be
sensible to continue the program, for example, if the robot had lost the component.

From the point of view of the operator, the following things happen in the event of a power
failure:

- Short-circuit braking (dynamic braking);

- The text “Undervoltage” appears in the message window;
-  System variable “$STOPMESS” is set to 1 (True);

-  System variable “$POWER_FAIL” is set to 1 (True);

- Backup routine starts, all modified files saved;

- Machine switches off automatically.

The next time the system is booted, the initial state of the user interface is restored. If, for
example, forms were open or a program was loaded into the editor before the power failure,
they will not be displayed after the restart.

The state of the kernel system, including programs, block pointer, variable contents, outputs,
status messages and acknowledgement messages, is completely restored.

isolated cases.
All outstanding changes that have not yet been saved are lost after a shutdown.

@ In the case of a restart after software problems, program resumption is only possible in
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ﬂ If there was an error present in the kernel system at the time of the power failure, or if the

system is shut down during a cold start, the system generates the file “vxworks.debug”.
KUKA can use this file to analyze the error.

The system restart then occurs as a cold start.

If a cold start is actively desired the next time the system is booted, the option “Configure”
-> “On/Off options” —> “Force cold Startup” is available for this purpose.

oo

110 Dirineer

2 SUBMIT Interpreter
3 Statuzkeys

4 Jogging

v v v v v

5 Uger group

E Cur. tocl/basze

1 Tool definiticn 3
8 0nd0ff options O Force cold Startup

9 Mizcelaneous r 1 Dizable PowerOff Drelay

The menu command “Force cold startup” does not remain selected, i.e. it must be activated
each time a cold start is required.

Programming Handbook in the documentation [Configuration], chapter [Configuring

‘@ Further information on the setup and configuration of the warm restart can be found in the
the system].

1.7.2.1 Hardware requirements

Only power modules from version “E” onwards support the backup routine. This can last up
to 200 seconds, while older modules automatically switch off after 70 seconds.

In the event of a warm restart, the system configuration at the time of the power failure is
restored. The interpreter is returned to the point at which the program was interrupted, for
example, and the output image is restored. The restoration of the output image places
particular requirements on the system design.

In manual mode, the output periphery is linked to the system outputs “$PERI_RDY” and
“6STOPMESS”. In this way, changes to the status of the cell can only be made if the drives
are switched (enabling switch pressed and Emergency Stop acknowledged).

All peripheral devices which can trigger potentially dangerous movements in the
cell must be designed using pulse valve technology. This prevents unintentional
movements from occurring when the power supply is switched off or back on.

1.7.2.2 Power failure with the system running

In the event of a power failure during normal operation, the robot is stopped by short-circuit
braking (dynamic braking). A corresponding message is generated in the message window.

BedienungBHR4.1 08.01.03 en
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1  Running up / shutting down the controller (continued)

The system variables “6STOPMESS” and “$POWERFAIL” are then set to “TRUE”.

An active application should react to the power failure with the KRL command “SYNC()”.
If this message does not appear, a corresponding error message is generated.

It makes no difference whether the power failure was caused by failure of the mains supply
or by pressing the main switch during program execution.

All kernel system files with the archive bit are saved on the hard disk. Once the files are sa-
ved, the system waits until the PowerOff wait time has elapsed. This is then followed by one
of two eventualities:

When the wait time elapses the power has returned

The robot system is not switched off and the system variable “6SPOWER_FAIL” is set to
“FALSE” again. The message in the message window must then be acknowledged before
work can be resumed.

When the wait time elapses the power is still absent

The entire kernel system state is backed up on the hard disk in the file “vxworks.freeze” and
the controller is shut down, in a controlled manner, by the battery back-up (see Section 1.8).
All system files are saved in the usual way.

The control system is then switched off.

If the battery back-up is not sufficient, in exceptional circumstances files could be
destroyed. In such cases the system attempts a cold start.

Loss of mastering may occur if the battery voltage fails before the mastering data
are saved.

When power is restored the controller is automatically run up and selects the program that
was previously running. Program execution can be resumed from the point at which the
program was interrupted. There are two ways of doing this:

= If the robot is located on its programmed path (e.g. ramp-down braking), the program
can be started using the “start continue” function.

. If the robot has left its programmed path (e.g. short-circuit braking), a BCO run may
be necessary at the point where the path was left (RET position).

1.7.2.3 Power failure during a cold start

The variable “6SPOWER_FAIL” is set to the value “TRUE” and the system booting procedure
is aborted. In some cases a processor reset may be triggered and a cold start carried out
once the power has returned.

1.7.2.4 Power failure during a restart

The control software is completely restarted. The subsequent sequence of events then
corresponds to that described in Section 1.7.2.2.
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1.7.3 Setting external power supply and user outputs

External power supply

The computer unit in the robot controller can be supplied separately by an external power
supply (option). A 24-volt power source is required here, which works independently of the
normal power supply. In the event of a mains power failure, the computer unit is not shut
down.

Deactivating the user outputs

In the event of a power failure with a functioning external power supply, the user outputs are
not normally deactivated. Should this be desired, however, the variable
“IO_SYS_DOWN_ON_24V” must be set to “TRUE”.

When power returns, the user outputs are restored.

18 of 224
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1  Running up / shutting down the controller (continued)

1.8 Battery charge monitoring

Normally, when the system is shut down, or in the event of a power failure, the robot system

data are automatically backed up. The batteries used for backing up the computer system
are accommodated in the control cabinet.

1.8.1 KR C1 response

If the battery voltage drops too far during the backup procedure (below 22 V), an error
message is generated in the message window.

| Ti.._| no. | Source | Mezzage |:|
C:D 10450 TPUSER  Initialization in progress
C:D 10450 TPUSER  Intialization finished
(!) 14538  BOF Fowerdn finished,

Butfer battery woltage low Pr1

If this message is generated during normal operation, a short-circuit has occurred
in the battery.

No error message is generated as a result of disconnecting the batteries during normal
operation.

The error message can have the following causes:

The batteries are not fully charged.
Cause: System switched on/off many times in quick succession.

Remedy: Leave the robot controller running for at least 10 hours, so that the

batteries can be completely recharged. If this does not help, the battery
is defective.

One or both batteries are defective.

Remedy: Replace both batteries immediately, WITHOUT switching off the robot
controller (could result in faulty files or damage to the operating system).

Use only batteries that have been specially released by KUKA. No guarantee can
otherwise be provided for the correct functioning of the system.
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1.8.2 KR C2response

If the battery voltage drops too far during the backup procedure (below 22 V), an error
message is generated in the message window.

| Ti.._| no. | Source | Mezzage |:|

C:D 10450 TPUSER  Initialization in progress
C:D 10450 TPUSER  Intialization finished
(M 1045 38

BOF PowerOn finzhed.

Butfer battery woltage low Pr1

If this message is generated during normal operation, a short-circuit has occurred
in the battery.

No error message is generated as a result of disconnecting the batteries during normal
operation.

The current state of the batteries is saved at the end of the backup procedure. Next time the
system is booted, a corresponding message is generated:

Voltage below 22 volts

| Ti...| no. | Source | Meszage I:I

(D 10450 TPUSER  Initialization in progress
(0 10:450 TPUSER  Inikialization finished
(I 1:45 38 BOF PowerOn finizhed,

5, 1457 284 Accuvoltage at PM1 below 22 during last buffering,

This message indicates that enough voltage remains to back up the system data.

Voltage below 19 volts

| Ti.._| no. | Source | Mezzage |:|

C:D 10450 TPUSER  Initialization in progress
C:D 10450 TPUSER  Intialization finished
(M 1045 38

BOF PowerOn finzhed.

Accu-voltage at PM1 below 19 duning last buffering.

5. 1500 284

If this message appears, operating system or robot system data may be damaged as the
computer was switched off before completion of the backup procedure. The system is
switched off in order to protect against an exhaustive discharge (and thus destruction) of the
batteries.

These messages can have two causes:

The batteries are not fully charged.
Cause: System switched on/off many times in quick succession.

Remedy: Leave the robot controller running for at least 10 hours, so that the
batteries can be completely recharged. If this does not help, the battery
is presumably defective.

One or both batteries are defective.

Remedy: Replace both batteries immediately, WITHOUT switching off the robot
controller (could result in faulty files or damage to the operating system).

Use only batteries that have been specially released by KUKA. No guarantee can
otherwise be provided for the correct functioning of the system.

20 of 224

BedienungBHR4.1 08.01.03 en



1  Running up / shutting down the controller (continued)

The message in the message window can be neither deleted nor acknowledged. This
message is deleted automatically, but not until the next battery backup procedure has been
successfully completed without the battery voltage falling too far.

Signal output “SLAST_BUFFERING_NOTOK”

If the battery voltage falls below 22 or 19 volts during the backup procedure, in addition to
the generation of error messages, the output “$LAST BUFFERING_NOTOK” is set to
“TRUE”. This makes it possible to react to the situation accordingly with the peripheral
equipment connected.
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1.9 Virus protection

The control software package delivered with the controller includes a virus protection

program to protect it from computer viruses.

Info uber GuardIx E3 I

+
|karuz GuardI=-Tray
Yerzion 1.03

Copyright [c] 2000 by [karus Software
&lle rechte vorbehalen

When the robot system is switched on, the lkarus Software “Virus Utilities” program is
started. At the start of the program, an information window is briefly activated and the main

memory is searched.

T |
— Diirectaory & File
I Pauze
I[[--EDDTSEETDH-E--]] Stam
— Statizhics ‘g
Drives IIZI Start time I'IE:EEI:45
Drectanes IEI Elapzed time: ||:||:|:|:||:|:|:I4 Options |

Files I 0 EB scanned: ||:|

—%firus info

M ame | File

« |

[ | Mumber of Yinuzes: IEI

ﬂ It is not possible to remove a virus until the controller has booted completely.

The program “lkarus-Guard”, which runs in the background, is then started; this is indicated

by an icon in the Windows taskbar.

i@l start | TEKUKA Cross 3 | kR |

+

% 1626
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1  Running up / shutting down the controller (continued)

This program continually monitors the system’s main memory and drives.

In order to search for or remove viruses manually, it is necessary first to switch to the
Windows interface. Depending on the configuration, the user group “Expert” must be
accessed.

Further information about switching to the Windows interface can be found in the chapter
[The KUKA Control Panel KCP].

If a virus is discovered during operation, e.g. while accessing a floppy disk or network drive,
a corresponding virus warning is generated.

GusrdSa Vieerwarnung 3|
L
+

Ik Spstemn ist durch einen \ing infiziert!

If this happens, please start the Virus-Ultilities program via the Windows Start menu. Open
the Start menu using the keyboard shortcut “CTRL” + “ESC” and select the relevant program
using the arrow keys. Then press the Enter key.

ACcessones 4 I
IE karus visUTILITIES

Microzoft Personal ‘Web Server # ﬁ Guard 9x
Faint 5 hop Pro
Startlp L4
® Cross3
g |rkernet Explorer
fE 15-D05 Prompt
% Proarams @ YWindows Explorer
5% Documents L
@ Settings L
2] Find b
&3 Help
271 Run..

[@ Shuat Do, ..

The following window is then opened:
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& IKARUS virus utilities WINDOWS 9x
Flle Miew Optiong Estrazs Scan 3
| 2= =2| | Bl
Wame | Sizel
My Computer
4| | i
For Help, press F1 CONUM [

The virus scanner does not, by default, intervene in the execution of the KRC software. This
default setting must be changed in order to be able to search for or delete a virus. To do this,
open the “Options” menu and select the entry “Settings”.

[l el Ectraz Scan 7

Configure

Load default zettings
Global configuration file

Language

Activate the following option in the window which now opens and accept the settings by
pressing “OK”:
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1  Running up / shutting down the controller (continued)

¥ Configure settings ¥YUW32 - 9 |

General | Log |
Actions Extizs |

Yigw |
Exclusions |

Archive
Extensions

— Achiong

" Delete inl T
= Move infected file
= Rename infected file

— Backup
[ B ackup infected files before remo

wing wirLs

= Ik iowe et

= EEetamelile as

I”.vir

Activate the option
“Remove virus”

[ o |

Cancel

Now select the directories which

are to be searched.

& IKARUS virus utilities WINDOWS 9x
File “iew 0Options Extraz Scan 2
e s] e g2.—| —2 o
Q) sl El 2ol eE]m| =2 o m|
O o=j Deskiop Mame | Sii+
= 05 My Computer ([ Archivos de programa
==100 LI EE ditTemp
(] = {AE [C:] D i
B = Fukadata [D:] (ke |
B O ] _IKRC_OLDINGT
OS2 ILEAFDOKU an ‘Rents 10 & M DUl
I:IE BILDERPOOL on 'Rentz11( R Fil
- OS2 KRCRELEASES on Rents .
D Frogra™1
@i‘ Recvcled
1 Tmp
a Llzerprag
(dwindows -
‘I I ﬂ ‘.‘- L3 . [alat] I -lhl
Faor Help, presz F1 MLk | i

Start the virus scanner by selecting the “Scan” function in the menu of the same name and

pressing the Enter key.
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Wirus encyclopedia F8 |

& Scan
— Directany & File
— Statistic
Dirives I Skart ime I
Directories I Elapzed time: I Efiae |
Filesl KB scanned: I B
EXik |
—Wiruz infa
Mame | File
4| | ]
[ | MNurnber of Yinuses: I

The virus scanner then searches the specified drives and directories. Every virus detected
by the scanner is indicated in a dialog window and can be deleted by confirming the message.

# Virus wurde gefunden E |

Wirus 'Parityboot B'
wurde im Boothblock

a[[-B00TSEKTOR-A-]]
gefunden,

Yius entfemen @

[T Diese Machricht micht metr anzeigen

Mein

Stop

If files in the operating system or robot control software are infected by viruses, the
software in question should be reinstalled as a precautionary measure once the

viruses have been deleted.

Finally, a summary is displayed of the drives searched and the viruses found.
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1  Running up / shutting down the controller (continued)

@ Finished scanning

lkams YU has finished the vius scan

Il =3

Dirives scanned: |2
Directornes scanned: |1 23

Files szanned;  |75E

Vigzes found: |1

» Further information about the virus scanner can be found in the instructions delivered with
the scanner.

@ It is in your own interest to make sure that you always use the latest version of the virus
scanner.
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The KUKA Control Panel KCP

(N N N N N N N

o o' wWe E* 3 L u®

(N N N N N N

o' P

General

The KUKA Control Panel, referred to hereafter as “KCP”, forms the interface between man
and machine and is used for easy operation of the “KR C...” robot controllers. All elements
required for programming and operator control of the robot system, with the exception of the
main switch, are located directly on the KCP. Due to its ergonomic design and its lightness,
the KCP can be used not only as a console unit but also as a handheld unit. The holding
domes and enabling switches on the back of the KCP are arranged in such a way that the
KCP can be easily used by both left-handed and right-handed people.

The VGA color-graphic LCD display helps to visualize operator and programming actions.
If you have already worked with the operating system “Windows”, you will find many familiar
features and elements on the user interface.

The following description gives you an overview of the KCP’s operator control elements and
graphical user interface.
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2.2  Operator control elements of the KCP

EMERGENCY STOP button

The EMERGENCY STOP button is the most
important safety element. This red slam push-
2100 button is pressed in dangerous situations and
causes the drives of the robot to be switched
off immediately.

Before the drives can be switched on again,
the EMERGENCY STOP button must be
released. To do so, turn the top of the button
clockwise until it audibly disengages. The
associated EMERGENCY STOP message in
the message window must then be acknow-
ledged by pressing the softkey “Ack”.

Pressing the EMERGENCY STOP button
activates path-oriented braking.

OO0

OO0000QC00000

slelalalslslislalnlela
COCOO0000O0

]
[ ]
)
()
[ ]
[ )
‘.

)

2. 1® . Drives ON

BieleBiaieiwie
S,

Pressing this pushbutton switches the drives
of the robot on.

These can only be switched on under normal
operating conditions (e.g. no EMERGENCY
STOP button pressed, safety gate closed,

etc.).
6500800866060 If the “Manual” mode is set, this pushbutton

000000003000 has no function (see also “Mode selection”).

COQOO0O000

Drives OFF

Pressing this pushbutton switches the drives
of the robot off. The brakes of the motors are
also engaged after a slight delay and keep
the axes in their positions.

If the “Manual’” mode is set, this pushbutton
has no function (see also “Mode selection”).

Drives OFF activates dynamic braking.

) U
OO0 0O0000)

) @

OO

Co00C000Q0CO0000

alelalslsinislialalela
COCOO0000Q0

7y
<> 100000
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The KUKA Control Panel KCP (continued)

Mode selection

Using this keyswitch you can switch between
the following operating modes:

@ Test 1

The robot moves only as long as one of
the enabling switches (on the rear of the
KCP) is held down.

Movements are executed at a reduced
velocity.

@ Test 2

The robot moves only as long as one of
the enabling switches (on the rear of the
KCP) is held down.

Movements are executed at the pro-
grammed velocity.

@ Automatic

The robot executes the selected pro-
gram automatically and is monitored
using the KCP.

Movements are executed at the pro-
grammed velocity.

External

The robot executes the selected pro-
gram automatically and is controlled
using a host computer or a PLC.

Movements are executed at the pro-
grammed velocity.

If the operating mode changes while the program is running, dynamic braking is activated.

@ Automatic operation is only possible with the safety circuit closed.

>3

Further information can be found in the chapter [Executing, stopping and resetting

programs].
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OO
Co00C000Q0CO0000
alelalslsinislialalela
COCOO0000Q0

COQOO0O000

@

YO CHEX LY )
COQOO0O000

RS
@

OO
00000000000 Y
alelalslsinislialalela
COCOO0000Q0

B
Escape key (ESC)

An action that has been started can be
aborted at any time using the Escape key.
This includes, for example, open inline forms
and status windows.

Menus opened by mistake can also be
closed again, one by one, by pressing this
key.

Window selection key

With this key, you can switch between the
program, status and message windows if
they are available.

The background of the selected (activated)
window is highlighted in color.

This activation is also called the “focus” in
this handbook.

Program STOP

Pressing this key stops a program that is
running.

Path-maintaining braking is carried out and
this can be acknowledged in automatic mode.

To resume a program that has been stopped,
press the “Program start forwards” key.

Program start forwards

This key is used to start a selected program.

A program is only be started if the drives are
switched on and there is no EMERGENCY
STOP situation.

Releasing the “Program start forwards” key
in jog mode (T1 or T2) triggers path-
maintaining braking.
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2 The KUKA Control Panel KCP (continued)

To start the robot in the jog mode — T1 and T2 - one of the enabling switches must be held
down and then the “Program start forwards” key must be pressed. This start key must be
held down during program execution.

Program start backwards

00000000 By pressing this key, the motion blocks of the
U — selected program are executed step by step
) towards the beginning of the program.

© : The robot is thus moved in reverse direction
O f.-> along the path originally programmed.

() This movement is used, for example, for
OO 0000 subsequently teaching intermediate points in

::.l.......... . .
B0 00000000000 circular motions.
e

SooTeeee Releasing the “Program start backwards” key
triggers path-maintaining braking.

This function is only available
in the operating modes T1

@ @ (Test1) and T2 (Test2).

Enter key

This operator control element corresponds
to the “Enter” or “Return” key that you know
from a PC keyboard.

It is used to conclude commands, confirm
entries in forms, etc.

Arrow keys +— 1 | —
The arrow keys are used to

O
O : - change the position of the edit cursor, and
0O - move between boxes in inline forms and
O O) parameter lists.
- .

O ) —) To do so, press the corresponding arrow key.
elelclia)om]a]als -‘\ ® The functions, including the repetition
R R o s function and the repetition rate, are similar to
SO0 0000000000 those of a PC keyboard.
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Space Mouse

DOO000000 ) )
This operator control element is used for the

manually controlled motion of all 6 axes
(degrees of freedom) of the robot. The
magnitude of the deflection affects the
velocity of the robot.

Alternatively, the -/+ status keys on the right-
6BGOB00E5060 hand side of the display can also be used.

0000000000 N/ See also chapter [Manual traversing of the
robot].

D Menu keys

These keys are used to open a menu in the
menu bar (at the top of the display).

You can select from the menu that is opened
as follows:

- by using the (] 1) arrow keys, which
highlights the selected menu item in

0 Mark al color, and then pressing the Enter key
1 Copy or

2 Paste - by using the numeric keypad to enter
30t the numbers preceding the desired
;Delete menu item.

gDupﬁcatE A menu can be closed one step at a time by
E & alect y pressing the Escape key as often as required.
¥ Cancel program

8 Reset program

Status keys

The status keys (on the left and right of the
display) are used for selecting operating
options, switching individual functions and
setting values.

The respective functions are graphically
indicated by icons in the status key bar. See
also Section 2.4 (Status key bar).
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2 The KUKA Control Panel KCP (continued)

Softkeys

These operator control elements are used to
select the functions indicated in the softkey
bar (at the bottom of the display).

D The functions available are dynamically
li adapted, i.e. the assignment of the softkey

bar is altered.

O e e Further information can be found in Section
..........."’ 2.4 (Softkey bar).

COQOO0O000

Numeric keypad

The numeric keypad is used for entering
numbers. On a second level, the numeric
keypad is assigned cursor control
functions.

The “NUM” key on the keyboard is
pressed briefly to switch between these

levels.

The “NUM” box in the status line of the
display indicates the currently active function
of the numeric keypad:

6
ORG @ Numeric input activated NUM |CAPS .I
/TB; @ @ Cursor control functions activated NUM ([CAPS .I

HOME LDEL PGUP
Jumps to the beginning Deletes the line in Moves one screen
of the line in which the which the edit cursor towards the beginning
edit cursor is positioned. is positioned. of the file.
/ TAB
UNDO \/ - - :
Cancels the last entry ) H07ME LDgEL PG# F Tab jump
(not yet implemented) PGDN
4 4 ‘UNSDO > TAB Moves one screen
6 towards the end of

END TN the file.
Jumps to the end of /END CTRL PGDN

the line in which the 1 2 3 CTRL
edit cursor is positioned.

708 - Control key; e.g. for

©
®

program-specific

INS 0 :
) . mmands.
Switches between insert commands
and overwrite modes.

A DEL Arrow +
The set mode is indicated Deletes the character Backspace key;
in the status line as follows: to the right of the edit cur- deletes the character to
sor. the left of the edit cursor.
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Keyboard

You can switch between lower-case and
upper-case letters by means of the

“SH I FT” key. m

If the shift key is pressed once, the next
character will be typed in upper case. To
type upper-case characters, the shift key
must be held down while the characters
are entered. It is also possible to switch to
continuous upper-case characters (Caps
Lock) using the keyboard shortcut
“SYM’+“SHIFT”. For control purposes,
"Caps” in the status line will be changed
from gray to highlighted.

Caps Lock inactive NUM |CAPS ..
Caps Lock active NUM lﬁ . .

1

Punctuation marks and special characters are available on a
second keyboard level. You can switch to this level by pressing
the “SYM” key.

If the “SYM” key is pressed once, the corresponding punctua-
tion mark or special character will be typed next. To obtain a
locking function, this key must be held down while characters
are entered.

In certain applications, e.g. auxiliary programs, it is possible
to control functions by means of key combinations
(e.g. “ALT”+“TAB”). On the KCP, the “ALT” key is located
in the position shown on the left.

The “CTRL” key is located on the numeric keypad.

Before the “CTRL” key can be used, the numeric keypad must
be switched to the cursor control functions (see the description
“Numeric keypad”).

The “SHIFT”, “ALT”, “CTRL” and “SYM” keys remain activated for one keystroke, i.e. if the
“SHIFT” key is pressed, for example, and then released, it is active for the next keystroke.
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2 The KUKA Control Panel KCP (continued)

2.3 The rear of the KCP

Enabling switch
Enabling switch

Connections

Space Mouse

Enabling switch

Program start
forwards
Rating plate

Enabling switch

Reserved for
subsequent ap-
plications.

Ethernet port
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24 Graphical user interface (GUI)

2.4.1 Settings for brightness and contrast

The display of the KUKA Control Panel is subdivided into several areas with various
functions. These are dynamically adapted to the different requirements during operation.

The elements of the graphical user interface include the menu bar, the status key bars and
the softkey bar, the program window, the inline forms, the status and message windows and
a status line.

These are illustrated below on the basis of examples. The assignment of the menu, status
and softkey bars depends on the applications installed.

Forthe sake of greater clarity of the graphical user interface, both the brightness and contrast
of the LCD display can be adjusted.

The manual traversing function must be switched off first before the brightness and contrast
can be changed. The status key “Traversing mode” is located at the top left of the display.

The two status keys on the righthand side of the display are used for setting the brightness
and contrast. The respective values can be changed from 0...15 by pressing the correspond-
ing +/- status key.

2.4.2 Function keys

File Edit Cnnﬁgurtl Mnnitnrl Setup |Cnmmand5|Technnlngy Help

A

Menu bar

Robot controller functions are grouped
together in the menu bar.

These groups (menu items) must be opened
using the menu keys (above the display) to
access the next function level.

Further information onthe menu keys can be
found in Section 2.2.

N N I B R
10O Ok

Status key bars

The status key bars show the changeable
functions of the status keys to the left and
right of the display.

The appearance of, or the functions assigned
to, the status keys change during execution
of the program.

Further information on the status keys can
- be found in Section 2.2.

O @ 2 = &)
ut
DO=E=O®E
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The KUKA Control Panel KCP (continued)

243

[J L JCTO]
I |

\
Dl New | Select | Duplicate | Archive | Delete | ¥\ | |
New | Select |

plicate |

Archive

Softkey bar

The softkey bar, which adapts itself dynami-
cally, offers functions that can be selected
using the softkeys (at the bottom of the
display).

Further information on the softkey bar can
be found in Section 2.4.6.

Delete Open

Input/output windows

TERT EX g
JEXT EXAMPLEZ ( | |
$EXT EXAMPLEZ ( )

HoE
6 PTP HOME vel- 100 % DEFAULT
7 AUTOEET INI
2 Loop
3 POO (HEXT_PGNO,#PGNO_GET,"--",0 )

uuuuuuuuuuuu ; Select with

12 casE 1
13 P00 (HEXT_PGNO, #PGNO_KCKN, "~=",0 ) :
L

MPLE1 { | ; Call User-Program

15
16 CASE z

Block pointer (program pointer)

%
OO -

10 SWITCH PGHO ; Select «
l, Programnumbher

12 CASE 1
13 POO (BEXT PGHNO,#PGNO AC
L Leset Progr.lo.-Reqgest

Edit cursor

[

SY5 | Oupu

Tutpu]

)2 Outpu
[ H Output
4 Outpu]
(@} Outpu]
[0 Outpu]
(@} Outpu]
Ouiput

(1 1 Il

Ouiput
Ouiput
Ouiput

[ I ) B R O

-

Program window

The program window shows the contents of
the selected program. If there is no program
selected, a list of the available programs is
displayed in the program window.

Located between the line number and the text
of the instruction, or statement, is a yellow
arrow pointing right, the “block pointer”. This
indicates the program line that is currently
being executed.

Another marker is the “edit cursor”, a vertical
red line. The edit cursor is located at the
beginning of the line that is currently being
edited.

Further information on the use of the block
pointer is provided in Section 6.4.3.

Status window

The status window is opened as required for
display purposes (e.g. assignment of outputs)
or for entry of data (e.g. during tool calibration).

|Dutput
| s | Output
Clutput
2 Output
. 3 Clutput
(4 Output

You can move between the input boxes using
the “|” and “1” arrow keys.
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Message window

\
D The controller communicates with the operator
D via the message window. Notification, status,
acknowledgement, wait and dialog messages
D are displayed here.

I Ti...| Mr. I Sic. I lessage
CD 15:562 1356 HPU Start key required
: : BCO

eached

D\ \D Each type of message has a specific symbol
| assigned to it. Further information can be
found in Section 2.4.5.

If the message text does not fit in one line, the remainder of the text is automatically cut.

~ " Inordertoview the entire message text, select the relevant line using the arrow keys. Then
press the Enter key. The complete message text is then displayed.

E Ti.. . | Source Meszage

The “ESC” key takes you back to the normal display.

Inline form

Some of the program functions require values
to be entered.

These values are entered in an input mask
(inline form) or selected from inline sub-
menus.

In this way, you ensure that the programmed
instructions always have the correct format.

'jlﬁ|comj Vel=[100 %[PDAT1

[ N I O O
I

|__ =|[P1 [conTx|¥el=[100 %[PDATI

You can move between the input boxes using the “|” and “1” arrow keys.
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2 The KUKA Control Panel KCP (continued)

2.4.4 System status

[
[

!

[

Status line (status bar)

The status line provides a collection of infor-
mation on important operating statuses.

This includes information on the status of the
PLC or a program.

More detailed information on the indications
of the status line can be found in Section

N O O A O

2.4.6.
D “NUM [cans [/ [[r [R1ycELL \Linq‘{\;r [Pov=100% |Rob_1 [13:09 ‘
NUM AR5 [§ |1 R | RIJCELL Line 5 |AUT POV=100% |Rob_1 [13:09
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245 Messages

®

2

The symbols displayed in the message window have the following meaning.

Notification messages contain information or indicate operator actions, programming
errors and operator errors. They are purely for information purposes and do not interrupt
program execution.

Start key required

This message appears after a program has been selected.

Status messages indicate the status of the system. They are also informational in character
and can interrupt the application program to a certain extent. Status messages are automati-
cally deleted when the status that triggered them is no longer applicable.

EMERGENCY STOP

This message is generated if, for example, the EMERGENCY STOP button has been
pressed or a safety gate opened.

Acknowledgement messages frequently appear following a status message (e.g. EMER-
GENCY STOP) and must be explicitly confirmed. They indicate disruption to program execu-
tion.

Confirm EMERGENCY STOP

Acknowledgement messages stop robot operation until the cause of the error has been elimi-
nated and the message confirmed.

Wait messages are generated if a program is running and a wait condition is being executed.

WAIT FOR $IN[1]==TRUE

The robot controller is stopped until the condition is fulfilled or the program reset. In this
example the system is waiting for a signal at input 1.

The operator must respond to dialog messages. The result is stored in the relevant variable.
The program is stopped until the message is acknowledged, and subsequently resumed.

Do you want to touch point “P1”?

The “yes” and “no” softkeys are now offered in the softkey bar. When one of the two softkeys
is pressed, the message is deleted from the message window.
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2 The KUKA Control Panel KCP (continued)

2.4.6  Status bar

The status bar gives you information about important operating states.
NUM 0405 (8 | [R [R1CELL Line 5 AUT POV=100% Rob_1 [13:09

NMUM ——® Numbers are entered using the numeric keypad.

I
HUM —® The numeric keypad’s cursor control functions are activated.

NuM [cars [s 1 R [ rgcELL Line 5 AUT POV=100% Rob_1 [13:09
—

CAPS —» Upper-case characters are switched on (all characters will be written
| in upper case)

CAPS —® Upper case characters are deactivated (both lower and upper-case
characters can be entered)

NUM 0405 (8 | [R [R1JCELL Line 5 AUT POV=100% Rob_1 [13:09
—» Gray: The “Submit” interpreter has been deselected.

—» Green: The “Submit” interpreter is running.

— Red: The “Submit” interpreter has been stopped.

e

NUM 0405 (8 (| [R [R1CELL Line 5 AUT POV=100% Rob_1 [13:09

|_| — Green: The drives are ready.

i —» Red: The drives are not ready.
NUM [CA75 EMIE“HUCELL Line 5 AUT POV=100% Rob_1 [13:09

—» Gray: No program has been selected.

—» Yellow: The block pointer is located in the first line of the
selected program.

A program has been selected and is currently being

executed.
——p Red: The selected and started program has been stopped.
——p Black: The block pointer is located in the last line of the

B-—E— == — =
o

selected program.
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NUM 0405 (8 | [R [R1JCELL Line 5 AUT POV=100% Rob_1 [13:09
|

[
JB1}CELL —¥» This box indicates the name of the selected program.

NUM 0405 (8 | [R [R1JCELL |Lin|n: 5 AUT POV=100% Rob_1 [13:09

Line 5 — This box indicates the block number of the program line currently being
executed.

NUM 0405 (8 | [R [R1JCELL Line 5 AUT POV=100% Rob_1 [13:09
|

|
T1 ——» Operating mode T1 (manual mode/jog mode).

I
T2 —» Operating mode T2 (manual mode/jog mode).

| Operati R
perating mode in which a host computer or PLC assumes control of
EXT P ihe robot system (Automatic External).

I
aUT —® Operating mode (Automatic).

NUM 0405 (8 | [R [R1JCELL Line 5 AUT IP0v=1I|]u% ‘Reb_1 [13:09

PO¥=100% —» The Program override (the traversing velocity) in this example is set at
100% of the process velocity.

HOv=50% — TheJogoverride (for manual traversing); in this example the settraversing
velocity is 50%.

NUM 0405 (8 | [R [R1JCELL Line 5 AUT POV=100% Iﬂut|_1 13:09

I
Rob 1 —» The name of the robot is shown here.

NuM [cars [s 1 R [ rgcELL Line 5 AUT POV=100% Rob_1 1 3109

|
13:26  — The current system time.
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2 The KUKA Control Panel KCP (continued)

2.4.7 Toggling to the Windows interface

It is possible to toggle to the Windows interface (only at Expert level) using various keyboard
shortcuts. To do this, make sure that the “NUM” display in the status line is deactivated, so
that you can use the numeric keypad’s control functions.

Cursor control functions
activated

NUM [caps Bl

L}
COQOO0O000

24.71 Alt-Tab

This combination makes it possible to toggle to another active program. These could include,
for example, the programs “KR C...” and “Kuka-Cross 3”. Hold the “ALT” key down and

repeatedly press the “TAB” key in the numeric keypad until the desired program is indicated.
Then release both keys.

Blaealelne
/TAB
0+®
J-.---
'D

COQOO0O000
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2.4.7.2 Alt-Escape

This returns you to the previous active application. Hold the “ALT” key down and repeatedly
press the “ESC” key. Then release both keys.

OO )
COQOO0O000

,I?.'.?.'.?. &

2.4.7.3 CTRL-Escape

The key combination “CTRL"+“ESC” allows you to open the Windows Start menu in order
to call a different application using the arrow keys.

21010 . Erograms r
~ S O00000 Y Documents r
- Settings 4
3] Find 3
& Help
ﬁ Bur..

Bl EEEIEs
1.-...0....‘ QSthDDWH...

....l....."
£ T KUKA-Cross 3

COQOO0O000
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2 The KUKA Control Panel KCP (continued)

248 Windows mouse emulation using keys

AR
SHE
%y,

This function enables you to move the mouse cursor using keyboard shortcuts and emulate
the left and right mouse buttons. This option is deactivated by default.

Activate mouse operation by pressing the “SYM” key and then the “Enter” key. The function
can be disabled again in the same way.

Standard mouse Mouse emulation
operation activated

The mouse cursor can be moved in the desired direction using the arrow keys. If akey is held
down, the mouse cursor moves with increasing speed in the desired direction.

@ The Enter key replaces the left mouse button.

9 The space-bar functions as the right mouse button.

The middle mouse button and “Drag and Drop” functions cannot be emulated.
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3 Coordinate systems

3 Coordinate systems

3.1 General

To move the robot manually, using the Space Mouse or the traversing keys, you must select
a coordinate system on which the robot movements are to be based.

For this purpose, you can choose from the following four systems, the use of which is
explained in greater detail further on in this chapter.

Joint coordinate system
Each robot axis can be individually moved in positive or negative direction;

WORLD coordinate system
Fixed, rectangular coordinate system whose origin is located at the base of the robot;

BASE coordinate system

‘Z Rectangular coordinate system which has its origin on the workpiece that is to be

processed;

TOOL coordinate system
Rectangular coordinate system, whose origin is located in the tool.

The robot moves in accordance with the reference coordinate system selected. This has
the effect that the robot movements are different in, say, the TOOL coordinate system from
those in the BASE coordinate system. More detailed information on this can be found in
the following descriptions of the individual coordinate systems.

The reference coordinate system can only be changed in the “Manual traversing” mode. The

d & status key “Traversing mode” at the top left of the display must show either the “Space
ﬂ Mouse” or “Traversing keys” symbol.

To select the desired coordinate system, repeatedly press the status key on the KCP
illustrated below until the symbol for the desired coordinate system appears in the status key
bar.

= ...in the chapter [Manual traversing of the robot] for information on moving the robot
with the Space Mouse or the traversing keys.

»@ Further information can be found...

= ...in the documentation [Start-up], chapter [Calibration - Tools and workpieces] for
information on calibrating tools and workpieces.
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3.2 Joint coordinate system
E \ In the joint coordinate system, each robot axis can be individually moved in positive or

negative axis direction. This can be done using the traversing keys or the Space Mouse, the
Space Mouse allowing 3 or 6 axes to be moved simultaneously.

The following traversing keys/movements of the Space Mouse enable each axis to be moved
individually:

Traversing keys Space Mouse
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3 Coordinate systems (continued)

33 WORLD coordinate system

&

>3

The WORLD reference coordinate system is an absolute (fixed), rectangular, cartesian
coordinate system, the origin of which is generally located inside the work cell. The origin of
the reference system remains in the same position when the robot moves, i.e. it does not
move with it.

On delivery, the origin of the WORLD coordinate system is located in the base of the robot.

Position of
operator

Information regarding the Space Mouse:

The World coordinate system corresponds with that of the Space Mouse if the operator
(KCP) is standing directly in front of the robot in the position illustrated above. It is also
possible to communicate a different operator (KCP) position to the system in order that the
coordinate systems correspond with one another, thus ensuring that handling is kept as
simple and safe as possible.

The following traversing keys/movements of the Space Mouse enable each axis to be moved
individually:

Manual traversing keys Space Mouse

Further information on the Space Mouse may be found in the chapter [Manual traversing
of the robot], in the section [Moving the robot with the Space Mouse].
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34 BASE coordinate system

z

The BASE coordinate system is a rectangular, cartesian coordinate system, the origin of
which is located in an external tool. This could be a welding gun, for example. If you have
selected this system as reference coordinate system, the robot moves parallel to the axes
of the workpiece. The BASE coordinate system only moves in the case of a workpiece that
is fixed to a mathematically coupled external kinematic system.

The following traversing keys/movements of the Space Mouse enable each axis to be moved
individually:

Manual traversing keys Space Mouse

@ On delivery, the origin of the BASE coordinate system is located in the base of the robot.
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3 Coordinate systems (continued)

3.5 TOOL coordinate system

(&

The TOOL coordinate system is a rectangular, cartesian coordinate system, the origin of
which is located in the tool. This coordinate system is generally orientated in such a way that
its X axis is identical to the working direction of the tool. The TOOL coordinate system
constantly follows the movement of the tool.

The following traversing keys/movements of the Space Mouse enable each axis to be moved
individually:

Manual traversing keys Space Mouse

On delivery, the origin of the TOOL coordinate system is located at the center of the robot
flange.
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4 Manual traversing of the robot

4 Manual traversing of the robot

4.1 General

Manual traversing is used for manually controlled movement of the robot to teach destination
points, for example, or to move the robot free after one of its axes has violated one of its
software limit switches.

The robot has a total of six axes as standard, which are defined as follows:

Overview:

Position and direction of rotation
of the robot axes

or T2. Manual traversing is not possible with the switch in the positions “Automatic” and

For manually traversing the robot, the mode selector switch must be set to “Jog mode” - T1
“Automatic External”.

@ @ The current setting of the mode selector switch is displayed in the status line:

v
\_ wum[oaes SR [ 11 [pov=100% [Rob_1 [10:01

» Further information on the operator control element “Mode selector switch” can be found
in the chapter [The KUKA Control Panel KCP].

ﬂ The robot can be manually traversed only if there is no EMERGENCY STOP situation.
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. ; If a robot axis runs against one of its software limit switches, it is immediately switched off.
\ The robot can then be moved out of this position manually in the joint coordinate system.
All the other axes remain unaffected.

Operator Control

Please note:

If one or more of the robot axes hits its end stop without being braked and at more
than 20 cm/s (manual velocity set by the manufacturer), the buffer concerned must

be replaced immediately.
If this happens to axis 1 of a wall-mounted robot, its rotating column must be
replaced.
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4  Manual traversing of the robot (continued)

4.2 Selecting the traversing mode

& [ (&

N

-
2
=

il

C
-

The following traversing modes are available for manual traversing of the robot:

= Manual traversing switched off

Intended solely for program execution or operation in “Automatic” mode;

=  Moving the robot with the “Space Mouse”

For simultaneous movement of 3 or 6 axes, depending on the setting of the degrees

of freedom;
= Moving the robot with the traversing keys

In order to move each axis individually.

To make your selection, repeatedly press the status key “Traversing mode” until the symbol
for the desired traversing mode appears in the status key bar.

For the purposes of enhancing your overview of the robot movement, the positions of the
axes can be shown in a status window. To do this, the menu key “Monitor” is pressed and

one of the options in the submenu “Rob. Position” is selected.

Monitor I
@ 140 v
1 Rob. Position  » 0 Cartesian

2\ ariable » 1 Axiz specific
3 DMagrosis

Ahwfindows 3 aster/Slave
5 zon Edt 1 @

2 lncrement al

b .

&1
A2

A3

[d=g]

I 0.000000
I 0.000000
I 0.000000

b4
i)

&6

[d=al

I 0.000000
I 0.000000
I 0.000000

-
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4.3 Selecting the kinematic system

The traversing keys can be used to move both the standard robot axes and external axes,
as well as any external kinematic systems which have been configured. To select the desired
axis or kinematic system, repeatedly press the status key shown below.

& f&

@ The type and number of options available depend on your system configuration.

First ensure that manual traversing with the traversing keys or Space Mouse is activated.
‘ﬂ & Otherwise, moving the external axes will not be possible. Details can be found in Section 4.2.

= Robot

Only the 6 robot axes A1...A6 (joint coordinate system) or X,Y,Z,A,B,C (reference
coordinate system) can be moved

™

] External axes
1 @ Here you can move only the external axes (E1...E6)

= Robot and external axes
The main axes of the robot (A1...A3 or X,Y,Z) and the first 3 external axes (E1...E3) can

* be moved
{&

Here the main axes (A1...A3 or X,Y,Z) and the external axes (E4...E6) can be moved

If you move the robot using the Space Mouse (axes A1...A6 or X,Y,Z,A,B,C), you can
move the external axes (E1...E6) using the status keys. To do so, keep the enabling

4*@ switch held down.

»@ Further information about external axes can be found in the separate documentation

[External Axes].
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4  Manual traversing of the robot (continued)

4.4 Selecting the coordinate system

After you have selected the Space Mouse or the traversing keys, you can now choose the
reference coordinate system on which the robot movements are to be based. In manual
traversing, the individual axes then move in relation to the system selected.

The following reference coordinate systems can be selected:

= Joint coordinate system
Each robot axis can be individually moved in positive or negative direction.

= WORLD coordinate system
A fixed, rectangular coordinate system which has its origin at the base of the robot.

= BASE coordinate system

JZ Rectangular coordinate system, whose origin is located in the workpiece.

=  TOOL coordinate system
Rectangular coordinate system, whose origin is located in the tool.

The robot moves in accordance with the reference coordinate system selected. This has
the effect that the robot movements are different in, say, the TOOL coordinate system from
those in the BASE coordinate system.

7\[/\;, If the wrist axes A4 and A6 are in alignment (e.g. in the mastering position), axis A5 must
SN first be moved in the joint coordinate system in order to avoid the error message “Command
g acceleration exceeded A4”.

In the extended wrist axis position (A4 and A6 in alignment), there is the danger that
an external energy supply system (if present) may be wound around the wrist axis.

Further information on the extended wrist axis position can be found in the documentation
[User Programming], in the chapter [Motion], section “Infinitely rotating axes”.

If the robot is moved through the extended position (axes A2 and A3 in a straight
line), axis A3 may abruptly drop 15-20 cm before the command velocity is exceeded
and the axis switched off.

BedienungBHR4.1 08.01.03 en

59 of 224



s
Operator Control mmmm

To select the desired coordinate system, repeatedly press the status key on the KCP
illustrated below until the symbol for the coordinate system illustrated above appears in the
status key bar.

For further information on the subject “reference coordinate systems” please refer to the
documentation [Operator Control], chapter [Coordinate systems].

calibrated.

If the BASE coordinate system ($BASE) is not calibrated, it corresponds to the WORLD
coordinate system which is usually situated in the base of the robot.

If the TOOL coordinate system ($TOOL) is not calibrated, it is situated at the center of the
robot flange.

@ As standard, when the robot is delivered, the BASE and TOOL coordinate systems are not
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4  Manual traversing of the robot (continued)

4.5 Jog override (manual traversing velocity)

| &

=

a0
&

HOV=5b0x

N
AN

- [\M’) ]
=

il

In some cases (e.g. moving to destination points during teaching) it is of vital importance to
reduce the traversing velocity. Only in this way can points be addressed precisely and
collisions with tools/workpieces be avoided.

The “Jog override” function, which is only available in the “Manual traversing” mode, can be
used for this purpose. The status key “Traversing mode” (at the top left of the display) must
show the symbol “Space Mouse” or “Traversing keys”.

You can now alter the jog override setting by means of the “+/-" status key to the right of the
symbol “Override” (at the bottom right of the display). The current setting is displayed both
in the symbol and in the status line.

With the Space Mouse, the velocity can be further decreased by reducing the deflection of
the mouse (velocity proportional to the deflection).

In modes “T1” and “T2”, the Jog override can also be altered during program execution.

The Jog override increment can be increased. To do this you must activate the option
“Jog-0QV Steps” in the “Configure - Jogging” menu. The value is then no longer altered in
increments of 1% but changes between 1, 3, 10, 30, 50, 75 and 100 per cent of the value
specified in the machine data.

Configure I 01/0

1140 Dirisver
2 SUBMIT Interpreter
3 Statuzkeps

Ll v W™ T v

4 Jogging v 0O Program-0%-Steps ondoff

& Us=er group v 1Jog-0%-Steps ondoff
E Cur. tool/baze 2 Maouze position

1 Tool definition J 3 Maousze configuration
8 On/0ff optiohz r

3 Mizcellaneous r

If you have selected the joint coordinate system as the reference coordinate system, the
jog override refers to the specific axis.

If arectangular coordinate system is set (e.g. WORLD coordinate system) the jog override
refers to the axis with the longest trajectory (leading axis). The motions of all other axes
are synchronized with the leading axis.
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4.6 Moving the robot with the Space Mouse

4.6.1 General

P

>3

>3

If you have selected the Space Mouse as the operator control element using the status key
“Traversing mode”, you can now move the robot in 3 or 6 axes (degrees of freedom) at the
same time. The Space Mouse is assigned a coordinate system that stays the same in all
reference coordinate systems.

Please refer to the section [Selecting the traversing mode] for information on selecting
this traversing mode.

If you pull the Space Mouse towards you in the positive X direction, for example, the robot
axes will likewise move in the positive direction in the reference coordinate system. This also
applies to the Y and Z axes.

Turning the Space Mouse about its X axis, for example, likewise causes the tool center point
to rotate about the X axis of the set reference coordinate system. This again applies equally
to the Y and Z axes.

Please refer to the section [Selecting the coordinate system] for more information on
coordinate systems.

It is only possible to move the robot manually if you first hold down one of the enabling
switches (located on the back of the KCP) and then operate the Space Mouse. If either the
enabling switch or the Space Mouse is released while the robot is moving, it is stopped
immediately.

For robot motions in the world coordinate system, the function “Mouse position” is also
available.

For certain applications, e.g. fine positioning or tool calibration, it is useful not to move the
robot in 6 axes simultaneously. For this reason, the aids “Degrees of freedom” and “Dominant
axis” are available to reduce the number.
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4  Manual traversing of the robot (continued)

4.6.2 Mouse position

In order to ensure intuitive operator control when traversing the robot using the Space
Mouse, the operator can inform the controller of his position.

Configure I This function is reached by pressing the menu key “Configure” and executing the option
“Jogging” —> “Mouse position”.

oo

110 D

2 SUBMIT |nterpreter
3 Statuskeys

Ll v v v ¥

0 Program-0%-Steps andoff

ﬂ J .:.gging

5 Uger gnoup 1 Jog-0%-Stepz andoff

E Cur. tocl/basze 2 Mouze poziton

£ Tonl definiticn ] 3 Mouze configuration
8 On/OfF optiohz »

9 Mizcelaneous »

The default setting for the mouse position is 0 degrees (in the positive X direction the robot
will move towards the operator). To ensure that the deflection of the Space Mouse
corresponds to the motion direction, the operator should stand in front of the robot.

|ED-M|:|use Paozition
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If the operator now moves to the left of the robot and wishes to again move the robot towards
himself, he no longer has to rethink what he is doing. The mouse position is simply set to 90
degrees. This causes the world coordinate system to be rotated by 90 degrees in the robot

controller.
Z+A
I
|
|
|
|
|
|
|
1
i,
.’.’ °\°\
RN N,
ég - \.\
X+ &
X+
The same Space Mouse motion as before will once again move the robot towards the
operator.

|ED-M|:|use Pasition

You can change the position of the 6D mouse by pressing the corresponding softkeys. Each
time the softkey “+” is pressed, the world coordinate system is rotated an additional 45
degrees in a clockwise direction. The softkey “~” rotates the coordinate system in a counter-
clockwise direction.

The KCP symbol in the status window also moves each time the softkey is pressed, and thus
always indicates the current position.

o

Close The softkey “Close” accepts the current mouse position and closes the status window.

When switching to “AUT” (Automatic) or “EXT” (Automatic External) mode, the mouse
position is automatically reset to 0 degrees.
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4  Manual traversing of the robot (continued)

Pressing the softkey “+” twice shifts the mouse position 90 degrees clockwise. The
operator is standing to the left of the robot in this case.

o

|
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4.6.3 Degrees of freedom of the Space Mouse (Mouse configuration)

The number of axes which can be moved simultaneously using the Space Mouse can be
limited. This is done using the function “Degrees of freedom”.

Configure I This function is reached by pressing the menu key “Configure” and executing the option
“Jogging” -> “Mouse configuration”.

ol 3

110 D »

2 SLBMIT Interprater B

3 Statuskeys ]

4 Jogging 3 O Program-0%-Steps ondoff
5 Uger gnoup 1 Jog-0%-Stepz andoff

E Cur. tocl/basze 2 Mouze pozton

£ Tonl definiticn 3 Mouze configuration

8 On/OfF optiohz
9 Mizcelaneous

»

A status window opens in which you can set the degrees of freedom.

|ECr-Mowize configuration

Axis selection

E.. all Axis (6D)

Degrees of freedom of the
Space Mouse

Dominant mode

Doms
[é' dominant

A total of three options are available:

g u
vz | ABC

6D |

Motion of the Motion of the Unlimited
main axes wrist axes functionality
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4  Manual traversing of the robot (continued)

4.6.3.1 Motion of the main axes

vz |

The functionality of the Space Mouse is here restricted to motion of the main axes A1, A2
and A3. Only pulling or pushing the Space Mouse, as shown in the figure below, moves
the robot. How the robot moves depends on the reference coordinate system of the robot
that has been set. Turning the Space Mouse has no effect on the robot.

Turning the Space Mouse about its coordinate axes therefore has no effect on the robot.

If you have selected a Cartesian (rectangular) coordinate system, you can only move the
robot translationally in the X, Y and Z coordinate axes. Several axes usually move
synchronously in this case. If, on the other hand, you have selected the joint (axis-specific)
coordinate system, you can only move the robot axes A1, A2 and A3 directly.

Joint reference coordinate system:

4.6.3.2 Motion of the main axes

b

ABC

The functionality of the Space Mouse is here restricted to motion of the wrist axes. Only
rotating the Space Mouse, as shown in the figure below, moves the robot. Here too, the type
of movement depends on the reference coordinate system of the robot that has been set.

Pulling and pushing the Space Mouse has no effect on the robot.

In a Cartesian coordinate system, you can only move the robot rotationally about the X, Y
and Z coordinate axes. Several axes can also move simultaneously in this case too. If, on
the other hand, you have selected the joint (axis-specific) coordinate system, you can only
move the robot axes A4, A5 and A6 directly.

Joint reference coordinate system:
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4.6.3.3 Unlimited functionality

6D |

With this setting, all 6 axes of the robot can be moved. If a Cartesian coordinate system is
selected, pushing or pulling the Space Mouse along its X, Y or Z axis causes the robot to
be correspondingly moved along the X, Y or Z axis of the set reference coordinate system.
Rotating the Space Mouse about its X, Y or Z axis similarly causes the tool center point to
be correspondingly rotated about the X, Y or Z axis.

If you select the joint coordinate system, you can specifically move the robot axes A1 to A6:
Pushing or pulling (translational motions) along the X, Y and Z coordinate axes of the
Space Mouse moves the robot axes A1, A2 and A3. If, on the other hand, you turn the Space
Mouse about its X, Y and Z coordinate axes, you can move the wrist (robot axes A4, A5 and
AB).

Joint reference coordinate system:

You can use the settings described above to reduce the number of degrees of freedom from
6 to 3, but it is not possible to move just one single axis with the Space Mouse.

Itis, however, possible to define a so-called “dominant” axis in order to permit operation with
only one axis if required.
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4  Manual traversing of the robot (continued)

4.6.4 Dominant axis of the Space Mouse (Mouse configuration)

For various applications, it is useful to limit the function of the Space Mouse to one robot axis,
the so-called “dominant” axis. When this function is switched on, only the coordinate axis
with the greatest deflection of the Space-Mouse is moved.

Configure I This function is reached by pressing the menu key “Configure” and executing the option
“Jogging” -> “Mouse configuration”.

ol

110 D

2 SUBMIT |nterpreter
3 Statuskeys

4 Jogging

5 Uger gnoup 1 Jog-0%-Stepz andoff

»
»
L3
»
[ 4

0 Program-0%-Steps andoff

E Cur. tocl/basze 2 Mouze pozton

£ Tonl definiticn 3 Mouze configuration
8 On/OfF optiohz
9 Mizcelaneous

»

A status window opens in which you can specify whether only the dominant axis is moved.

|ECr-Mowze configuration

Axis selection

E.. all Axis (6D)

Dominant mode Dominant axis

Doms
[é' dominant

AN L/
(\ \) The command “Dominant axis” can also be switched on and off using the corresponding
,@’ ; status key. This status key is only available in the traversing mode “Space Mouse”.

[ Dom f Diom:
Dominant | Mot dom. |

Dominant axis Dominant axis
activated not activated
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4.6.4.1 Dominant axis activated

For moving the robot, the coordinate axis of the Space Mouse that is currently given the
greatest deflection is relevant.

Inthis diagram, the relative deflections of
the Space Mouse for axes A1-, A2+ and
A3- are represented by different arrow
lengths.

As can be seen, the deflection for A2+ is

greatest in this example.
~, - Axis 2 is thus the dominant axis, and only
b E axis 2 is traversed.

A2+ . .
As soon as another axis registers a

N greater deflection, this in turn becomes
Deflection the dominant axis.
of the Space Mousg‘

4.6.4.2 Dominant axis not activated

Either 3 or all 6 axes can be moved depending on the setting of the degrees of freedom. This
is known as a so-called superposed motion. Manual traversing of 3 or 6 axes simultaneously
=] should primarily be left to experienced users.
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4  Manual traversing of the robot (continued)

4.7 Moving the robot with the traversing keys

If, using the status key “Traversing mode”, you have selected the traversing keys as the input
medium, you can move the robot in accordance with the set reference coordinate system
by pressing the “+/-" status key.

selecting the traversing mode.

»@ Please refer to the section [Selecting the traversing mode] for further information on

With some robot models, the user interface may vary slightly from the standard interface.
With a palletizing robot in axis—specific manual traversing mode, for example, axes A4 and
A5 are not available, and in Cartesian traversing mode, angles B and C are not available.

4.7.1 Joint coordinate system

If you have selected the joint (axis-specific) coordinate system, the main and wrist axes A1
iﬁ' to A6 will be displayed in the righthand status key bar as soon as you press one of the
enabling switches on the rear of the KCP.

In the joint coordinate system, the traversing keys are assigned the axis designations
depicted below. The arrows shown on the robot axes (A1 to A6) show the direction the axes
will move when the “+” status key is pressed.

The axes are moved in the opposite direction (=) by pressing the side of the status keys

marked “-”.

Al : )
A2 ( )
=2 (- +’ "Ae@
Ad
— = + ’
A5
Ab
— -+ ’
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4.7.2 Coordinate systems TOOL, BASE, WORLD

If you have selected the “TOOL”, “BASE” or “WORLD” coordinate system, the main axes
X, Y and Z, and the wrist axes A, B and C are displayed. Several axes are usually moved
synchronously.

In the world coordinate system, the traversing keys are assigned the axis designations
depicted below. Here, too, the arrows indicate the positive axis directions.

Please refer to the chapter [Coordinate systems] for detailed information on the
reference coordinate systems.

It is only possible to move the robot manually if you first hold down one of the enabling
switches (located on the back of the KCP) and then press the desired traversing key. If
either the enabling switch or the traversing key is released, the robot is stopped
immediately.
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4  Manual traversing of the robot (continued)

4.7.3 Incremental manual traversing

A motion command can be executed step by step using incremental manual traversing. In
the event of an error it enables the user to move the robot a defined distance or orientation
away from the component. The robot can then be moved step by step back to the previous

position.
N e
- (/\) —  The positioning of equidistant points is significantly accelerated using this function.
- \; "~ This option can also be used when mastering with the dial gauge.
The following increments can be set as standard:
Incremental manual traversing switched off
=

P Increment set to 100 mm linear (X, Y, Z) or 10 degrees orientation (A, B, C)
=1

P Increment set to 10 mm linear (X, Y, Z) or 3 degrees orientation (A, B, C)

=+

P Increment set to 1 mm linear (X, Y, Z) or 1 degree orientation (A, B, C)
=+

%ﬁ’ﬂ Increment set to 0.1 mm linear (X, Y, Z) or 0.005 degrees orientation (A, B, C)
=1

am ™\ To toggle the increment, press the corresponding status key on the righthand side of the
(\ - | (+ ' display. The “-” key toggles to the next value down while the “+” key toggles to the next value

up.

Incremental manual traversing is only available if manual traversing with the traversing
keys has been activated.

To move the robot manually, you must hold down an enabling switch and then press the
traversing key of the desired axis. Once the set increment has been reached, the status key
must be released and pressed again.

The robot keeps moving as long as the jog key remains pressed, and stops by itself after the
preset distance or number of degrees has been reached.

In the case of an interruption, e.g. Emergency Stop, change of operating mode, releasing
the jog key or enabling switch, the robot stops. This terminates the incremental motion that
has been started.

ﬂ The increments are executed relative to the coordinate system selected.

BedienungBHR4.1 08.01.03 en

73 of 224



s
Operator Control mmmm

BedienungBHR4.1 08.01.03 en

74 of 224



5 Navigator

5 Navigator

5.1 General

>3

The Navigator is a so-called file manager which the operator can use to “navigate” through
the drives and directory structures. The Navigator can be used to create, select, copy, save,
delete and open files.

After the controller has run up, the KCP displays the following screenshot:

File I Edit |Cuniigure| Mnnilurl Setup |Cummands|Tf:chnulugy| Help I

Fitter: L=zer Contents of: PCRCYA4TS (KRC:1)
Name | comment | changed [ | }_D'M'
Car 160200 143552
[=] (aRCHVEY
o |
1
= (7)
1 Objech=]
| Ti...| 1) | Sounce | tesrage | .
(@ (1) 1359 1008 Contraller booted -
r 140347  BOF PowerOn finished. i
[num caps B[R | | | T1 [Pov=100% Rob_1 [14:47
New | Sclect | Duplicate Archive | Delete | Open | |

The meaning of the symbols, icons and particular font conventions is explained in the
documentation [Introduction] in the chapter [About this documentation].
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5.2 Graphical user interface

5.2.1 Fundamentals

The Navigator consists of the following four areas:

Header

| Fitter: User Conterts of. PCROWETE (KRC)

P il Mame s | Comment | Changed | # |
R IRt 16.02.00 14:35:52
[E] carcHvEY
Directory  structure, Directory or file list
attributes display or
selection list

(templates and filters)

1 Dbjectfs| | ‘ | ‘

Status line

The following icons and symbols are used in the Navigator:

Drives
Symbol Type Default path
'S Robot KRC:\
@ Floppy disk A\
=l Hard disk *1 e.g. “Kukadisk (C:\)” or “Kukadata (D:\)”
& CD-ROM *1 E:\
,‘J‘E Mapped network drive *1 F\, G\, ..
2 Backup drive Archive:\

*1: In the default setting, these symbols are not shown below the user group “Expert”

*2: If a network connection fails during operation, the Navigator is blocked by the operating
system until the network error is detected. Operator actions (e.g. select/open program)
are not possible during this time
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Directories and files

Symbol Type Meaning

I Directory Normal directory

= Directory open Open subdirectory

(&l Archive ZIP file (compressed directory)

@ Read directory The contents of the subdirectory are being read

Module Program at user level (*.src, *.dat, *.sub)

o Module containing Program at user level which must be corrected
errors before being run in the editor

= 2 Src file *1 Program file at expert level

= 3 Src file *1 Subprogram at expert level

* Src file containing Program file at expert level which must be
errors *1 corrected before being run in the editor

@ Dat file *1 Data list at expert level

@ Dat file containing Data list containing errors

errors *1

ASCII file *1

File that can be read using any editor

Other files *1

Binary files which cannot be read in the text editor

*1: These symbols are not shown below the user group “Expert”
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5.2.2 Header

The left side of the header shows the filter or the templates that are available for selection.
The right side shows the directory and/or file path.

Filter

| Fitter: U=zer | Cortents of: R

The current filter setting is The current drive or directory is
displayed above the directory displayed in the directory or file
structure. list.

In expert mode, the filter can
be set to default to “Modules”
or “Detail view”.

@D The filter setting cannot be changed below the user group “Expert”.
‘I@ Further information about the “filter” can be found in Section 5.2.3.3.

Information on the “Expert level” can be found in the Programming Handbook in the
documentation [Configuration], chapter [Configuring the system], section “User

group”.
Template
|Tem|:-|ate selection | Conterts of: R1
The template selection is dis- The current drive or directory is
played above the directory displayed in the directory or file
structure. list.

This selection is only avail-
able at Expert level.
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5.2.3 Directory structure, attributes display, selection list

5.2.3.1 Directory structure

By default, the Navigator displays the directory structure of the current drives or directories.

W poRCv10s (e The current directory structure is normally shown on
/]\ the left-hand side of the Navigator. This display varies

according to the filter that has been set. (More detailed

\\[/ EY information on this can be found in Section 5.2.3.3.)

Focus The contents of the drive or directory highlighted in
color are then displayed as a file list on the right-hand
side of the Navigator.

To select a drive or directory, move the focus to the
desired symbol using the “1” or “|” arrow key.

To open or close a directory level, press the Enter key.

PCRCW105 (KRG, . . . .
U=_ (=D Further drives and directories are available at expert

] mace level.
oy [— Here too you can use the “1”, “|” arrow keys or the
[ Svstem Enter key.

[=] HURADISH (S
[=] KUKADATA (0%
3 (EY
ileafcloku (F:1)
ileafdoku (1)
KrocReleases (H
[E] carcHVED

\é’ ’9\ To switch between the directory structure and the file list, use the “<” or “—” arrow key.
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5.2.3.2 Attributes display

The attributes display is opened by first selecting a file or folder.

rlame i | Cammernt | Chanoed | # |
/I\\ I:l Program 16.02.00 14:35:52
-:EII HAMDLER QOME...  07.02.00 1003312
V rog_0 TE=TPROGEAMM  OF 0200103312 3
File I Then select the menu key “File” and the option “Attributes”.
OMNew
1 Edit »
2 Prirt k
3 Archive r
4 Restore k
5 Rename
B Format foppy dizk

7 Attributes

2 Filter

This shows further information regarding the file or directory. Several of these options can
be changed.

The arrow keys “|” and “1” can be used to move the focus to an input box. You can then enter
text or, using the space-bar, select an option.

To move the cursor within an input box, use the “—” or “+—” arrow keys. On the “User data”
page, you can access the parameter values directly by pressing one of these keys.

Tab+ | The softkey “Tab+” or the Tab key on the numeric keypad can be used to switch between the
“General”, “Module info” and “User data” tabs. If you want to use the numeric keypad, the
“‘NUM” display in the status line must be switched off. If this is not already the case, press

HUM ' the NUM key next to the numeric keypad.

Using the softkeys “OK” or “Cancel”, you can confirm the changes made or cancel the action.

Tab + 0K Cancel
i

Alternatively, you can use the Enter or ESC keys.
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General

General |Module info | User data |

|@ prog_01

Type: Madule

Path: FRLC:SATY —
Size: 272 KB (2783 B]
Created: 070300133334
Changed: 07 02.00 10:33:12
Agoass 20.03.00 A
Abtrioutes

ml EiE

I PEEE I Gsten }
Editrmads | Free

Module info

Gemeral Module info I Uszer data|

[ —

Releaze: 3
Size SRC: 28672
Size DAT: 32768
Souwce type: RobatSAC
|bernState O IbemState 1 4
| Fres | Fres
Module attributes: -5 AY-0--
[ isible - I
Llzer [
Caomment:
TESTPROGRAMM -
User data
General | Modue info User data
ParamMame | Param/alue
<MewParam:
EDITHASK
ETEMFLATE C:WCRCAROBOTH

KN i

Pararifdame

[TEMFLATE +—

Par ariv’alue

[EMPLATEYWORGARE

The name of the selected file (in this case a module
comprising one “src” and one “dat” file)

Information about the file type (“Dir”, “Archive”,
“Bin”, “Text”, “Module”, “VirtualDir” und “Unknown”),
its path and the total amount of memory occupied

Date and time of file creation, change and most
recent access

Display of the Windows file attributes which can be
changed. More detailed information about this can
be found in Section 5.2.4.

The current edit mode (“Free”, “FullEdit”, “ProKor”
or “ReadOnly”)

Information about the release, the “src” and “dat” files
and the file type (“RobotSRC”, “SubmitSub” or
“None”)

Status of the file in the Submit interpreter “State 0”
and in the robot interpreter “State 1” (possibilities:
“Unknown”, “Free”, “Selected” or “Active”)

Switching the kernel system attribute “Visibility”.
More detailed information about this can be found in
Section 5.2.4.

User name, max. 30 characters

Additional comment which can be scrolled using the
“1” and “1” arrow keys if required

Any desired additional information can be anchored
in KRL modules. This could be information about the
version or the template name, for example.

Parameter “Template” and associated information

Name of the parameter
Associated parameter values
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5.2.3.3 Selection list

At present, “Filter” and “Templates” are available in selection lists.

Filter

The menu command “Filter”, which is only available at expert level, opens a window and
offers a choice of the following filter types:

Filtertame | FiltkerComriznt |
Diehail Al filles
Module td odules

This setting affects the output in the file window

The appearance of the file list changes depending on the filter that is set.

Name o | et... | commert | haime | Eat... | commert |

[:I Program [:| Program

[:I System [:I System

e famw

cell HAMDLER O EX... o stc HANDLER ON EX...

pmg_m TESTPR OGRA kW Qprog_m ] TESTPROGR &M

dorog 02 START_ APPL-1 ¥prog_ni dat  TESTPROGRAMM

prog_DS START_APPL-2 Qprog_DE e START_APPL-1

‘tesi TEST k¥ prog_02 dat  START_APFL-1
prog_o3 sre START_APPL-2
¥ prog_03 dat  START_APPL-2
dtest e TEST
btect dat  TEST

F | {] |

Filter “Module” Filter “Detail”

/[\\ The arrow keys “|” and “1” can be used to move the focus to the desired filter.
J You can use the softkey bar to switch on the selected filter or cancel the action.

| | 0K Cancel
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Template

At expert level, the softkey instruction “New” opens a window and offers one of the following
templates depending on the directory selected:

Filerame | Filter comment |
Cel Automatik, extern dizpatcher
Expert Expert modulz
Expert Submit  Ewxpert submmit
Function Function

Pl odule
Submit User submit

Which of the templates shown here will be offered
depends on which directory the program is to be created
in. For example, a CELL program can only by created
in the directories “R1” and “Program”.

Here again you have the option of accepting the relevant setting or cancelling the action.

0K Cancel
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5.2.4 Directory and file list

The contents of the current drive or directory are displayed as a file list on the right-hand side
of the Navigator.

Marme ¢ | Et... | commert Attributes (2] 1o select a directory or file,
I\ i —h move the focus to the desired

[ Program — symbol using the “1” or “|”

\" [ system —h arrow key.
v/ s

el HAMDLER ON EX... -8 Rv/--O--
Mprog_o1 TESTPROGRAMM -8 Rv/—-O--
@ Mprog_o2 START APPL-1 - RW--Oo-
Ml prog_o3 START APPL-2  -fe- RVoeee
ltest TEST e RYemeee

To open or close a directory
level, press the Enter key.

At the expert level, the display of the file list can be influenced through the use of the filter
function. Details can be found in Section 5.2.3.3.

\é’ ‘9\ To switch between the directory structure and the file list, use the “<” or “—” arrow key.

" .—~. __ The space-bar can be used to select several files permanently or to cancel selections.
/[\ /) ]
= Marme / | Commert I Changed I # I
N (L Program 16.02.00 1455 52 To do so, move the focus to the
HANDLER ONE..  07.02.00 10:3512 desired file using the “|” or “1”
TESTPROGRAMM 07 020010:3312 3 arrow key and press the space-
START_SPPL-1 D7 02.0014:51:34 bar. The file in question is now

START APPL-2  O7.02.0014:4322 1 selected.
090200144118 15 Press the space-bar again and
TEST O7020014:41:52 1 the selection is cancelled.

Alternatively, more than one file
can be selected using the key
combination “Shift” + “|” or
“Shift” + “1”.

The ESC key cancels the
selection of all the files high-
lighted.

Using the filter option “Detail” at expert level, the same file list has the following appearance:
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&>

Mame d | Ent. .. | Cominent Aftributes |;|

20 HAMNDLER OMEX. . -3 RY—0-
2o TESTPROGRAMM -3 RY—O
dat  TESTPROGRAMM -3 RY—O
prog_oz stc START APPL-1 & RV--O-
Epprog_nz dat  START_APPL-1 -3 RY—O-

orog_03 sc START APPL2 s RV

ﬁ prog 05 st START _APPL-Z -8 R
aprng_ﬂ-ﬂr are & RW-—E-
dat - RW-—E-

are TEST A R

dat TEST [ o — —

The contents of the file window can be moved left or right using the keys “Alt” + “<-” or “Alt”
+ “=”1in order to enable the desired information to be seen. Alternatively, instead of the “Alt”
key you can use the “Shift” key.

5.2.4.1 Pop-up menu

For each selected object (e.g. program list or data list, etc.) a pop-up menu can be opened
as an alternative to the pull-down menus and softkeys. Only those commands which can
actually be executed at a given moment are available for selection.

There are three different ways of opening the menu:
= Pressing the “—” arrow key;
] Pressing the right mouse button (if a computer mouse is connected);

= Pressing the application key (if a corresponding keyboard is connected to the system).

The pop-up menu, which may look like the example below, is then opened:

0*ithout parameters

|—

"with parameters

b Delete
B Rename
¥ Duplicate

2 Attributes

Move the focus to the previous/next menu item using the “+” and “|” arrow keys. You can
open a submenu using “—” or the Enter key and close it again using “+” or the ESC key.

Alternatively, you can select a command by pressing the corresponding number on the
numeric keypad. The “NUM” display must be activated in order to do this. The numbers
preceding the individual commands are fixed, i.e. the commands are not dynamically
renumbered. Thus the experienced user need only remember the numbers relevant to him.
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In some circumstances, the pop-up menu cannot be opened. This is the case, for example,
when the attributes display is open.

Operator Control

) The pop-up menu can also be used in conjunction with multiple directories or files selected
at the same time.

All the menu items that may appear in the pop-up menu are listed below:

[ 0 Select 0 Without parameters |

}—I:: 1 With parameters |

[ 1 Edit 0 File [

}—E 1 Data list |

2 Error list |
[ 2 Archive |
I 3 Cut | I
(L4 Copy : |
| 5 Delete |
|6 Renamle |
[ 7 Duplicalte |
| 8Attribu{es |

5.2.4.2 Additional information

The following additional information is available to the operator:

Natme o Est... | comment [ attrinutes [siz= [# [chang=a [ createa [=]
- 12.040014:40:26  12.04.00 14:40:29
[:IF‘rc-gram — 120400144010 12.04 .00 14:40:11
(A System —h 120400144010 12.04.0014:40.11
Carr —h 120400144012 12.04.00 14:40:13
el @c  HANDLER OMEX.. -&-RY--O-  2KB 1 200300182500 160200143553
@ prog_n @c  TESTPROGRAMM  &-RY--O-  3KB 4 120400145018 1204.0014:5019
E¥prog_m dat  TESTPROGRAMM  -a--RV--O--  3KB 4 120400145030 12.04.00 14:50:31
prog_nz st START_BPPL-1  -a--RV--O—  &KB 3 1204001537:44 120400 14:50:21
“Hprog_0z gat START_APPL-1  &-RV--O-  3KB 3 120400153744 120400 14:50:31
W prog_03 e START_APPL-Z g R¥-ee- KB 1 120400145020 12.04.0014:50:20
Edprog_03 dal  START_APPL-Z o R¥-me- ZKE 1 12040014:50:30 12040014503
¥ orog_n4 & a-RY-—E-  4KB 15 090200154118 120400145021
@prug_m el -RV--E 3K 1S 080203154118 120400145032 |

The title bar gives details about the type of information displayed. This information can also
be accessed and, to a certain extent, changed using the menu command “File” ->
“Properties”.
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Mame

I

Dat

Directory or file name

File extension, e.g. “SRC”, “SUB”, “UPG” etc.

| Commert

Attribute

Size

Changed

Created:

il

|  The first 10...15 characters of the comment

The existing Windows 95 and kernel system attributes

File size in kilobytes
Number of changes made to the file
Date and time of the last change

Creation date including time

5.2.4.3 Windows 95 and kernel system attributes

The “Windows 95” operating system uses the following file attributes:

Attributez
T Bead Gl T Hiddery
[ rEfie [~ Sistem
Attribute | Description | Meaning
r Read only File can only be read, not deleted
. A An attribute used, for example, by backup programs to
decide whether or not a file should be saved
h Hidden The file is, by default, not displayed
This system file is necessary for the correct functioning of
S System Windows 95
A number of important KRL files also have this attribute

The kernel system uses the following attributes:

Module attributes: -a-- Bv--0--
[V fisible
Attribute | Description | Meaning
R Read File can only be read, not deleted
\% Visible This file is visible and is displayed in the sequence window
$ Predefined System file
p S The program has been selected since the controller was last
run up
o) OId father This file had already been selected once before the controller
was last run up
File contains errors; it must be corrected in the editor before
E Error .
it can be selected
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5.2.5 Status line

Information about the number of files, their size, path, progress and other status messages
are displayed in the status line of the Navigator. The appearance of the status line depends
on the function called.

Here are several examples showing the possible appearance of the status line:

Contents display (turquoise)
[15 Object(s)

Selection information (turquoise)
i2 Object{z] selected 3599 Bytes

Action information (turquoise)
ilnxert files. .. |prog_ﬂ2.3rc INNRNEENEEEER

IF'rDcex& finished | ANNRRNNNNEENN

| Process cancelled | |

User dialog (yellow)

IF'leaxe enter a name.

User entries (green)

I Please Erter parameter: | | |

These are confirmed with the Enter key or cancelled by pressing the ESC key.

Request for confirmation (gray)

i.&re o sure? | |

When a request for confirmation is made, a corresponding line is generated,
which must be answered via the softkey bar.

BedienungBHR4.1 08.01.03 en

88 of 224



5 Navigator (continued)

5.2.6

5.2.6.1

Error display

This option is used for error diagnosis and elimination. When the contents of a directory are
read, the program or module, etc., is checked for syntax errors. If any are found, the files
containing errors are displayed accordingly.

—

Fiter: Ulzer Corterts of: R
[ PCRevaTa (KRG hame | comment | changed |2 |
a R DF‘rogram 160200 14:35:52
L1 Program e HANDLER OMNE.. 07 0200 10:33:12
[E] (aRcHIVED o1 TESTPROGRAMM  07020010:3312 3

START_ &PPL-1
START_8PPL-2

07.02.00 14:51:34
0F02001443:22 1
090200144118 13
TEST 07.020014:41:52 1

prog_02

Module containing errors

7 Object(=]

If the focus is moved to a file marked as containing errors, the appearance of the softkey bar

changes as follows:

v

New | view ERR |

v 3

Open | EditDAT | Delete | |

Error list

This softkey opens the error display.

File | Edit | Configure | Monitor I Setup ICUmmandsITechnulugyI Help I
=
Fiter: Liser Contents af: R1 E"g[view[pmg_uﬂlsﬂl:] —
=
@ ™ PCRCVATE (KRC | Name o [ Comment Line | Col | Enor.. | Description | P
= =) [ Frogram 4 35 2161 D0 arpected g =
3 Program | pdcell HAMDLER OME, | & 6 2133 Specified typ..
9 9 224 Right operan...
ﬂ [ARCHWE:) @prog_ﬂ‘l TESTRROGRAM || 14 19 2947 ‘' alue for PR,
#prog 02 START  APRL-- 50 2138 Name imealid...
_r orog.03 START appLz | 18 14 2319 ONUOFFE
32 38 2135 Manne not de...
TEST
E
1
= 7
E IMTERRUFT DECL 7WwWHEM G
h I I _’I W& ARC_SWwW==HACTIVE DD A10
: — & |[#&RCOM_5SE&M |
7 Obiject(x] | | Hame inwahd for this wpe of constant.
| Ti...l rIo. | Sounce I Meszage I 2
(@ (T} 15091008 Controller baoked X5
[D 151071326 HPU ARTAPROG_DE ;7 compilahon emor it
§1238 BOF PawerOr finished. -
NUM |25 (8 (] R | | | T1 POV=100% [Rob 11518
| | | | jump to Refresh | Close |
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Additional information concerning the errors that have occurred is listed in the error list.

Ermaryfiew|prog_04.5RC) Title bar with the name of the file
Lire | Cal. | Error .. | Descripiion |
4 . 2161 D0’ expected
3 3 2139 Specified yp...
9 9 2241 Right operan...

11 19 2347 Waluefor PR...
E 2138 Name imvalid..
1B 14 2319 ON'/OFFE...
32 B 2135 Mame not de...

‘ Short description

Error number

Line and column in which the error occurs

INTERRUPT DECL 7 WHEH ——1— Source text line in which the error occurs
& _&RC_SwWi==HaACTIVE DID &10

[HARCON_SE&K ) SR inti

Hame irrvalid for thiz bepe of constant, Error deSCI‘IptIOH

The arrow keys “1” and “|” can be used to select the desired error.

The following commands are available in the softkey bar:

v v

jump to | Refresh | Close |

jump to
This command opens the editor on the left-hand side.

File | Program | Configure | Monitor I Setup ICUmmandsITechnulugyI Help I
=
1 I "II E mmort iew(prog_04,5RC) —
- 2
@ g PTP HOME Uel- 108 % DEFAULT Lirue |COI. |Err-:-r... |Description | i
= 4 35 2161 oo’ ted =
— | & PIPP1 vel- 188 % PDAT1 Tool:il |c & 5% Specfiedun.
L Base:0 3 9 2241 Right cperan...
5 LIN P2 Wel= 2 mfs CPDATH 11 19 2947 ‘' alue for PR
L Tool:1 Base:d 17 &0 2138 Name invalid..
r G LIN P3 VWel= 2 mfs CPDATZ 18 14 2319 'OM''OFF'E ...
L, Tool:1 Base:1 32 38 2135 Mame not de...
i LIN P4 Uel= 2 mfs CPDATI
L Tool:1 Base:1
8 PTF PS5 Vel= 1868 % PDATZ Tool:d
l, Base:0
| 0
18 PTP HOHME VUel= 188 % DEFAULT
1
= 7
== WTERRLPT DECL 3 WHEN C'
$5TOPMESS=055=TRUE DO IR_STOPKM []
| [KRC:ARTYPROG_04.5RILn 1, Cal 2 | DD’ expected
| Ti...l rIo. | Sounce I Meszage I 2
(@ (T} 15091008 Controller baoked X5
[D 151071326 HPU ARTAPROG_DE ;7 compilahon emor it
@15:1238 BOF PowerOn finished.
: 15218 Usetdode  User group: Expert
NUM |25 (8 (] R | | |T1 POV=100% Rob 1 15:22
Change | Meotion | Logic | LastCmd. | | cClose |NAviGATOR]

90 of 224

BedienungBHR4.1 08.01.03 en



5 Navigator (continued)

So that the line numbers in the error list correspond to those in the editor, the options “All
FOLDs op” and “Detail view” must be activated. These functions are available by default

only at the “Expert” user level.

If you wish to open the folds, activate the option “Program” -> “FOLD” —> “All FOLDs opn”.
Then select the command “Configure” —> “Miscellaneous” —> “Detail view on/off”.

Program I Configure I

0 Current FOLD oprdck: al/0 4
1 Copy 1AIFOLDs opn 1140 Driver ¢
2Faste 2AIFOLDs cls ZSUBMIT Interpreter ¥
30w 3 Statuskeys 3
A Delete 4 Jogging 3
SFind... 5 User group
EFReplace ECur. tool/base
T Close 7 Tool definition »

- 8 On/0ff options 3

AMizcellansous

0 Defdine

v 2 Linsbreak

f

o f

OFF

O Language
1 Change pazzword

2 Office GUI on.off
4 Moritoring working

B Technology selection

arvelope »

E Rieinit »
File I Program I Configure | Monitor setup |Cummands|Technulugyl Help I
1 I HII | |Errorsiewlprog_04.5RC) y—
2 BAS IMI - — 3
#8| 5 Intennver oect s wen 5
— L $STOPHESS-555=TRUE DO 6 B 2138 Specfiedtyp..
L IR_STOPH ( ) a3 241 Fight operan..
4 INTERRUFT ON 2 11 19 2347 Waluefar PR...
5 BAS (LHINITHOW,O } 17 &0 2138 Mame irvalid...
-* 6 A28 IMI 18 14 2318 'ONUOFFE...
7 IF ARC20==TRUETRUE THEH I 2135 Mamenotde..
— 8 A28 (ARC_INI)
9  INTERRUPT DECL $00888 WHEH
L, SCYCFLAGR[2]==FALSE DO
L, A2A8{ TECH_STOP2)
BT | 19 EHNDIF
11 A18 INI
1 12  IF A18_OPTION==#ACTIVE THEM
13  INTERRUPT DECL 4 WHEN
= l, $CYCFLAG[2]==FALSE DO A1d 7
L, (8APPL_ERROR) | [FNTERRUPT DECL 3'HEN q ]
45 TOPMESS=555=TRUE DO IR_STOPM [ ]
| |KRC:ARTYPROG_04.5R(|Ln 1. Cal 3 00 enpected
I Ti.._l no. | Source | teszage | 7
(@ (T 15:09 1008 Controller baoted -
(D 151071326 HFU /R1/PROG_04 : 7 compilation errar it
@M 151238 BOF FowerOn finished. -

wde  ser group: Expert

UM 05 [T R |

Change | Motion I Logic LastCmd.I

' T1 PO¥=100% Rob_1 15:25
T
Close  |NAVIGATOR]

The line/column numbers in the error list now correspond to those in the editor, which makes

fault location significantly easier.

If the fault is located within a closed fold, the edit cursor will be positioned on the closed

fold.

When the file is closed, a request for confirmation is generated asking if the file should really

be saved to the hard disk.
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0

0

1]

NUM 205 (8 ][R | | | TI PO¥=100% |R_Name [13:03
Cancel | | | | Yes | No |

Once the file has been successfully saved, you can verify in the message window whether
the error has been successfully corrected.

| Ti.._I no. | Source | Mezzage Iil
(D 131638 EBOF FowerlOn finished.
C:D 1x17 8 Uzerbode szer group: Expert

(D 1319 1326 HRU JR1/PROG_04 - 7 compilation erar
1411 1326 HFU

AR1APROG_04 ; & compilation error

Refresh

The error display window is updated, showing the number of errors that have occurred and
the source text.

'Elrcnl"\.r"iew[plc-g_ljci.SF!C]

Line | Caol I Eror I Descrphion |
35 2161 D0’ expected
= B 2133 Specified byp. ..
9 = 2241 Right operan...
11 15 2247 Walue for PR...
17 50 2138 Mame irrealid. .
18 14 2319 OM'OFFLE...
3z a8 2135 Hame naot de. .

##NTERRUPT DECL 3'WHEM
$STOPMESS=RE5=TRLUE DO IR_STOPM [ ]
‘D0 expected

Close
The error list is closed.
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5 Navigator (continued)

5.2.6.2 Edit

3

5.2.6.3 Data list

5.2.6.4 Delete

=

This command opens the file selected in the file list. This can be either a “SRC” file or a “DAT”

file.

Further information about the “Edit” command can be found in Section 5.3.2.

The “DAT” file belonging to the program is loaded for editing. The data list can then be
modified.

File | Program |Cuniigure| Monitor | aetup

|Cummands|Technulugy| Help |

i

1 -XTERNAL DEGLARATIOMNS
2

L, =,POINT2[] "PS
L *,PTP_PARAHS[] "PDAT2

L " GP_UEL[] " 2
L PTP_VEL[] 100

L = ]

L= ]

L 58.0}

KRC:AA1SPROG_D4.DAT

]

3 DECL BASIS SUGG T LAST BASIS={POINTI[] "P5

.CP_PARAMS[] "CPDAT3
®_ GONT[] ™

L 2,t 2,e1 8.8,e2 8.08,e3 B8.0,eh B.0,e5 0.0,e6 0.0}

DECL FDAT FP1={TOOL_HO 1,BASE MO B,1P0_FRAME HBASE}

DECL PDAT PPDAT1={VEL 188.8,ACC 100.8,AP0 DIST 180.8}

DECL EG6FOS %P2={x 1620.861,y 8.0,z 1918.08,a 0.8,b 90.8,c 0.8,s5
L 2.t 2,e1 6.8,e2 9.6,e3 0.0,e4 0.0,e5 6.0,e6 0.0}

DECL FDAT FP2={TODL_NO 1,BASE_NO 1,IP0_FRAME H#BASE}

DECL LDAT LCPDATA={UEL 2.0,AGC 186.8,AP0_DIST 188.08,APD_FAC

_* L DECL E6POS XP1=¢{x 16208.8681,y 8.8,z 1910.8,a 0.8,b 90.08,c 8.0,s

18 DECL E6PDS XP3={x 1620.861,y 0.0,z 1910.8,a 8.8,b 98.8,c A.0,s5
L2,t 2,e1 8.0,02 0.0,e3 0.0,e4 00,05 00,06 0.0}
11  DECL FDAT FP3={TOOL_ N0 1,BASE M0 1,1P0_FRAME HBASE}

Ln1,.Cal 0

| Ti... | no. | Source | IMeszage

[D 15209 1008 Contraller booted
CD 15101326 HPU AR1/PROG_04 : 7 campilation emrar
11 PowerOn finished.

T1 |POY=1002% |[Reb_1 1530
Close |MAYIGATOR

The description of this command can be found in Section 5.4.5.

100%
\C "
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5.3 “File” menu

*1: Not available below the user group "Expert”

—| New
— Edit File/Directory |
}—E * DAT [*1
Error list |
— Print Current selection |
}—E: Log book |
—  Archive —— Al |
—  Applications |
— Machinedata |
— Configure 1 I/O Drivers |
I/O Longtexts |
KUKA TechPack |
—  Log Data |
L Current selection |
—| Restore |——| All |
—{  Applications |
— Machine data |
—I Configure 1 I/O Drivers |
I/O Longtexts |
KUKA TechPack |
L Current selection | UserTech |
—| Rename |
—| Format floppy disk |
—  Atiributes |
— Filter |

94 of 224
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5 Navigator (continued)

File I Open the menu “File” by pressing the corresponding menu key. The following menu is then
displayed:

*1 The menu command “Filter” is only offered at

OMNew
expert level.

1 Edit
2 Prirt
3 Archive
4 Restore

v v wr v

5 Rename

B Format foppy dizk
7 Attributes

2 Filter *q

The following menu commands are available for be selection:

5.3.1 New
To be able to create a folder or module at all, the program window must first be active, i.e.
ﬁ ’ highlighted in color. If it is not, press the “Window selection” key until the program window
is activated.

The folder or module name can be entered in the input line. This name can have a maximum
of 24 characters. In the case of programs, a comment may optionally be entered.

ﬂ The symbol next to the input line indicates whether a folder or a file is being created.

C|II | [ %I | [

Folder Module

Numbers for folder and program names are entered using the numeric keypad on the KCP.

Ll To do this, the “NUM” display in the status line must be deactivated. If this is not the case,
please toggle this function.
. The menu command “New” is also available in the softkey bar.
U )
\\ // ~
£ New | Select Duplicate | Archive Delete Open

If a program has already been selected or there is a program in the editor, you must first
toggle to the Navigator. No new program can be created until this is done.

5.3.1.1 Create folder

To do this, the focus must be located in the directory structure.

PCRCVI03 (KRC:)
Focus

File I Then select the command “New” under the menu “File”, or press the corresponding softkey.
Enter the desired name of the folder in the input line.
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Fitber; User Conterts of; Program
[~ PCROVATE (KRCY Marme: + | cammert Changed I
LR e min HALURTPROGRA, . 12.04 0014:5022 1
-9 Program i sub_1 12,04.00 14:50:22 1
[E] carcHMEY )sub_2 120400148022 1
wlsub_3 12.0400 145022 1
Mici_a BAUTEIL 1 120400 14:50:24 1
Mo b BALTEIL 2 12.040014:50:24 1

] T | = = =

Create folder

Folder name

Flzaze enter a name. | |

| 0K I To create the folder, press the softkey “OK” or the Enter key.
The desired file is automatically saved on the hard disk and displayed shortly afterwards in

@ the file window.

5.3.1.2 Create module
To do this, the focus must be located in the file list.

rlame £ | Commert | Changed | # |
D Program 16.02.00 14 3552
) el HANDLER OME.. 07 0200103312
prog_1 TESTPROGRAMM 07 020010:3312 3
|— Focus
File I Then select the command “New” under the menu “File”, or press the corresponding softkey.
Enter the desired name of the module in the input line.
Filter: User Contents of: R
™ PCRCVATE (KRCHY Waime o | commert || cranoe = |
LR |_]Program 16.02.00 14:3552
[3] carcHMEY ] el HAMDLER OME...  OF.02.00 103512
pmg_m TESTPROGRANM  OF D20010:3%12 3
prog_DE START APPL-1 D7 020014:51:338 2
pmg_ua START _APPL-2 D7 02.0014:4%22 1
8 oron_04 000200144118 15
‘test TEST OF 020014:41:52 1
wlPoal | = [ ]
Create module —J
Module name ———
Comment
Flzaze enter a name. | |

‘%\ A comment can be entered along with the program name for the purpose of easier
identification. The relevant input box in the form is accessed using the “—” arrow key. The
first 15 characters of the comment, at most, are displayed in the file list.
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| Prog_10 I Commert| I — I — I

The comment can also be altered later in the attributes display. More detailed information
about this can be found in Section 5.2.3.2.

| 0K I To accept the program “Prog_10” with the note “Comment”, press the softkey “OK” or the
Enter key.

@ The desired file is automatically saved on the hard disk and displayed shortly afterwards in
the file window.

By following this procedure, a so-called “skeleton program” will be created, the program
name being shown in the file list.

If a module with this name already exists, a corresponding message is generated in the
message window.

Ti.. . | Source tezsage

Yes The softkey “Yes” overwrites the existing file

Nao “No” or “Cancel’ rejects the current program creation and closes the input
line
Cancel

_ves |1
[ |
concet |

At expert level, in addition to modules other program files can be created. For this purpose,
when the command “New” is selected, instead of an input line a window is opened offering
aselection of the various templates available. Further information about filters and templates
can be found in Section 5.2.3.3.

Filename | Filter cormment |
Cell Automatilk extern dispatcher
Eupert Ewpert module
Expert Submit  Expert zubmit
Furction Furichion
fdodul b odule
Subinit [Izer subimnit
AN /‘ s
- \) ~  Where possible, create user programs in the directory “R1\Program” in order to ensure that
2 & they are automatically saved via the menu item “File” -> “Archive” —> “Applications”.
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5.3.2 Edit

The selected program or Folge is loaded for editing in the editor.

O MNew I
1 Edit
2 Print
3 Anchive
4 Restore

I

File/Faolder
* DaT

1]
1
2 E mmorlizt

r r¥ -

5 Rename

B Format floppy digk.
7 Attributes

2 Filker

Once the submenu “Edit” has been selected, the following options are available:

5.3.2.1 Open a subdirectory
To do this, the focus must be located in the folder list.

| Fitber; User Contents of, (KRCH)
; i Mame / | Commert |
LRt

5.3.2.2 Load file into the editor

While a program is being edited, the robot can at the same time be executing another
program in the background.

PTP HOHE Uel- 188 % DEFAULT Example of an “SRC” file

PTP P1  Uel= 188 % FDAT1 Tool:
PTP P2 Uel= 188 % PDAT2 Tool:
P4 Uel= 188 % PDAT4 Tool:
PTP P8 Uel= 188 % PDATH Tool:
PTP PS5 Uel= 188 % PDATS Tool:

Base:
Base:
Base:
Base:
Base:

@ oo AN
-
—
-
Ry
[~~~

iy

PTP HOME Uel= 188 % DEFAULT

|KRC:\R1YPROG_D2.SRC |Ln 1, CalD [

The desired program is displayed in the program window. The assignment of the menu key,
softkey and status key bars changes at the same time, in order to make functions available
which are necessary for programming the robot.

If you have opened a program which has so far only been initially created, the so-called
“skeleton program” is displayed in the programming window as the necessary basis for every
program. The following screenshot shows such a skeleton program.

1 [ENI

2  PTP HOME VUel= 188 % DEFAULT
3

i

5

PTP HOME Vel= 168 % DEFAULT
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5 Navigator (continued)

5.3.2.3 Edit a data list

Example of a “DAT” file

Example of an error list

» A detailed description of the error list can be found in Section 5.2.6.1.
Further information about programs can be found in the documentation [User Programming],
chapters [Program editing], [Program commands].
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5.3.3 Print

You can use this command to create printouts of the current selection and the logbook. This
can take some time, depending on the amount of data to be printed.

O MNew

1 Edit 3

2 Print [
3
3

3 Archive

0 Carent selection
1 Log book,

4 Restare

5 Rename

B Fomat floppy disk,
7 Attributes

8 Filker

5.3.3.1 Current selection

The selected files are sent to the printer.

INI

BAS INI

A20 INI

Al0 INI
GRIPPER INI
SPOT INI

TOUCHSENSE INI

USER INI

Fitter: User Cortents of: R1
PCRCVATE (KRC:Y) Marme | comment | changed [ |

a R I:lPr-:-gram 16,0200 14:35:52

[B] carcHvEY el HAMDLER OME.. 070200103312
] C TESTPROGRAMM 07 02001003312
i prog_02 START_APPL-1  07.020014:51:34
i prog_03 START_APPLZ 070200144322 1
i prog_na 08.020014:41:18 15
idtest TEST 07.020014:41:52 1

File name KRC:\R1\PROG_02.SRC

PTP HOME Vel= 100 % DEFAULT
$BWDSTART = TRUE

$H_POS=XHOME

PDAT ACT=PDEFAULT

BAS (#PTP_DAT )
FDAT ACT=FHOME

BAS (#FRAMES )

BAS (#VEL_PTP,100 )
PTP XHOME

PTP Pl Vel= 100 % PDAT1 TOOL:1 BASE:0

$BWDSTART = FALSE
PDAT ACT=PPDAT1
BAS (#PTP_DAT)
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5 Navigator (continued)

File name KRC:\R1\PROG_02.DAT

EXTERNAL DECLARATIONS

BAS EXT

EXT BAS (BAS_COMMAND :IN,REAL :IN )
DECL INT SUCCESS

Al0 EXT

A20 EXT

GRIPPER EXT

5.3.3.2 Log book

>3

This command sends the logbook, which can be viewed via the menu “Monitor” ->
“Diagnosis” -> “Log book”, to the printer.

08:21:15'254 11.02.2000 No.:5001: File modified /R1/$CONFIG.DAT
SOURCE: System

08:21:15'081 11.02.2000 No.:306: Selection active
Source: System

08:21:14'956 11.02.2000 No.:0: Program KRC:\R1\Prog 02 selected

Detailed information on the logbook can be found in the Operating Handbook, chapter
[Monitor Functions], section [Diagnosis], under “Log book™.
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5.3.4 Archive

This function allows you to save important data to floppy disk.

O MNew
1 Edit »
2 Print k
yrchiiy » oAl
4 Restare k 1 Applications
5 Rename 2 Machine data
B Fomat floppy disk, 3 Canfigure ¥ [ D0I1/0 Drivers
7 Attributes 4 LogData 1 1/0 Lorgtests
8 Filker & Current zelection 2 kkA TechPack

A request for confirmation is generated which must be answered before the saving process
is carried out.

Ti. | no | Source Message

Yes The selected files are archived

Mo I The selected files are not archived

in the archive is compared with the name that is set in the controller. If the two names are
different, a request for confirmation is generated asking if you really wish to overwrite the
existing archive.

ﬂ If you try to insert an existing file in an archive, the robot name is checked. The robot name

The progress of the operation is displayed in the message window:

| | Ti...| . | Source | Message

Save

: 20518 Mawigator

Completion of the operation is also indicated:

I Ti...I no. I Source I tessage I

11545 Mawigator  Archiving completed
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5.3.4.1 Al

The following files are saved to floppy disk:

All

“KRC:Y

“C:\KRC\Data\”
“C:\KRC\Roboter\Init\”
“C:\KRC\Roboter\IR_Spec\”
“C:\KRC\Roboter\Log\”
“C:\KRC\Roboter\Template\”

~ " The menu command “File” -> “Archive” — “All” is also offered in the softkey bar.

- [\M’) ]
=

il

New Select Duplicatel Archive | Delete Open

5.3.4.2 Applications

All programs in the listed folders are saved:

Applications
“KRC:\R1\Program\”
“KRC:\R1\System\”
“KRC:\Steu\$Config.dat”

5.3.4.3 Machine data

The following files and folders can be selected:

Machine data
“KRC:\R1\MaDa\”
“KRC:\Steu\MaDa\”
“KRC:\Steu\$Config.dat”
“C:\KRC\Roboter\Ir_Spec\”
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5.3.4.4 Configure

The configurations of the following technologies are available:

I/O Drivers
“C:\KRC\Roboter\Init\”
I/0 Longtexts
“C:\KRC\Roboter\Init\”
KUKA TechPack
The corresponding registry entries are saved here.

5.3.4.5 Log Data

The log book data, which can be viewed using the diagnostic logbook function, are written
to the hard disk.

Log Data
“C:\KRC\Roboter\Log\”

Functions], in the section [Diagnosis].

»@ Detailed information on the logbook function can be found in the chapter [Monitor
For information on printing the logbook data, see Section 5.3.3.

5.3.4.6 Current selection

The selected files are saved on the floppy disk in drive A:\.

Fitter: Llzer Contents of: R
PCRCY105 (KRCY Na - | comment | changed & =]
{0 R " orog O TESTPROGRAMM 070200010000 3
{:| Program F:umg_DE START_APPL-1 070200010000 2
[E] carcHvEY M prog_03 START_SPPL-2 070200000000 1
.5 Disk lprog_os 09020001:00:00 15
) =ps PLC OM COMTR.. 0402 00071:00:00
s _1 10020007:00:00 1
" .~._ The menu command “File” -> “Archive” —> “Current selection” is also available in the
Ly softkey bar.
= MNew Select Duplicate | Archive | Delete Open

BedienungBHR4.1 08.01.03 en

104 of 224




5 Navigator (continued)

5.3.5 Restore

This command enables previously saved ZIP files to be written from floppy back on to the
hard disk.

e

1 Edit »

2 Print k

3 Archive r

4 Restare 3 oAl

G EEmame 1 Applications O 10 Diriers

G Format foppy disk 2 Machine data 1 140 Longtests

7 Attributes 2 Configure Pl ————  Z2KUEA TechPack
8 Filker 4 Current zelection FUzerTech

This function is particularly useful, for example, if programs on the hard disk have become
damaged or if you wish to return a program to its original state after substantial changes have
been made to it. The files on the hard disk are hereby overwritten.

A request for confirmation is thus generated which must be answered before the saving
process is carried out.

NUM caPs (8 1R | | ‘T | |POv=100% R_Name [12:02
No | |

Yes | | | Cancel |

The action will then be displayed in the message window:

| Fic. | Saurce | Mezzage I

| 10

Mawvigator  Flestare files. .

After a short wait time the end of the operation is shown:

| Ti...| ne. | Source | Meszage

0445 Navigator  Restoring succeeded
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5.3.5.1 All

All data, with the exception of log files, are loaded from the floppy disk back onto the hard
disk. The I/O drivers are also reconfigured. The user interface is then reinitialized in order
to update any changes, e.g. to the menu structure (MenueKeyUser.ini).

Acknowledge the motion enable following restoration.

| Ti_._| o, | Source | hessage
C:D 204416  BOF KUKATPUSER' reinitialized
C:D 204416  BOF KUKATPEXFPERT' ieinitialized
G} 20044 31 Mawigator  Restoning succeeded

A 0441210 KS Ackn. general motion enable

All
“KRC:Y
“C:\KRC\Data\”
“C:\KRC\Roboter\Init\”
“C:\KRC\Roboter\IR_Spec\”
“C:\KRC\Roboter\Template\”

The menu command “File” -> “Restore” —> “Restr. All” in the softkey bar has the same
function.

‘ Restore | Restr. Alll QOpen | Save all | | |

Following reinitialization, the user interface must be reloaded using the command
“Configure” —> “Miscellaneous” -> “BOF Reinitialization” in order to ensure that changes
to the menu structure (MenuKeyUser.ini) are displayed correctly.

5.3.5.2 Applications

The following directories and files are written back on to the hard disk:

Applications
“KRC:\R1\Program\”
“KRC:\R1\System\”
“KRC:\Steu\$Config.dat”

5.3.5.3 Machine data

Only machine data are loaded from the floppy disk.

Machine data
“KRC:\R1\MaDa\”
“KRC:\Steu\MaDa\”
“KRC:\Steu\$Config.dat”
“C:\KRC\Roboter\Ir_Spec\”
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~ . Torestoreindividual files from the floppy disk, move the focus to the “Archive:\” symbol and
W . open the directory “Disk” (corresponds to drive A:\). Then switch to the data list, locate the
2 desired files and paste them using the edit functions (“Program” menu). See also Section
- 5.4.
I Filter: Mocules %}:mlents of Disk
PCRCYMOS (KRC: | Mame Changred
[E] (ercHvEY $config 4 200193162729
Ly ] sconiig 200193 16:27:33
Scusmm 2001 93 162733
Smachine 3 2001 .99 16:27.59
Smachine 20001 .99 16:27:39
Soption 20001 .89 16:27:39
‘anhr‘nr N1 99 16 97739

5.3.5.4 Configure
Only the selected data are loaded back onto the hard disk:

I/O Drivers
“C:\KRC\Roboter\Init\”
I/0 Longtexts
“C:\KRC\Data\Kuka_Con.mdb\”
KUKA TechPack
The corresponding registry entries are restored here.

UserTech

“C:\KRC\Roboter\Init\MenueKeyUser.ini”
“C:\KRC\Roboter\Init\SoftKeyUser.ini”
“C:\KRC\Roboter\Template\”

Once the long text database (Kuka_Con.mdb) has been written back onto the hard drive,
the restored version is immediately available.

5.3.5.5 Current selection
Only the selected files or directories in the drive “Archive:\Disk\” are written back to the hard

disk.
Fitter: Lser Cortents of, Rl
PCRCY105 (KRCY Name - | comment | changed & =]
{2 R j 01 TESTPROGRAMM  07.02.00 10000 3
{:| Program F:umg_DE START_APPL-1 070200010000 2
] cercHrvey dprog_0z START_APPL-2  07020000:00:00 1
.5 Disk lprog_os 09020001:00:00 15
dsps PLC OM COMTR...  04.02.0001:00:00
i sub_1 1002.0001:00:00 1
~ " The menu command “File” —-> “Restore” —> “Current selection” has the same function as

5 M’) ~the corresponding softkey.

N

‘ Restore | Restr. Alll QOpen | Save all |
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The floppy disk drive A:\ can be accessed directly at expert level:

Fitter: Dretail Content= of: Archive
PCRCVS (KRG || Hame | Est... | commert | atiributes | o
I R =] am in “Be
] mada el sre HAMDLER OMEXT..  -g-- RW-Pr
[ Program A main st HAUPTPROGROMM  -a-- RY-P—
{0 System E¥main st HAUPTPROGRAMM -3 RY-P--
. .@r P sub 1 sre -8 RY_P—
{17 STEU L BT det <= RY-P—m-
K (A b 2 src T Y -
rchive ¥ 2 dat A RV
=] KUK ADISK () qub_S Sro -a-- R
[=] KUKADATA (DY) sub_3 dat A R e
e (E teil_s stc BAUTEL 1 wgee RY-Peme
L ileatcoku (F:i) W ¥tei_a dat  BAUTEL 1 e RV P
& ileafdoku (G:1) — | tei b src BAUTEL 2 wBee VP .
j;'% KroReleases (H:Y) ;I ‘TI | _;I_I

Restare files. .
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5.3.6

@) (s

Rename
The command “Rename” allows you to change the name or the comment line of a program.

OMNew
1 Edit
2 Prirt
3 Archive
4 Restore

v v wr v

5 Rename
B Format foppy dizk
7 Attributes

2 Filter

In the right-hand Navigator window, select the file or folder that you would like to rename.
Then activate the command “File” -> “Rename” and carry out the desired changes.

Filtet: Uzer Cornterts of: Program

PCRCVATE (HRC:Y Marme | comment | changes |2 |

am dmain HALPTPROGRA, . 12.04.0014:50:22 1
s W[ TR ] = =

] aroHvey ] sub_2 12.040014:50:22 1

#sub_3 12.040014:50:22 1

3 wlei_a BALITEL 1 12.040014:50:24 1

i teil_b BALTEL 2 12.04.00 14:50:24 1

Fleasze enter a name. |

You can move to the next input box in the form using the “—” arrow key.

Then confirm the action using the softkey “OK” or the Enter key, or cancel the action by

pressing the softkey “Cancel” or the Escape key.

| 0K Cancel

At expert level the file extension (“SRC”, “DAT” or “SUB”) is shown.

I = I

It
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The renamed file is automatically saved on the hard disk. If a name is entered which already
exists, a corresponding error message is displayed in the message window and the action
is cancelled.

Certain folders cannot be renamed, depending on the particular configuration. In this case,
the menu command and the corresponding softkey cannot be selected.

5.3.7 Format floppy disk

¢

The contents of a 1.44 MB floppy disk in drive A:\ are deleted using Quickformat.

OMNew
1 Edit
2 Prirt
3 Archive
4 Restore

v v wr v

5 Rename

& Format floppy digk
7 Attributes
2 Filter

After the menu item “File” -> “Format floppy disk” is selected, a request for confirmation is
generated in the message window, which must be answered.

Ti no. | Source Mezza

Yes

NUM caps |8 ][R | | ‘T | POV=100% R_Name [12:02
No | |

| | | Cancel |

If the formatting has been completed, a corresponding output is generated in the message
window.

| I Ti.._I no. I Source I Message |

e 1407 2 Mawigator  Fomat finished.

The floppy disk must not be removed from the disk drive until this message has
appeared in the message window and the LED on the disk drive is no longer lit.
Otherwise the disk drive and/or the floppy disk could suffer irreparable damage.
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5.3.8 Attributes

OMNew
1 Edit
2 Prirt
3 Archive
4 Restore

v v wr v

5 Rename
B Format foppy dizk

7 Attributes

2 Filter

’ @ Further information about the attributes display can be found in Section 5.2.3.2.

5.3.9 Filter

OMNew
1 Edit
2 Prirt
3 Archive
4 Restore

v v wr v

5 Rename
B Format foppy dizk
7 Attributes
3 Filter

’ @ More detailed information about the “Filter” can be found in Section 5.2.3.3.
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5.4 “Edit” menu

[Eat ] (*1): Partially unavailable in the user group “User”
— Mark all | *1: Not available as standard below Expert level
— Copy |
— Paste |
[ ca |
— Delete | ¢1)

— Duplicate |
— Select Without parameters |
With parameters | *1
—— Cancel program |
— Reset program |
Edit I To open the “Program” menu, press the corresponding menu key. The following menu is then
displayed:

0 kark all

1 Copy

2 Pazte

FCLt

4 Delete

5 Duplicate

B Select k

¥ Cancel program

8 Reset program
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541 Mark all

5.4.2 Copy

5.4.3 Paste

All directories and files in the file list are selected for editing.

Conterts of, Program
Mame o | Ext... | comment | atributes | =i
sre HAUPTPROGRA.. -8 R¥em— 31
clat HAUPTPROGRA, ..  -8-- R am-a- 2h
arc —mn R amnas 2t
chat === R emnem 2t
arc —mn R amnas 2t
chat === R emnem 2t
e T AT 2t
chat 8- R - 24
e BAUTEIL 1 T AT It
clat BAUTEIL 1 —&-- R 2t
Ere BALTEIL 2 —H-- R k1
clat BAUTEL 2 —&-- R by
4| | D

The selection of directories or files can only be cancelled if
= another directory is selected in the directory tree,

=  the space-bar is pressed when the focus is located on the desired symbol in the file list,

or

= the “ESC” key is pressed.

Selected directories and files are copied to the clipboard. The copied folders and files can
then be pasted in a different position.

After arequest for confirmation, folders and files from the clipboard are inserted at the current

position (“Copy”), or moved there (“Cut”).

wom 5 (8 1R

Yes

'T1 | |POV=100% |R_Name [12:02

Cancel |

@ This command is only available if there are data in the clipboard.
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5.4.4 Cut

5.4.5 Delete

(&

“Yes

Cancel

1

Selected folders are first copied to the clipboard. When this is done, the icons of the selected
folders will appear dimmed.

Contents of: Program
Mame 4 | Commert | Changed |
ek main HA&UPTPROGRA. .. 10.02.0012:32:52
] 10.02.001230:28
10.02.001230:38
3 10.02.0012:31:05
gteil_a BALTEIL 1 10.02.0012:33:54
@h&il_b BAUTEL 2 100200123412

— e o e s [ R

The file selection can be canceled using the Escape key.

The copied directories and files can then be pasted in a different position. A request for
confirmation is generated here also.

NuM s (8 ][R | - |1 | |pov=100% [R_Name [12:02
| No

Yes | | | | | Cancel |

After being inserted, the folders and files are deleted from their original locations.

The selected files and directories are irrevocably deleted from the hard disk following a
request for confirmation. If you want to delete a program, it must not be currently selected
or being edited. You might first have to deselect the program or close the editor.

Use the arrow keys to select the program you want to delete, then press the menu command
“Program” -> “Delete”. A request for confirmation appears in the message window.

Severalfiles can be selected for deletion at the same time. To do this, hold down the “Shift”
key while you select the desired files using one of the arrow keys. Files and directories
cannot by default be deleted in the user group “User”. The corresponding softkeys and
menu items cannot be selected.

Ti | Souree tessage

NuM s (8 ][R | - |1 | |pov=100% [R_Name [12:02
No | | | |

Yes Cancel |

If you press the softkey “Yes”, the program is deleted. It is then no longer displayed in
the list of programs available.

If you press the softkey “No”, the program remains unchanged.

Pressing the softkey “Cancel” immediately terminates the function.
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5 Navigator (continued)

The menu command “Delete” is also available in the softkey bar.

New Select Duplicate | Archive | Delete | Open

@ Files and directories cannot by default be deleted in the user group “User”.

5.4.6 Duplicate

The option “Duplicate” creates a copy of a program. In order to be able to create a copy, you
/[\ must select a file in the program window using the arrow keys “|” or “1” and then press the
softkey “Duplicate”. A form is then opened in which the name of the selected file is offered

\l/ as a suggestion.
/ Fitter: Uzer Contertz of: Program

; PCRCYATE (HRC: 1) Maime /| comment | changed l# |
Duplicate | : -
I R @mam HAPTPROGRA.. 100200123252 1
L= Program 3ub_1 10020012:30:28 1
5] carcHvEy sub_E 1002.0012:30:356 1
@sub_a 10,02.0012:31:05 1
@teil_a BAITEL 1 10,02.0012:33:54 1
teil_b BALTEL 2 1002.0012:3412 1

Program name —
Comment

Pleaze enter a name. | |

On the lefthand side of this inline form is the input box “Name”. Here you can enter a name
for your program, up to 24 characters long. This name must begin with a letter.

You can additionally enter a text for this program. To do so, press the “—” arrow key to
position the edit cursor in the box “Comment” and enter the desired comment.

The entries are saved and the form is closed by pressing the Enter key. The desired program

@ is then created and displayed on the screen.
If you have entered a program name that already exists, an error message is displayed in

the message window:

| Ti...| no. | Source | Message
, C3FIL Aln] Module with the name "FRCARTYProgramhSub_2" already exists!

The menu command “Duplicate” is also available in the softkey bar.

New Select | Duplicatel Archive Delete Open
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5.4.7 Select

(&

If you want to execute a program, you can use the menu command “File” -> “Select”. Here
you can test the program thoroughly.

Otk all *1: Not available below the user group “Expert”
1 Copy

2 Pazte
3 Cut
4 Delete

5 Duplicate

E Select 0*/ithout parameters
1 Eancell progran 1 "with parameters *q

& Eeset proaramn |

A selected program can continue to run in the background while at the same time another
program is being processed in the editor.

5.4.7.1 Without parameters

The desired program is displayed in the program window. The assignment of the menu key,
softkey and status key bars changes at the same time, in order to make functions available
which are necessary for programming the robot.

File | Program |Cnnfigure| Monitor I Setup ICUmmandsITechnulugyI Help I

TI
i

PTP HOME Uel= 1EII][:§ DEFAULT 100%

PTP P1 Uel= 188 % PDAT1 Tool:1 Base:@
PTP P? Uel= 1868 % PDAT? Tool:1 Base:@
PTP P4 Uel= 1080 % PDATY4 Tool:1 Base:@
PTP P2 Uel= 1060 % PDAT& Tool:1 Base:@
PTPF PSS Uel= 1060 % PDATS Tool:1 Base:d

*

[~ =R RN = N g = L

=

PTP HOHE VUel= 188 % DEFAULT

/R APROG_02 S0 (Ln 1. ol 0 e

INUM [C2P5 |8 || [R | fR1/PROG_02 Line 1| T1 POV=100% [Rob 1 15:32
Change | Motion | Logic | LastCmd. | Line Sel. | Touch Up |NAVIGATOR)

If you have opened a program which has so far only been initially created, the so-called
“skeleton program” is displayed in the programming window as the necessary basis for every
program. The following screenshot shows such a skeleton program.
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5 Navigator (continued)

KNI
PTP HOME VUel= 188 % DEFAULT

V1 h

PTP HOME Uel= 188 % DEFAULT

The menu command “Select - Without parameters” is also available in the softkey bar.

AN
)
N /\

=

= New | Select |Dup|icate Archive Delete Open

5.4.7.2 With parameters

At expert level, the entry of parameters is also possible. For this purpose the following form
is opened in which the relevant data can be entered:

I Flease erter parametet: | | |

If, for example, the program “Test.SRC” contains the header
DEF TEST(INT :IN, BOOL :0UT)
an integer value and a boolean value are transferred when the program is called.

ﬂ Additional parameters are necessary if a program requires further entries to be able to run.

‘ Further information about the program window can be found in the documentation [User
Programming], in the chapter [Program editing].

5.4.8 Cancel program

0 kark all

1 Copy

2 Pazte

FCLt

4 Delete

5 Duplicate

B Select k

£ Cancel program

8 Reset program

A program that has previously been selected, i.e. one that is ready for execution, can be
cancelled via the Navigator. A different program can then be loaded for editing.
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5.4.9 Reset program

0 kark all

1 Copy

2 Paste

3 Cut

4 Delete

5 Duplicate

B Select k
¥ Cancel program

:zet program

A program selected in the background can be reset via the Navigator. In this way the program
can be brought back to the initial state it had immediately after it was loaded.
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5.5 “Monitor” menu

Monitor I You can use the submenu “Windows” to toggle between the Navigator, a selected program,
and the editor. The function is accessed by pressing the menu key “Monitor” and selecting

the submenu “Windows”.

ol »

1 Rob. Poszition #

2 %anable k

3 Diagnosiz L

4 Wwindows » OMNAYIGATOR

Gileam Edit 1 PROGRAM
ZEDITOR

It is then possible to switch between the two windows.

.. ltis also possible to switch between the program, the Navigator and the editor using the
5 M’) ~ corresponding softkey.

NAVIGATOR| PROGRAM EDITOR

il

BedienungBHR4.1 08.01.03 en

119 of 224



Operator Control

-
HUKA

5.6 Appendix

5.6.1 Keyboard assignment of the Navigator

The keys of the KCP for controlling the Navigator are assigned in such a way that selection
of files and folders can be carried out using one hand.

Function

Keys

General

Change window to/from Folder list and
File list

Toggle numeric keypad to enter either
numbers or control characters

NUM NUM

Used for entering special characters on
the KCP keyboard

Key for special functions in conjunction with
the Windows operating system

Directory structure

Select drive / folder

W~ PCRCYIDE (KRG

2

A7 System

Open / close drive or folder

[] ARCHIVEY

File list

Select folder / file

ame /| Cormment
D Program
el HAMNGLER OME ..

TESTPROGRAMM

Open folder
Select / edit / display module
Edit text file

1 EATERNAL DECLARATIONS

2
4 DECL BASIS_SUGG_T LAST_BASIS-(POINTA[] 'P5
|, " FoIi2] s ¥ IP_PARANS[] "CPDAT3
L *PTP_PARAKS[ ] "PDAT2 “GINI[]
L *LOR_UEL[] " 2 i
L PTP_UEL[] 100 G
4 " DECT E6PDS XPi-{x 1620.001,y 0.8,z 1910.8,a 8.0, 90.0,c 0.0,
L 2,E 2,1 0.0,e2 0.0,e3 £.0,24 5.,e5 0.0,e6 0.0}
5 DECL FOAT FP1=(TODL_HO 1,EASE N0 8,1P0 FRATE SBASE}
& DECL POAT PPDAT4={UEL 195.0,ACC 100.0,P0_DIST 189.8)
7 DECL ESPDS AP2=(x 1620.691,y 8.8,2 1910.0,2 0.0, 90.0,c B.5,¢
2,8 2,61 0.0,62 0.0,e3 0.5,e4 0.0,65 0.0,e6 0.
8 " DECL FOAT FR2=(T00L_K0 1,8ASE_ND 1,1°0_FRAIE IBASE}
9 DECL LDAT LGPOATI={UEL 2.8,ACC 199.9,A70_DIST 108.8,AP0_FAC
0

19 DECL EGPDS ¥P3=(x 1620.801,y 0.0,z 1910.0,a 0.8,0 98.8,c B.B,¢

Select a number of adjacent folders or files

el st HAMDLER ONEX...
0 st TESTPROGRAMM

= dat  TESTPROGRAMM
Fhprog_02 arc START_APPLA

2,t 2,e1 0.0,e2 4.9,e3 A.6,24 0.0,e5 0.0,e6 0.0}
A1 DECL FORT FP3={TOOL_O 1,8ASE_ND 1,1P0_FRAME #BASE} j
ame S I Ext... I Camment
[Casystem /P
e

GHiFTT

<

VA
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Select individual folders / files
Cancel a selection

Mame

i

Comment

[CAProgram
c:eII
& o

HAMDLER OME...
TESTPROGRAKM
START_APPL-1
START_APPL-2

TEST

Cancel all selections

o [ Ea... [ comment

arc HAMDLER O EX..

e} TESTPROGRAMM
dat TESTPROGR AMM

Open pop-up menu

8 Atibutes

2 Archive
3Cut
4 Copy

5 Delete
E Rename
7 Duplicate

Keyboard shortcuts

Copy @ )+ 6
Cut @’+G
Paste @)4.@

The keys “SHIFT” and “SYM” remain activated for one keystroke. If more than one special
or control character is required, the corresponding key can also be held down.

For example, if the “Shift” key is pressed once, the next character will automatically be

typed in upper case.

BedienungBHR4.1 08.01.03 en

121 of 224



Operator Control

-
HUKA

5.6.2 Default settings at User and Expert levels

Visibility of drives and folders User Expert
[ Rci ] ™M M
| i
O i
| i
O M
O f
O i
O M
™ i
0 i
0 i
] ™M
o i
User privileges when creating folders User Expert
s o &
O O
M | &
O &
| M
O O
| _MaDa_| ] ]
Filter User Expert
O ot
M M
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Templates User Expert

Cell

Submit
Expert Module
Expert Submit

Function

OoOoORO
[<] <] K] K] K] K]

Default directories Available templates
| R1 Cell, Expert, Expert Submit, Function, Module,
Submit
No

Program Cell, Expert, Expert Submit, Function, Module,
Submit
System Exp., Exp. Submit, Function, Module, Submit

8

T Exp., Exp. Submit, Function, Module, Submit

Steu No

No
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6 Executing, stopping and resetting a program

6 Executing, stopping and resetting a program

6.1

©

A precondition for program execution is that the controller is switched on and the graphical
user interface (GUI) is active. Information on this can be found in the documentation
[Operator Control], in the chapter [Running up / shutting down the controller] and in
[The KUKA Control Panel KCP].

Selecting and opening a program

When the controller is run up, all programs are loaded from the hard disk into the robot’s main

me

mory.

In order to make entries when the message window, for example, is active (highlighted in
color), the program window must first be activated using the window selection key.

File | Edit | Configure | Monitor | Setup |Commands|Technolugy| Help I
J Filter: Arvvender Contents of: (KRC:Y)
@ PCRCY4TE (KRC:) Mame o[ comment | changed [ | ‘J_DM
<I=] caRCHVEY 18.01.00 15:08:52
e
E d
1 Obiject(s)

| Ti.. | no. | Source | Mezzage

Controller booted

PowerOn finished. ',_(?"
NUM [caps [§][TR | | | T1 [POV=100% [Rob_1 [14:03
New | Select | Duplicate | Archive | Delete |

Usethe “|” or “1” arrow key to select the desired program and then press the softkey “Select”
(at the bottom left of the display). The selected program is then displayed in the program

window.
File | Program |Configure| Monitor | Setup |Commands|Technnlogyl Help I
1 sEXT EXAMPLEA ( ) = .
@ 2 ;EXT EXAMPLE2 { ) 100%
E 3 sEXT EXAMPLE3 ( ) @:'..!l
Ja— 4
5 HHIT
[i] BAS INI
¥ CHECK HOHE
_* 8 PTP HOME Uel= 188 % DEFAULT
9 AUTDEXT INI
18 LooP
11 PBB (HEXT_PGHO,H#PGHO_GET,DHY[].8 )
12 SWITCH PGHO ; Select with Programnumber
13 I
K| 18 CASE 1
15 PAA (HEXT_PGHO ,#PGHD_ACKH,DHMY[].8 } ; Reset S
1 l, Progr .No.-Request
16 sEXAMPLEY ( ) ; Call User-Program
= | w7 i
18 CASE 2 LI O
|/R1/CELL.SRC |tn5. ColD =
| Ti...| no. I Source | Mezzage | 7
(@ (1) 14:05 1008 Controller booted ok
140847 BOF PowerOn finished. o
131356 HPU Start key required I—

NUM [caps [8][1] r [Jr1icELL
Change I Motion

Logic

|satz5 | T1 |POV=100% |Rob_1 |14:37

Last Cmd. | Line Sel. | Touch Up |[NAVIGATOR| |
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6.1.1  Symbols in the program window

P
J

Line Sel. I

< |>

4 | PTP
4 | _+PTP
4 | PTP
4 | _PTP
4 &PTP
4 H&PTP

Various symbols are used in the program window. Their meanings will be explained in this
section.

Block pointer (program pointer)

The block pointer indicates which line of the program is currently being executed. It is shown
as either a yellow or a red arrow.

1 IHI

2 PTP HOME Wel= 1688 % DEFAULT

3

L PTPF P1 I:el= 188 % PDAT1 Tool:1 Base:@

Current program line

Block pointer (program pointer)

If you want to place the block pointer on a particular line, first move the edit cursor to the
desired position using the arrow keys “1” or “}”. Then press the softkey “Line Sel”. The block
pointer is then placed on the selected line.

The block pointer is only available when a program has been selected, not in the editor.

The appearance of the block pointer changes to reflect whether or not the program line has
already been executed.

L-shaped arrow (yellow):
The motion instruction is being executed in the forward direction, but has not yet been
completed.

L-shaped arrow (yellow) with plus sign:

Here the block pointer is positioned on a closed fold. The motion instruction is being executed
in the forward direction and has not yet been completed. This display is not available below
the user group “Expert”.

Normal arrow (yellow):
The robot has completed the specified motion instruction in the forwards direction.

Normal arrow (yellow) with plus sign:
Here, too the block pointer is positioned on a closed fold. The motion instruction has been
completed. This display is also not available below the user group “Expert”.

L-shaped arrow (red):
The motion instruction is being executed backwards, but has not yet been completed.

L-shaped arrow (red) with plus sign:

Here the block pointer is positioned on a closed fold. The motion instruction is being executed
backwards and has not yet been completed. This display is not available below the user
group “Expert”.
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6 Executing, stopping and resetting a program (continued)

L =PTP Normal arrow (red):
The robot has completed the specified motion instruction in the backwards direction.

4 =PTP Normal arrow (red) with plus sign:
Here, too the block pointer is positioned on a closed fold. The motion instruction has been
completed. This display is also not available below the user group “Expert”.

Edit cursor (Input mark)

The blinking edit cursor indicates the position in the program where changes are being made.
IHI

PTP HOME Uel= 1688 % DEFAULT

PTP P1 CONT Uel= 108 % PDAT1 Tool[1]:zDorn Base[8]
PTP P2 CONT Uel= 180 % PDATZ Tool[1]:zDorn Base[8]
TP P3 CONT Uel= 188 % PDAT3 Tool[1]:zDorn Base[8]

I

Characters will, if possible, be inserted or deleted at this position. New commands, on the
other hand, will be inserted below the edit cursor.

(= LN o B - L

Edit cursor

Direction indicator

This symbol is displayed if the block pointer is not visible in the program window.

19 GRIPFER IHI

I

Direction indicator

The symbol indicates the required direction for scrolling to get back to the program pointer.

f+ Double arrow (black) pointing up:
The block pointer is located higher up. Use the arrow key “1” or “PGUP” to scroll up.

4} Double arrow (black) pointing down:
The block pointer is located lower down. Use the arrow key “|” or “PGDN” to scroll down.

Line breaks

If the command line does not fit in the program window, a line break will be made automati-
cally. This will be marked by a small black L-shaped arrow.

25 INTERRUPT DECL 1% WHEH
L, SHEAS_PULSE[TOUCH_I[TOUCH_ACTIVE].IN_HR] DO H78 (6,CDB )

I

You can prevent the line break at expert level by activating the option “Configure” —>
“Miscellaneous” -> “Editor” —> “Linebreak ON/OFF”.

Line break
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6.1.2 Program status line

|IF|1HTEST.SF|E

|Ln1,CnID

4 2 8

i

The status line of a program which has been selected or which is in the editor shows the oper-
ator additional information about the program.

| |HF|1|£TEST.SF|E |Lr'||1,ED|EI |

Program path and name Line, column Icon

Program name
The path and the program name of the program which has been selected or is in the editor.
Line/column

The current line and column position at which the edit cursor is located. Characters entered
will, if possible, be inserted at this position.

Ilcon

Here the operator can obtain additional information about the loaded program or about
program editing.

Padlock:

The file has been opened in write—protected mode. This means that no changes will be
saved. A selected program, for example, cannot at the same time be processed in the editor.
Likewise, no changes can be made if the opened file has been given the attribute
“ReadOnly”. If you nevertheless want to make corrections to the file, first remove the attribute
“ReadOnly”. To do this, use the option “File” -> “Attributes”. Details can be found in the
section “Navigator”.

Chain:
The file indicated is selected or integrated into the selected program.

Clipboard:
Data have been copied to the clipboard; they can be inserted at another location. Copy
functions are available only at the “Expert” user level and above.

ABC with check mark:
The option “Configure” -> “Miscellaneous” -> “Detail view” is activated. This function too is
available only at the “Expert” user level and above.

PTP:
An existing inline form has been opened by pressing the softkey “Change”.

PTP with star:
A new inline form has been opened.

Crossed-out (green) Start key:
The start interlock is active, i.e. the selected program cannot be started. This is the case for
example when a motion command is being inserted or modified.

Question mark:
A query dialog in the message window must be responded to. For example, deletion of a
block must first be confirmed by the operator.
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6 Executing, stopping and resetting a program (continued)

6.2 Setting work velocity (program override)

In some cases, e.g. when testing programs, it is of vital importance to reduce the velocity
of the robot. The “Program override” function, for which a status key can be found at the top
right of the display, can be used for this purpose.

li The value can be changed using the +/- key. The current setting is displayed both in the POV
L= icon in the status key bar and in the status line.

Depending on the configuration, the program override is automatically set to a default value
when the mode selector switch is switched to “T2”.

If you want to change the POV in larger steps, it is advisable to activate the option
B -/ “Program-QV Steps on/off” in the menu “Configure” —> “Override”. The value is then no
longer altered in increments of 1% but changes between 1, 3, 10, 30, 50, 75 and 100 per
cent.

Configure I al/o ¢
110 Dirisver r
2 SUBMIT Interpreter  »
3 Statuzkeps J
4 Joagging Hl v 0O Program-0%-Steps ondoff
5 U=er group v 1 Jog-0%-Steps ondoff
E Cur. tool/baze 2 Mouse position
1 Tool definition F 3 Mouse configuration

-

8 On/0ff optiohz
9 Mizcellaneous

-
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6.3  Stop reactions

If a running program is stopped, the EMERGENCY STOP button pressed or a safety gate
opened, the robot is stopped. The controller distinguishes here between the following states:

6.3.1 Ramp-down braking

The robot is stopped with a normal braking ramp and remains on its programmed path. This
occurs if...

the “Program start forwards” or “Program start backwards” key has been released in
jog mode, or

the “Stop” key has been pressed in “Automatic” or “Automatic External” mode (passive
stop);

the driving condition is no longer present.

6.3.2 Path-maintaining Emergency Stop

The controller attempts to brake the robot on the path with a steeper braking ramp. This
occurs if...

the Emergency Stop button has been pressed in Automatic mode;
if the Emergency Stop ramp cannot be completed, short-circuit braking occurs.

the enabling switch has been released;
if the path can no longer be held, the controller switches automatically to the “maximum
braking” state.

the safety gate to the work cell or the operator safety has been opened in automatic
mode;

if the path can no longer be held, the controller switches automatically to the “maximum
braking” state.

the drives have been switched off during program execution;
if the path can no longer be held, the controller switches automatically to the “maximum
braking” state.

the operating mode has been changed during program execution;
if the path can no longer be held, the controller switches automatically to the “maximum
braking” state.

6.3.3 Maximum braking

The robot is no longer on its path. This occurs if...

an axis exceeds its command velocity or acceleration (the command velocity is lower
in jog mode T1 than in T2 or automatic mode);

a software limit switch has been reached or a command value has been exceeded.

In order to protect the brakes against overheating, the braking energy is calculated along

@ with an associated cooling time.

If the braking energy exceeds a certain value, the drives are locked and a status message
is generated in the message window. The message cannot be acknowledged until the
motor brakes have cooled, and only then can the robot motion can be resumed.

130 of 224

BedienungBHR4.1 08.01.03 en



6 Executing, stopping and resetting a program (continued)

6.3.4 Short-circuit braking (dynamic braking)
The robot is no longer on its programmed path and may have left its positioning window. This
occurs if...
=  the Emergency Stop button has been pressed in jog mode (T1 or T2);
= thereis an encoder error;
= the controller is switched off or there is a power failure;
=  the line between DSE and RDC has been interrupted.

axes are applied while the motion is still in progress. If this happens frequently while the

In the event of short-circuit braking or dynamic braking, the holding brakes of the individual
robot is still moving it leads to significantly increased wear on the holding brakes.

In order to protect the brakes against overheating, the braking energy is calculated along
with an associated cooling time.

If the braking energy exceeds a certain value, the drives are locked and a status message
is generated in the message window. The message cannot be acknowledged until the
motor brakes have cooled, and only then can the robot motion can be resumed.

programmed path (“TRUE”) or not (‘FALSE?).

The positioning window is an area in space which can be likened to a tube around the
programmed path. Its radius is defined in the system variable “SNEARPATHTOL".

ﬂ The system variable “SON_PATH” provides information about whether the robot is on its

» Further information can be found in the documentation [Configuration], chapter
[Automatic External] in the section [Signal diagrams].

6.3.5 Warning and safety instructions

VA

Before using the function “path-maintaining braking in event of operator safety
violation”, the user must carry out a danger analysis and a risk assessment for
every eventuality.
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6.4 Manual program execution (jog mode)

the case, please follow the procedure described in Section 6.1.

@ The descriptions in this section presuppose that a program has been selected. If this is not
@ Set the mode selector switch to mode T1 or T2.

are acknowledged when the Start key is pressed. These include all the actions which
trigger the message “Active commands inhibited” (e.g. moving the robot with the traversing
keys or the Space Mouse).

ﬂ If the option “AutoAck” has been activated, all the acknowledgeable messages displayed

’ @ Further information about “AutoAck” can be found in the Administrator handbook.

6.4.1 Program run mode “Go”, “Single Step” or “I-Step”

If you want to execute a program fully, select the setting “Go”. Then hold down one of the
enabling switches (on the back of the KCP) and press the “Program start forwards” key. The
program is executed until either the Start key or the enabling switch is released.

If you want to execute a program step by step, choose the setting “Single Step”. Hold down
one of the enabling switches (on the back of the KCP) and press the “Program start forwards”
key. If the motion block has been completely executed, the “Start” key must be released and
pressed again. The next motion block is then executed.

In expert mode, the option “Incremental Step” is also available. In this mode a program is
executed one line at a time (this also applies for a closed fold, although at first glance nothing
appears to be happening in such a case). In order to advance through the program the
“Program start forwards” key must be released and pressed again at each step.

This symbol indicates reverse traversing using the “Program start backwards” key. This
function cannot be switched manually but appears automatically when the “Program start
backwards” key is pressed. Here again the “Program start backwards” key must be pressed
after every motion command.

The “Program start forwards” key must be held down while the robot is moving, otherwise
the program will be interrupted.

@Lilil‘*lb%_
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6 Executing, stopping and resetting a program (continued)

6.4.2 BCOrun

For the purpose of ensuring that the robot position corresponds to the coordinates of the
current program point, a so-called BCO run (block coincidence) is executed. This is carried
out at reduced velocity (10%). The robot is moved to the coordinates of the motion block in
which the block pointer is situated.

511311 309 Block Select : BCO reaching in T1/T 2 required

This is done...
= after a program reset by means of a BCO run to the home position;

after block selection to the coordinates of the point at which the block pointer is situated;
= after selection of the “CELL” program before the Automatic External mode can be started;
= after a new program has been selected;

= after modifying a command;

= after manual traversing in programming mode.

ABCO runis also necessary if the tool center point is located outside the positioning window.
The following examples are intended to illustrate this:

The tool center point is still located on the programmed path after the robot has stopped.
A BCO run is not therefore required.

Tool center point

Positioning window

Programmed path
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The tool center point is situated within the positioning window. A BCO run is not required
here either.

Tool center point

Positioning window
Programmed path
The robot has left the positioning window. A BCO run must be carried out.

Tool center point Tool center point

\ \

PTooI

BCO run to P6

Positioning window

Programmed path

If a CIRC motion is left (e.g. through dynamic braking) the necessary BCO run is carried
out directly to the next point.

Tool center point

\ PTooI

destination position. It is therefore important to make sure that there are no

A BCO run always takes place by the direct route from the current position to the
obstacles on this path in order to avoid damage to components, tools or the robot!
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6 Executing, stopping and resetting a program (continued)

6.4.3 Executing individual program lines

8

Line Sel. |

©

First of

all ensure that the mode selector switch is in the jog mode position (T1 or T2).

The program starts at the line indicated by the block pointer (yellow arrow) on the left.

File | Program | Cnnfigurel Monitor | Setup |Cnmmands|TechnnIngyI Help |
1 sEXT EXAMPLET ( ) = 5
@‘ 2 :EXT EXAHPLEZ ( ) 100%
E 3 SEXT EXAHMPLE3 ( ) :'..!I
| L}
5 +EHIT
[ BAS IHI
7 GCHEGK HOME
_* 8 PTP HOHME Uel= 188 % DEFAULT
9 AUTOEST IHNI
e 5 Ed!tnnn -
1 ' gl'i.rusqr..._xT_Pl}HI],#PI}HI]_I}ET,DM':'[],I] )
13 Block pointer (program pointer) ft Frogramnunber
14 GASE 1
15 PB8 (#EXT_PGHO,H#PGHO_ACKH,DHY[].8 ) ; Reset =

h -8

l, Progr Mo .-Request

16 ;EXAMPLEY ( ) ; Call User-Program
17 7
18 CASE 2 - O
[/R1/CELLERC [Ln B, ColD =5
| Ti...| o, | Source | Mesrage | 2
(@ (1) 14:05 1008 Cortraller booted _‘O‘_
(1) 140847 BOF PaowerDn finished. i

14131356 HPU Start key required
INum [cars [8 [T R [iR1scELL Saz5 | T1 |PO¥=100% Rob_1 [14:37
Change | Motion | Logic | LastCmd.| Line Sel. | Touch Up |NAVIGATOR]

Program execution starts at the line indicated by the block pointer (yellow arrow) on the left.

For the

purpose of selecting a particular block in the program, move the edit cursor (vertical

red line) to the desired program line with the aid of the arrow keys.

This causes the block pointer to jump to the selected line. The block pointer jumps to the

selecte

d line.

Now start the program from the selected line. To do this, press one of the enabling switches
(under the KCP) and the “Program start forwards” key.

During

program execution, the program pointer (yellow arrow) always moves to the line that

is currently being executed.

=] Ch LA = o

PTPF P1 Uel= 188 % PDATAH

WAIT FOR IM 1 'Freigabe’ State= TRUE
[PTP P2 Uel= 188 % PDAT?

WAIT FOR IM 2 ‘Peripherie” State= TRUE
PTPF P3 Uel= 188 % PDAT3
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The first program step usually consists of a “BCO run” and must be triggered by pressing

ﬂ an enabling switch and the Start key. When block coincidence is reached a corresponding
message is generated. At the start of the actual program, release the Start key briefly and
press it again.

| Ti...| hr. | Sre. | tezzage I
(D 12:96 1356 HPU Start key requined
5 12:56 1350 Programmed path reached [BCO)

The “Program start forwards” key must be held down while the robot is moving, otherwise
the program will be interrupted.

6.4.4 Program start backwards

Using the “Program start backwards” key, a program can be executed in the reverse
sequence.

@ For reverse traversing, only the operating modes “Test (T1/T2)” are available.

When the “Program start backwards” key is pressed, all outputs, flags and cycflags are
handled according to the configuration in the Backward.ini file.

1 IMI If a program is executed using the “Program start

2 PTP HOHE Uel= 188 forwards” key, the yellow block pointer indicates

3 __PTP P5 Uel= 188 % the last motion block addressed.

L PTF P1 Uel= 188 %

) PTF P2 Uel= 188 %

1 IMI When the “Program start backwards” key is
@ 2 =DTP HOME Uel= 186 pressed, the “Program run mode” status key

3 PTP PS5 Upl= 188 % switches to reverse traversing.

4 PTP P1 Vel= 1688 % The block pointer, which is now red, then indicates

5 PTP P2 Uel= 100 % the last motion block addressed backwards.

Once the corresponding motion block has been reached, the “Program start backwards” key
must be released and pressed again. The next motion block is then addressed.

Forwards and reverse traversing are only possible if BCO (block coincidence) exists.

In the case of reverse traversing, all programmed points are addressed with exact position-
ing. Approximate positioning is not possible here.
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6 Executing, stopping and resetting a program (continued)

If the robot is moved backwards inside an approximate positioning range, the exact
positioning point of the approximate positioning range is addressed.

(
[ \\

| P2 (Exact positioning p)pint)

/ ..
Robot position.af change ~ A& _
of direction-” )

—

Forward direction ~.

Overlapping motions, e.g. weaving or sensor corrections, are not supported during reverse
traversing.

If the direction is changed from backwards to forwards between two points, the
outputs of the preceding block are not restored.

6.4.5 Stopping program execution

To stop the program in the jog mode, release the Start key. The program will be stopped
immediately.

6.4.6 Resetting a program (Reset)

Program I With the menu function “Program” —> “Reset program”, a program that has been stopped
or interrupted can be returned to the initial state it had when loaded.

OFOLD 3
1 EEpy

et

R

4 Delete

SFird...

EiHEemlace

1 Cancel prograrm

& Reset program
3 buodify 3

The yellow block pointer then jumps to the first instruction that can be executed in the
indicated program. The selected program can subsequently be restarted.

kHI

PTP HOHE Uel= 188 % DEFAULT

PTP P1 VUel= 188 % PDATH

WwAIT FOR IH 1 'Freigabe’ State= TRUE

oD RO -k
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After the program has been reset, a BCO run is carried out. This always takes place
by the direct route from the current position to the home position or to the next
point. It is therefore important to make sure that there are no obstacles on this path
in order to avoid damage to components, tools or the robot!

6.4.7 Continuing a program

A program that has been stopped or interrupted can be continued by holding down an
enabling switch and pressing the Start key.
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6 Executing, stopping and resetting a program (continued)

6.5 Automatic program execution

program is reached, program execution automatically continues from the beginning of the

ﬂ In normal robot operation, a program is executed cyclically, i.e. when the end of the
program.

The following descriptions presuppose that a program has been selected. If this is not the
case, please follow the procedure described in Section 6.1.

Switch the drives of the robot on.

When a program is running, the menu commands “Configure” —> “I/O Driver” —> “Driver
Reset” and “l/O Reconfigure” are deactivated and cannot be used.

6.5.1 BCO run

’ @ Further information can be found in the section [Manual program execution].

©@ @

@ Set the mode selector switch to “Automatic” or “Automatic External” mode.

The status line then changes for automatic mode as follows:

NUM 405 8 [ [R | RICELL Line 5 |AUT POV=100% Rob_1 [13:09

In Automatic External mode, the status line has the following appearance:

NUM 405 8 [ [R | RICELL Line 5 |[EXT POV=100% Rob_1 [13:09

6.5.2 Stopping program execution
A program can be stopped by pressing the “Program stop” key. The program and the robot

@ are then stopped.
Ti... | Mr. | Sic. | Message

(1 1304 1367 HFU ACTME ztatus required

{D 13041367 HFU ACTIME status reguired

& 1205209 Passive stop HPLI
Pagszive STOP

If the drives of the robot have been switched off by means of the “Drives OFF” key, the robot
stops and the brakes of the axes are engaged.

6.5.3 Continuing a program

must first be switched on again before the program can be restarted. This is done by pressing

If the drives of the robot have been switched off by means of the “Drives OFF” key, the drives
@ the “Drives ON” key.
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Ack If the acknowledgement message for a passive stop is displayed in the message window it
must be acknowledged.

I Ti_..| i I S, I Message I
() 13:04 1367 HPU ACTIVE status required
@ 13:04 1367 HFU ACTIVE status required
@ @‘ & 1305209 Passive stop HPU
siif: 13:05 1370 HFU iwve STO

The mode must then be set back to “Automatic” or “Automatic External”.
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Executing, stopping and resetting a program (continued)

6.6

Program I

Deselecting a program

If you want to deselect a program, press the menu key “Program”. Select the option “Cancel
program” from the menu that is opened.

OFOLD

1 EEpy
et
R

4 Delete
5 Find...
EiHEemlace

1 Cancel program
8 Reset program
3 buodify

3

3

To check that the program has been deselected, please ensure that the name of the
previously selected program no longer appears in the status bar.

BedienungBHR4.1 08.01.03 en

141 of 224



s
Operator Control mmmm

BedienungBHR4.1 08.01.03 en

142 of 224



7 Monitor

7 Monitor

A wide range of functions are grouped together under the menu item “Monitor” giving you
an overview of operating states and settings of the robot system.

Monitor I After selecting the menu key, this menu is opened:

alA0

1 Rob. Position
24 aniable

3 DMagrosis
Ahwfindows

il ot Edit

b . . .

The individual menu options are described in more detail in the following sections.

» More detailed information about the handling of menus, inline forms and status windows
can be found in the chapter [The KUKA Control Panel KCP].

7.1 Inputs/outputs

All of the available inputs and outputs can be viewed and some of them also altered by
choosing the menu item “I/O”.

BTG 00l e

1 Rob. Position  * 1 Digital O utputs

2 Wariable 3 2 Amalag Outpts

3 Diagnosis ] 3 Gripper

A 'WwWindows r 4 Automatic external
il eam Ed it |
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7.1.1  Digital inputs

New Name |

N
AN

\ s
N

Once this option has been selected a status window is opened, displaying the signal states
of the robot controller’s inputs and the configured long texts.

|In|:|ut

| 545 | Input
Irpt
Input
|FpLak
IrpLit
|FpLak
|FpLak
InpLt
Iput
|FpLak
|FpLak
IrpLit
Input
|FpLak
[mpLit
Iput

I 2

The name of an input can be changed by pressing the softkey “New Name”. This information
is saved in the long text database and is thus available again next time the status window
is opened.

n [Releasd] |

You can open the status window for displaying the 1024 outputs with the aid of the softkey
“Outputs”. When you have pressed the softkey, its label and function change. You can return
to the status window for displaying inputs by pressing it again.

You can access the desired input directly via the numeric keypad by entering the
corresponding number (e.g. 524) and waiting.

Inputs can be simulated, i.e. set to fixed values, for the purposes of commissioning or in the
event of errors arising. This makes it possible to test robot programs even if the connected
peripheral equipment is not (yet) operational. This function can only be configured at Expert
level.
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7 Monitor (continued)

>3

|In|:|ut

a3
134
@135
@135
{ av
138
)12
{3140
{14
@142
(1143
144
{145
145

<]

| Input

S5

|svs ] s

Sl
3l
Sl

3l
St

[riput
Input
[nput
[rput
[nput
[nput
[rput
[riput
[nput
[nput
[rput
Irput
[nput
[rpLt
[riput

Further information...

...on simulation of inputs and outputs can be found in the Programming Handbook in the
documentation [Configuration], chapter [Configuring the system, expert], section

[Simulated inputs/outputs].

— The designation “SIM” identifies simulated
inputs which may be either set or not set.

The designation “SYS” identifies inputs
whose value are saved in a system
variable.

i

...on the subject of system variables can be found in the Programming Handbook in the
documentation [Expert Programming], chapter [Variables and declarations], section
[System variables and declarations].
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7.1.2 Digital outputs

New Name |

Change

After this option has been selected a status window is opened, displaying the signal states
of the robot controller’s outputs.

|EI Lt put
| 5vS | Output
Cutput
()2 Olutput The red LED symbol indicates that these
K Oiutput outputs are set.
(4 Olutput
{5 Cutput
] Cutput
(7 Olutput
{8 Dutput
{19 Cutput
O 10 Cutput
m Olutput
O 12 utpuik
{3 Cutput
{14 Olutput
{15 Dutput

<] | |

The name of an input can be changed by pressing the softkey “New Name”. This information
is saved in the long text database and is thus available again next time the status window
is opened.

n [Releasd] |

You can switch the output on which the color marker bar is located by pressing the softkey
“Change”. This softkey can only be used as long as one of the enabling switches on the rear
of the KCP is held down. Furthermore, it is not displayed in the operating mode “Automatic”.

You can open the status window for displaying the 1024 inputs with the aid of the softkey
“Inputs”. When you have pressed the softkey, its label and function change. You can return
to the status window for displaying outputs by pressing it again.

You can access the desired output directly via the numeric keypad by entering the
corresponding number (e.g. 524) and waiting. To do this, the function “NUM” must be
activated in the status line.

Outputs can be simulated, i.e. set to fixed values, for the purposes of commissioning or in
the event of errors arising. This makes it possible to test robot programs even if the
connected peripheral equipment is not (yet) operational. This function can only be configured
at Expert level.
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7 Monitor (continued)

|EI Latpt

Jsvs | S | Output

@ ag7

@ 995

(993

@ 1000
@ 1001
{1002
{31003
{ 31004
@ 1005
{11008
{1007
1008
{1009

315
S5
S5

S5
545

3l
S

S
3l

Cutpuit
Clutput
ClutpLit
Cutpuit
ClutpLit
ClutpLit
Cutput
Clutput
ClutpLit
ClutpLit
Cutpuit
Clutput
ClutpLit
kgt
Clutput

Further information...

...on simulation of inputs and outputs can be found in the Programming Handbook in the
documentation [Configuration], chapter [Configuring the system, expert], section
[Simulated inputs/outputs].

...on the subject of system variables can be found in the Programming Handbook in the
documentation [Expert Programming], chapter [Variables and declarations], section
[System variables and declarations].

The designation “SIM” identifies simulated
outputs which may be either set or not set.

The designation “SYS” identifies outputs
whose value are saved in a system
variable.
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7.1.3 Analog Outputs

After this option has been selected a status window is opened, displaying the values of the
32 analog outputs.

|.f1'-.nalcug inputz and outputs

Outputs | Inputs |

Mg | “alue inVolts J;
2 [0.0a0
3 0.000
4 0.000
A 0.000
G 0.000
7 [0.0a0
a 0.000 —
9 0.000
10 0.000
11 0.000
12 0000
13 0.000
14 0.000
15 0.000
16 0.000
17 nnnn LI

The output values (ranging from -10 V to +10 V) are displayed in the boxes.

Tab + | You can open the status window for displaying the 32 analog inputs with the aid of the softkey
“Tab +”. The values of these inputs cannot be changed.

|.f1'-.nalu:|g inputs and outputs

O utpuks |nput$|

N_-:-I Yalue inVoalts | -
2 [0.0a0
3 0.000
4 0.000
A 0.000
G 0.000
7 [0.0a0
a 0.000 —
9 0.000
10 0.000
11 0.000
12 0000
13 0.000
14 0.000
15 0.000
£ om g

You can return to the status window for displaying the 32 outputs by pressing the softkey
“Tab +” again.

When the softkey “Change” is pressed, the input box selected using the arrow keys is
Change )
opened. Enter the new value by means of the numeric keypad.
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Pl'-.n-alu:ug inputs and outputs
O utputs | Inputs |
i [a] | Yalue inYolts J;
1 |
2 0.000
3 0.000
4 0.000
A 0.000
E 0.000
7 0.000
a 0.000 —
3 0.000
10 0.000
11 0.000
12 0.000
13 0.000
14 0000
15 0.000
16 0000
17 nnnm LI
0K | Press the softkey “OK” in order to let the new settings take effect. The input box closes again.
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7.1.4  Gripper

After this option has been selected a status window is opened, displaying the signal states

of configured grippers.

Ne: 2 GRP 2

|T_I,I|:|e: 1 |Sim|:||e arpper - static opendchose

— D utputs

19
20 @

21
22 @

— Inputs

190
2000
21
22(

The red LED symbol indicates
that this output is set.

The softkeys and status keys described below are only displayed if they have been
activated via the menu item Configure/Status keys/GRIPPERTech.

KT The number and type of

gripper that have been se-
1 lected with the status key
“Gripper” are displayed in the
= top line of the status window.

Using the status key “Manual
(@ \ gripper operation”, you can
switch between the configured
functions of the selected
gripper. To do this, one of the

enabling switches on the back
of the KCP must be held down.

A configured gripper can only be operated in the mode T1 (reduced velocity) or T2
(programmed velocity), with the enabling switch located on the back of the KCP held down.

Continue | You can use the two softkeys “Continue” and “Previous” or the status key “Gripper” to page
through the available gripper forms. The indication of the gripper number on the status key

Previous | “Gripper” does not change in this case.
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7.1.5 Automatic External

After this option has been selected a status window is opened, in which the signal states of
the “Automatic External” interface can be displayed.

7.1.5.1 Inputs

|.f1'-.ut|:|mati|: Eternal - konitor: [nputs

St Term

current programeo,

Type programno.
Bitwidthe programeo.
Firzt bit programno.
Parity bit
Prograrno. +alid
Prograrstart

Move enable

Ermor confirnation
Dirives off [inevers)
Drives on

Achvate interface

[B]2[2|e]|o]|v]o]a]s]w]w -

C Status gray: No signal present at this input (FALSE)
o Status red: Signal present at this input (TRUE)
b oe 2mable Term: Description of the input currently being used
Details The softkey “Details” changes to a different status window displaying more information: the

type, the name of the variable and the channel number or value.

|.f1'-.ut-:|mati|: Extermal - Monitor: [npuits

St Term ‘T_I..Ip4 WET | Walue |

1 curent programao. ¥ar PGHO

a o Type programno. & PGMO_TYFE 1

9 o Bibwsidth programno. g PGMO_LEMGTH | 8

4 o First bit programno. 4 PGHMO_FBIT 33
5 o Parity bit goc | PGHNO_PARITY 1
g o Programmo. w.alid o PGHO_WALID 42
7 0 Programstart £ FEXT_STaRT 1026
a 0 Move enable & PMOVE_ERMAEBLE | 1025
q 0 Errar confirmation e tCOMF_MESS 1028
10 0 Cirrves off [ireers) & ORINMES_OFF 1025
11 0 Dirves on 4 tDRMWES_OM 140
1z 0 Achivate interface & B_0_ACT 140

¥Yar A The type can be a variable (yellow) or an input (green).
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PGHO_TYPE

140

MNormal |

Close

Outputs I

7.1.5.2 Outputs

c
@

Drrives ready

Tab+ |
Tab- |

Details

The variable or system variable (“$”) or the name of the input

The value of the input or the channel number

“Normal” switches back to the short version of the display.

The softkey “Outputs” takes you to the corresponding page.

The status window is closed by means of the softkey “Close”.

Start conditions

This page contains all the status information relevant to the start.

Pl'-.utcumatic External - konitor: Outputs

St | Termn
1 Control readw

@

) . Alarmn shop active
? . Uzer zafety switch closed
T. Drives ready
?. Fobot calibrated
? @ Interface active
T. Errar collection

1 I * I‘\. Start conditions  Proar I 4 I I bl

Status gray: No signal present at this output (FALSE)
Status red: Signal present at this output (TRUE)
Term: Description of the output currently being used

You can page through the various pages of the “Outputs” display with the aid of the softkeys
“Tab+” and “Tab-".

The softkey “Details” changes to a different status window displaying more information: the
type, the name of the variable and the relevant output.
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$ALARM_S

1

MNormal

Inputs

Close

411

Pl'-.utcumatic Euternal - Monitor: Dutputs

@

St.| Term ‘T_I..Ip4 M ame | Walue |
1 Control neady g $RC_RDv1 137
?. Alarm stop active e LALARM_STOR 1013
9 . |zer zafety switch clozed £ $ISER_SAF 101
4 . Drives ready a3 $FERI_RDY 1ma
5 . Robat calibrated 4 FROB_CAL 100
g . |nterface active 2 F_0_ACTCOMF 140
7 . Eror collection # FSTOPMESS 1010

L

TOP The variable or system variable (“$”)

40 The value of the output being used

E\S‘tart conditions ,{Prugram state\,\ Robot pu:us'rtiu:un\,\OperatiDr I 1 I I L I

The type can only be an output (green).

“Normal” switches back to the short version of the display.
The softkey “Inputs” takes you to the corresponding page.

The status window is closed by means of the softkey “Close”.
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Program state
This page contains all the variables that are relevant to the program state.

|.f1'-.ut|:|mati|: Euternal - bMaonitar; Dutputs

St.| Term ‘T_I,Ipﬁi I amne | Wallie |
1 Prograrn activ g FPRO_ACT
a o Programno. request g PGMO_REQ 33
9 o Application runz e APPL_RUM 34
4 o Prograr move activ &g $PRO_AMOVE

aE I\S‘tart u:u:und'rtiu:uns\,\ Program state ,{Rnbnt pu:us'rtiu:un\@peratiu:url 1 | | Pl

Robot position
Here you will find a list of robot positions including, for example, the various HOME positions.

|.f1'-.ut|:|mati|: Euternal - bMaonitar; Dutputs

%| Term ‘T_I,Ipﬁi I amne | Wallie |
1 I Home poszition a2 FIN_HOME

2 /@ 1. Home pasition ¥& HIM_HOMET

3 o 2. Home position % 3IM_HOMEZ

4 o 3. Home position ¥ $IM_HOME3

5 o 4. Home position % $IM_HOMEA4

B o 5. Home position % $IM_HOMESR

7 o Robat on path &g FOM_PATH

a o Robot near path g $MEAR_POSRET

q o Robat stopped ¥ $ROB_STOPFED

14 | 3 I\S‘tart u:u:und'rtiu:uns\,\ Program state\,\RDth position {Operatiu:url 4 | | Pl
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Operation mode
The operating mode currently active is displayed on the last page.

|.f1'-.ut-:|mati|: Extermal - Monitor: Outputs

St.l Term ‘T_I..Ip4 WET | Walue |
1 Testl-Operation mode A 311
a 0 Test2-0peration mode o 572
3 0 Automahc-Operation made  gag 30T
4 0 Automatic External g BEXT

1 | * IJnd'rtiu:uns\Pru:ugram state\,\RDth pu:us'rtiu:un\@peratiu:un mu:ude,.-"f | 4 | | >|
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7.2 Rob. Position

Monitor You can display the position of the robot by using the menu item “Rob. Position”.

The following position displays can be selected:

7.2.1 Cartesian

This status window displays the current position of the robot in Cartesian mode. If the status
window remains open, you can constantly follow the position and orientation while the robot
is in motion.

Cartesian display
Position: [rrn] With this display mode, the position of the tool center
point (TCP) is displayed in relation to the WORLD

A 1620.00100d coordinate system in the base of the robot and the

i |IZI.IZIIZIIZIIIIIZ||:| rotational offset between the two coordinate systems.

The entries for “Status” “Turn” are also displ .

> T e entries for “Status” and “Turn” are also displayed
Orientation: [deq]

& ID.EIEIDEIDEI
E IEIEI.EIEII:IEIEIEI
[ ID.EIEIDEIDEI

Fobot position: [bir]
5 ||:|1n T |nnun1n

Cartesian

Axis spec.
You can switch between the various windows at any time by pressing the softkeys

”

Increment | «cotesian’, “Axis spec.” and “Increment”.

Close You can exit and close the status window by pressing the softkey “Close”.

R
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7.2.2 Joint

This status window displays the current position of the robot in joint (axis-specific) mode.
If the status window remains open, you can constantly follow the values of the axis angles
while the robot is in motion.

Axis-specific (joint) display

Az Angle [deq] The rotational offset of each robot axis is displayed
41 0032 here in_relation to its zero position determined during
mastering.

&2 I-BEI.?EH 420
&3 IBEI.EISMEIIII

[deq]

a4 I'I 73358
&5 ID.BD4593
Af I-D. 2174

Cartesian

Axis spec.

You can switch between the various windows at any time by pressing the softkeys

Increment | «Cartesian’, “Axis spec.” and “Increment”.

Close You can exit and close the status window by pressing the softkey “Close”.

U
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7.2.3 Incremental

This status window displays the current position of the robot in increments. If the window
remains open, you can read the current display while the robot is in motion.

Incremental display
Incremental: [Inc] Values for the increments supplied by the axis drives

. IZB— are displayed here.
2 |-?‘?‘EDF1
3 I??931D

[Inen]

4 |45?5
5 IEEEE
E |-2255

Cartesian

Axis spec.
You can switch between the various windows at any time by pressing the softkeys

” o«

Increment | «Gotesian’, “Axis spec.” and “Increment”.

Close You can exit and close the status window by pressing the softkey “Close”.

R
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7.2.4 Master/slave display

_ _ The angular momentum of the master/slave drives
Display of ais 1 is shown in this status window.

M azterdSlave [lnen]

b |??931n

51: |??931n

g IN:::t prezemnt

(e INDt present

=5 INDt prezent

SR IN:::t preszent
Mas.[Slave

Cartesian
Axis spec.

Increment | You can switch between the display modes at any time by pressing the softkeys
“Mas./Slave”, “Cartesian”, “Axis spec.” and “Increment”.

Close You can exit and close the status window by pressing the softkey “Close”.

The softkey “Mas./Slave” and the associated status window are only displayed if the
corresponding options are installed.

= [

) If the status window remains open, you can constantly follow the position and orientation
~W" ~ while the robot is in motion.
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7.3 Variable

7.3.1  Single

After this option has been selected a status window is opened, in which the values of the
variables are displayed and can be altered.

Hame: List boxes are opened
| j - by means of the key

combination ALT + |.

Current ~alue:

e Walue:

| =

Pl il |

Hame | To change the value of a variable, position the cursor in the input box “Name”, using the
softkey “Name” and enter the name of the variable you wish to change. Then press the Enter
key to confirm this.

Current walue:

| fhtd

e Walue:

| =

Module: |/A1/CELL.SRC

The value the variable had when you pressed the Enter key is now displayed in the box
“Current value”. If this is not the case, please check the messages in the message window.

As long as the cursor remains in the box “Current value”, the arrow keys “|” and “1” can be
used to scroll through the list of variables being edited and/or displayed.

Now press the softkey “New Value” to position the cursor in the input box “New Value”. Enter
New Yalue I . , : : .
the new value for the variable and confirm this by pressing the Enter key again.
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fwode e

After your entry has been accepted by the controller, the new value is displayed in the box
“Current value”. If this is not the case, please check the messages in the message window.

In the basic setting, the search for the specified variable begins in the program currently
selected. If it is not found here, all global data lists are searched.

If you wish to search for the variable in a program other than the one currently selected, you
need to press the softkey “Module”. The input box of the same name is opened. Enter the
file path here for the program you wish to search.
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7.3.2 Overview

7.3.2.1 Monitor

After this option has been selected a status window is opened. The groups of variables
entered in the file ConfigMon. ini are displayed here.

[\fariable orrerviesy - Manitor

Mame | "Walue |
Output_1

Output_2
dutput_12
Output_14

@00 ®

1 I * I'\ Example! JExample2 7 I 4 I | I-I

+% The box “Status” indicates whether or not the line is updated automatically. This symbol is
s displayed if the display is updated automatically.

OutpLt_ T The name of the input or output is displayed in the box “Name”.
If the box “Variable” exists, the name of the corresponding system variable is displayed.
C Value gray: No signal present at the input or output (FALSE)
& o Value red: Signal present at the input or output (TRUE)
f: The arrow keys can be used to select a specific element in the group and make certain
modifications. This is done by pressing the softkey “Change”.

ak

Examplel /Exam It is possible to see from the tabs at the bottom of the status window whether or not further
display groups are available.

Tab + If there is at least one other group available, you can toggle to this page using the softkey
“Tab+”. Otherwise, this softkey is deactivated.

Config. The softkey “Config.” is available in the user group “Expert” or higher and enables the
configuration of individual groups.

Befresh all] The softkey “Refresh all” is used to update the display.

13885

start info The softkey “start info” activates the automatic updating of the selected element. “Cancel
Info” can be used to deactivate the continuous automatic updating function.
‘Cancel Inful
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Elements selected using the arrow keys can be modified by pressing the softkey “Change”.

Ehangg This applies to the names of inputs/outputs and the setting of outputs to “TRUE” or “FALSE”.

i

0K The softkey “OK” is used to accept the changes that have been made.

Cancel I The softkey “Cancel” is used to reject the changes.

Pressing “Save” saves the current changes in the file “ConfigMon.ini” and closes the status
window. The changes that have been saved are displayed again next time the window is
opened.

Save

Cancel The variable display is closed using the softkey “Cancel”.

The values of write-protected variables cannot be changed.

If the current user group is lower than the entry in the “ConfigMon.ini” file, under “ Editable”,
the softkey “Change” cannot be pressed.

Information on configuring the display via the “ConfigMon.ini” file can be found in the
Programming Handbook in the documentation [Configuration], chapter [Configuring
the system, Expert].

& 9F |

7.3.2.2 Configure

This menu item is not available below the user group “Expert”.

‘ Information on this command can be found in the Programming Handbook in the
documentation [Configuration], chapter [Configuring the system, Expert].

7.3.2.3 Display

>3

This menu item is also not available below the user group “Expert”.

Information on this command can be found in the Programming Handbook in the
documentation [Configuration], chapter [Configuring the system, Expert].
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7.3.3 Cyclic Flags

After this option has been selected a status window is opened, displaying the signal states
of the 32 cyclical flags, also called “Notices”.

|N|:|ti|:e
| Mo | I ames |A

- i1 CyclicFlag 1

. 2 Maotice

@ 2 CulicFlag?

. ) MHatice —

@ 5 CulicFlags

. B Maotice

. 7 Matice

. g MHatice

. 9 Maotice

@ 10 Motice

@ 11 Metice

@ 12 Matice ;I

“"ET00 % E200 & E300" ;l
C Gray: The cyclical flag is not set
@ Red: The cyclical flag is set

s The number of the cyclical flag in question is displayed in the box “No”.
Cyclic Flag A description of the cyclical flag is displayed in the box “Name”.
Eioo&EZ00 The text stored for this cyclical flag is displayed in the lower section of the window.

Change I The name of the cyclical flag selected using the arrow keys can be modified by pressing the
softkey “Change”; up to 40 characters are permitted here.

. 1 Cyclic Flag 1

0K The softkey “OK” is used to accept the changes that have been made.

Cancel I The softkey “Cancel” is used to reject the changes.

‘@ More detailed information on the use and programming of cyclical flags can be found in the
Programming Handbook in the documentation [Expert Programming], in the chapter
[Variables and declarations], section [System variables and system files] and in the

chapter [Interrupt handling], section [Use of cyclical flags].
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7.3.4 Flags

After this option has been selected a status window is opened, displaying the states of alll
999 flags.

ths

|ND IName |A

Flag
Flag 3
Flag
Flag
Flag
Flag 7
Flasg &
Flag
] Flag
1 Flag
2 Flag
3 Flag
L | Flag
5

- = . L0 D0 ] T e DO

Flag _IJ
The flag is not set

o Red: The flag is set
s The number of the flag in question is displayed in the box “No”.

a
=

©
g )OO00000000e00000

Flag The name of the flag is displayed in the box “Name”.

You can switch the flag on which the color marker bar is located by pressing the softkey
Change “Change”

N The name of the flag selected using the arrow keys can be modified by pressing the softkey
Qame “Name”; up to 40 characters are permitted here.

@ 1 Flag 1

0K The softkey “OK” is used to accept the changes that have been made.

Cancel I The softkey “Cancel” is used to reject the changes.

Programming Handbook in the documentation [Expert Programming], in the chapter

‘@ More detailed information on the use and programming of flags can be found in the
[Variables and declarations], section [System variables and system files].
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7.3.5 Counter

After this option has been selected a status window is opened, displaying the values of the
counters already configured.

|Eu:uunter:
M | Walle: | MNarms
Mame of the Caunter
2 ] Counter
3 0 Counter
4 Counter
5 ] Counter
B 25 Counter
7 ] Counter
g 0 Counter
1 0 Counter
10 0 Counter
Value I After pressing the softkey “Value”, you can enter a new value for the selected counter using

the numeric keypad.

0K | The softkey “OK” is used to accept the changes that have been made.

Cancel I The softkey “Cancel” is used to reject the changes.

Name | The name of the counter can be modified using the softkey “Name”. The name may consist
of a maximum of 40 characters.

1 256 [Mame of the Counter | N

0K The softkey “OK” is used to accept the changes that have been made.

Cancel I The softkey “Cancel” is used to reject the changes.

If you close the status window without having pressed the softkey “OK” beforehand, the
changes will not be saved.

Programming Handbook in the documentation [Expert Programming], in the chapter

‘@ More detailed information on the use and programming of counters can be found in the
[Variables and declarations], section [Boxes].
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7.3.6 Timer

Change

Value

(...

Name

L

&=
>3

After this option has been selected a status window is opened, displaying the values and

operating states of all 10 timers.

|Timer
State | M | W alue(msz] | Manne
S004 Tirmer 1
[ ] 20 Timer 2
3 5604 Tirmer
k4 4 553056 Timer
] 5 0 Timer
] £ 0 Timer
| 70 Timer
| g8 0 Timer
[ 3 0 Timer
[ 1m0 Timer

Red: This timer is deactivated and set to a value < 0

Red with check:  This timer is deactivated and set to a value > 0

Green: This timer is activated and running in the range < 0
Green with check: This timer is activated and running in the range > 0

The softkey “Change” starts the selected timer or stops one that is running.

After pressing the softkey “Value”, you can enter a new value for the selected timer using the
numeric keypad.

1 [EIE
0K | The softkey “OK” is used to accept the changes that have been made.

Cancel I The softkey “Cancel” is used to reject the changes.

The name of the timer can be modified using the softkey “Name”. The name may consist of
a maximum of 40 characters.

1 5004 Timer 1
0K | The softkey “OK” is used to accept the changes that have been made.

Cancel I The softkey “Cancel” is used to reject the changes.

If you close the status window without having pressed the softkey “OK” beforehand, the
changes will not be saved.

More detailed information on the use and programming of timers can be found in the
Programming Handbook in the documentation [Expert Programming], in the chapter
[Variables and declarations], section [Timer].
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7.4 Diagnosis

The following functions are grouped together under the menu item “Monitor” -> “Diagnosis”:

Menu Function

Oscilloscope Recording and displaying motion data or the signal states of
inputs and outputs.

Log book Displaying logged operator actions on the KCP.

CROSS Log book
(only in “Expert” mode)

Displaying log files of the trace program “KUKA Cross” that
runs in the background and (depending on the configuration)
records a number of actions.

Caller Stack Menu-assisted monitoring of the advance run and main run
(only in “Expert” mode) pointers, and also “Arrived at point” and “Move to point”.
Interrupts List of all declared robot and submit interrupts.

(only in “Expert” mode)

Securitycircuit
(safety circuit)

Starting the ESC diagnostic program which can be used to
check the safety circuit of the robot.

Web Diagnosis

Web-based diagnosis

Monitor I The diagnostic functions are accessed by pressing the menu key “Monitor” and then
selecting the submenu “Diagnosis”.

ol »
1 Rob. Position  *
2 Wariable 3
2 Diagnosis [ 0 Dscilloscops J
A WwWindows r 1 Log book r
leam Bt 2CROSS Log book,
3 Caller Stack
4 [ntemupts
5 Securibycircut
E'w'eb Diagnosiz

Select the desired diagnosis function from the open submenu.

The menu items “CROSS Logbook”, “Caller Stack” and “Interrupts” can only be seen in the
user group “Expert”.

&=
>3

More detailed information about the handling of menus, inline forms and status windows
can be found in the chapter [The KUKA Control Panel KCP].
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7.41 Oscilloscope

The function “Oscilloscope” is used to record motion data or the status of the controller’s
inputs and outputs. These data are required for setup, optimization and troubleshooting, for
instance.

Up to twenty channels, which can then be viewed and analyzed later, can be traced at the
same time. An additional function allows two traces to be “superposed” on each other.

‘ A detailed description of this function may be found in the Electrical Servicing handbook,
in the main chapter Diagnostic Functions, chapter [Oscilloscope].
7.4.2 Log book

Monitor I The submenu “Logbook” displays on the KCP certain logged operator actions carried out by
the user. You can access this function by pressing the menu key “Monitor” and then selecting
the submenu “Diagnosis” and activating the “Logbook” option contained within it.

ol »
1 Rob. Position  *
2 Wariable 3
2 Diagnosis [ O Dscilloscops J
A 'WwWindows r 1 Log book, 0 Dizplay
il eam Ed it 2CROSS Log book, 1 Configure
2 Caller Stack
& Intermupts
5 Securibpcircuit
B 'Web Diagnoziz

7.4.2.1 Display

Once this option has been selected, a status window is opened, in which information about
the configuration, logbook list and filter types can be viewed and modified.

Info
The user can view the current configuration in the Info display.

|L|:|g"»-"iewer
Infa |L|:|g IFiIter I

- Iis

Twpe:

kLKA Configuration
K.RC Yersion:

kR C Controller version
23.03.200 4

Rabat:

Rob 1 Robot name

Logtd anager Yersion:
31213 Log book manager version
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Tah +

| Cancel |

The user can switch between the logbook, the filter and the information display by pressing
the softkey “Tab +”. The “TAB” key on the numeric keypad can be used for the same purpose.
To do this, however, the “NUM” display in the status line must be deactivated.

The logbook display can be terminated at any time using the softkey “Cancel”.

Log

Selecting this option opens a status window displaying, on the KCP, the operator actions that
have been carried out by the user and logged in a file.

The status window consists essentially of two main areas. The first area displays the type
and number of the log event along with a brief description, while the second area contains

more detailed information.

|L|:|g"»-"iewer

o Log |Fiter |

P b | E nitry
ﬂ 261 Start kep reguined
@ 260 5 election active

Frogram selected.

ﬂ 253 Program cancelled

ﬂ 287 Operating mode changed fro. ..
H 256 Qperating mode changed fro. .
H 255 Qperating mode changed fro. .
@ 204 $MOVWE_EMABLE Input not al..

Prograrm:
Program ERC:AR1hcell zelected.

Diate: 06.03.2000 Time: 1746237 &7

BEIRCERE YY) |

-

=

[ a
j— Area displaying type, number and

description of the log event.

Area with detailed description of the

|_— log event

Area in which the selected filters are

| displayed.

The log book can be evaluated online or offline. Software module debug information,
process data and robot characteristic data such as motor currents, command values, etc.

are not recorded.

If the text in the lower part of the status window is too big to fit in the display, you can scroll
through the display line by line using the status key “Detail” or the keyboard shortcut “ALT”

+ “Cursor” | or 1.

The symbols in the log book display have the following meaning:

Icon Shape/color | Content Type of log entry
@ round/yellow Warning during user operation
(] ?:éagonal/ Arm with hand Error during user operation
H square/blue Information during user operation
(@  [round/yellow Robot kernel system warning
@ ?:éagonal/ Robot Robot kernel system error
ﬂ square/blue Robot kernel system information
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Tah +

Export

Page +
Paye -

Refresh

111y

Cancel

(M | round/yellow Warning during boot procedure
Q octagon/red Arrow Error during boot procedure

! square/blue Information during boot procedure
@i round/yellow Warning during installation

@ |octagon/red Wrench | Error during installation

B |square/blue Information during installation

I’ZEI round/yellow Program-generated warning

@ |octagon/red Hammer | Program-generated error

. square/blue Program-generated information

The user can switch between the logbook, the filter and the information display by pressing
the softkey “Tab +”. The “TAB” key on the numeric keypad can be used for the same purpose.
To do this, however, the “NUM” display in the status line must be deactivated.

The information in the logbook is saved in a text file. The path and name of this file can be
set via “Log book” -> “Configure”. The default setting here is “C:\KRC\Roboter\Log\Log-
buch.txt”.

The softkey “Page +” displays the next page up. Alternatively, the “PGDN” key on the numeric
keypad can also be used.

The softkey “Page -” displays the next page down. The “PGUP” key on the numeric keypad
can also be used here.

The softkey “Refresh” updates the status window with the current data. This option is very
useful if other actions have been carried out in the meantime.

The log book display can be terminated at any time using the softkey “Cancel”.
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Tah + |

Mark I
Apply |

| Cancel |
(&

Filter

Using this status window, the user can select the filter types and classes to be listed in the
logbook.

|L|:|g"»-"iewer
ko I Log Filter |

Al

Filter types
A Boot
%3 Uszer action
A Process
[ & System
[ .& Installation

Filter clazzes
Infarrnaticn
" aring
Error

The user can switch between the logbook, the filter and the information display by pressing
the softkey “Tab +”. The “TAB” key on the numeric keypad can be used for the same purpose.
To do this, however, the “NUM” display in the status line must be deactivated.

The softkey “Mark” can be used to confirm the filter type or class selected using the arrow
keys. This causes a check mark to appear or disappear in the corresponding box.

After completing your selection, press the softkey “Apply”.

The log book display can be terminated at any time using the softkey “Cancel”.

At least one filter type and one filter class must be selected, otherwise a corresponding
error message will appear when “Apply” is pressed.
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7.4.2.2 Configuration

After this option has been selected a status window is opened for configuring the logbook.

Number of logbook entries

r Output as per filter
Path and name of the file

C:AERCAWRoboters LoghLogbuch. bt

The maximum number of logbook entries is defined in the upper box of the window. You can
move to the lower box “Print / Output to file” by using the arrow keys. You can now use the
space-bar to select or deselect “Apply filter”. The path and the name of the desired logbook
file can be specified in the box “Filename”.

_ The softkey “OK” saves all changes and closes the configuration window.

_ The status window can be closed at any time by means of the softkey “Cancel”.
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7.4.3 CROSS Log book

This function displays the trace program “KUKA-Cross” that runs in the background.

ol »

1 Rob. Position  *

2 Wariable 3

2 Diagnosis [ 0 Dscilloscops J
A WwWindows r 1 Log book r
leam Bt 2CRO55 Log book,

3 Caller Stack

4 [ntemupts

5 Securibycircut
E'w'eb Diagnosiz

‘ A detailed description of this function may be found in the Electrical Servicing handbook,
in the main chapter [Diagnostic Functions].
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7.4.4 Caller Stack

ol »
1 Rob. Position  *
2 Wariable 3
2 Diagnosis [ 0 Dscilloscops J
A WwWindows r 1 Log book r
leam Bt 2CROSS Log book,
3 Caller Stack
4 [ntemupts
5 Securibycircut
E'w'eb Diagnosiz

This menu item is not available below the user group “Expert”.

How to change user group is described in the Programming Handbook, in the
documentation [Configuring the system], chapter [The “Configure” menu], section

“User group”.

This function evaluates the data for the process pointer ($PRO_IP) and displays them as

text. After this option has been selected, a status window is opened.

The following items are listed individually:

Cal | Call number
Inkernapt | If the call is caused by an interrupt

called fram I Module name

SMo. Line number of the jump

Sourceline | Line contents

[Callerstackl]

Sourceli...
MNone  cel s PO0 (8.
2 Mome pO0.zrc 10  IMIT_E...
3 Mome pO0.zrc 61  POO_M..

called from

called from KRC:ARTvel. 2z
Courceline POO (#IMIT_EXT #PGMO_GET DY

lInitialize extern mode

A summary of the information from above is displayed in the lower line.
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The softkey “jump to” can be used to open the selected call and display the corresponding
line with a gray background.

jump to

Refresh “Refresh” updates the caller stack.

Close The softkey “Close” terminates the function and closes the status window.

1y
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7.4.5 Interrupts

ol
1 Rob. Position
2 Wariable

2 Diagnosis 0 Dscilloscops J
A WwWindows 1 Log book r
leam Bt 2CROSS Log book,

3 Caller Stack

T ELE T T v

4 Intemupts
5 Securibycircut

E'w'eb Diagnosiz

This menu item is not available below the user group “Expert”.

How to change user group is described in the Programming Handbook, in the

documentation [Configuring the system], chapter [The “Configure” menu], section
“User group”.

When the menu item “Interrupts” is selected, a status window opens showing a list of
declared “robot” interrupts. Information is provided about priority (from 1 to 128), scope
(global, local), type (standard, stop, measure, error stop and trigger), module name with path
specification and the line number of the individual interrupt.

|Interru|:uts: Fobot

| Frio | Scope | Tope |

global Errar stop

I— Interrupt type

Local or global interrupt

Priority

Interrupt category

Lire: 11, |

Module: KRCARTMCELLSRC

S

-
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The interrupts are shown as symbols, which are explained in the table below:

Icon Shape/color/contents Nature of interrupt
[l |Square/gray/- Inactive interrupt
B |Square/red/D Active, disabled interrupt
[E]l ([Square/green/E Active, ON interrupt

You can obtain information about the Submit interrupts with the aid of the softkey “Submit”.
They are listed in the same way as the “Robot” interrupts. This softkey changes back and
forth between Submit and Robot.

Submit

Refresh Pressing this softkey updates the display.

To exit this menu, press the softkey “Close”.

11

Close

» Further information on the topic “Interrupts” may be found in the Programming Hand-
book, in the documentation [Expert Programming], chapter [Interrupt handling].

7.4.6 Safety circuit

This external program allows diagnosis of the safety circuit of the robot in question.

ol/aa 3
1 Rob. Position  *
2 Wariable 3
2 Diagnosis [ 0 Dscilloscops J
A WwWindows r 1 Log book r
leam Bt 2CROSS Log book,

3 Caller Stack

4 [ntemupts

5 Securibpcircuit

E'w'eb Diagnosiz

» A description of the “Securitycircuit” function may be found in the Electrical Servicing
handbook, in the main chapter [Diagnostic Functions] chapter [Safety circuit].

7.4.7 Web Diagnosis

This function is used for remote diagnosis.

» Further information about the Web Diagnosis function can be found in the Administrator
handbook.
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7.5 Windows

ol »

1 Rob. Poszition #

2 %anable k

3 Diagnosiz L

4 Wwindows » OMNAYIGATOR

Gileam Edit 1 PROGRAM
ZEDITOR

When Navigator, Program or Editor is selected, the corresponding window will be brought
to the foreground. If no program is selected, or nothing is present in the editor, these items
will be shown as inactive in the upper menu.
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7.6 Help
Help I The “Help” menu offers the options “Online help”, “Online Help — Contents/Index” and “Info”.

0 Orline help
1 Online Help - Contentz/lndes
2 Inko

ﬂ The window selection key will not work as long as the online help function is displayed.

AN L/
( \) - If an external keyboard is connected, you can also call the online help function by pressing
Qé - function key “F1”.

7.6.1  Online help

The online help function gives additional information about messages selected in the
message window, the logbook display, the error display and inline forms. The element about
which you require information must be selected.

If the message window in which the element is located is inactive, first you must switch to
ﬁ ’ it using the window selection key. You can then highlight the desired message using the arrow
keys.

7.6.1.1 Message window

Select the desired message using the arrow keys.

I Ti_._I no. I Source I tessage
4\ (D 14228 Uzertdode  User gioup: Expert

EMERGENCY STOPF

Then activate the online help function.

0 Orline help

1 Online Help - Contentz/lndes
2 Inko
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p
4

Close I

< |>

Monitor

Configure Commands|Technology

EMERGENCY STOP

Cause: + Emergency Stop button pressed
o Emergency Stop circuit broken r
o Emergency Stop triggered by program

Effact: + Path-maintaining braking
o All active commands inhibited
Remedy: * Release Emergency Stop button (turn the top part in the &=+
direction indicated by the arrow)
e Check Emergency Stop circuit and restore it if necessany
o Rectify and acknowledge the signalled fault

[

I Ti...I no. I Source I Mezsage | 10%
(M) 13558  UseMode U : Expert ;
NUM CAP5 8[| R | | | T1 HOV=10% |R_Name [14:30

I | I Close I

If the contents of the help window cannot all be displayed at one time, use the arrow keys
to page through the contents.

Use the softkey “Close” to exit the online help function and return to normal operation.

7.6.1.2 Log book

&>

Select the desired message in the logbook using the arrow keys.

|L|:|g"--"iewer

o Loa | Fiter |

| Entm |
Programmed path reached [B...
032? Ackn EMERGENCY STOF
ﬂ 326 Active commands inhibited

n 325 Frogram Reset camed out

ﬂ 324 Active commands inhibited

n 323 Program Reset camried out

ﬂ 322 Active commands inhibited

@ A Civrnarnic braking achyve.

EEHZQ EMERGENCY STOF -

Frogram: -
Pragrammed path reachked [BCO]

Dake: 17.10.2001 Time: 15:23:23054

MHumber

hd
azatmies (M g px o s JO@®

Then activate the online help function.
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0 Orline help

1 Online Help - Contentz/lndes
2 Inko

Configure | Monitor Setup |CummandslTechnulngy| Help I

|Logtiewer 100%
BCO nfo Log | Fiter | e
REACH ED Humber | Ertiy | -
. G268 “wrong mode —
H [2¥ia] Operating mode changed fro..
Cause: + After the first @ £24 Dwnamic braking active. d
position in the HEEB Operating mode changed fro..
user program has @522 $MOVE_EMNAELE [nput mat al...
been reached ﬂ521 Frogrammed path reached [B...
After ) @ g20 Sta plus pressed
* repositioning HE'IS Program Rezet cared out &=+
i (=J 518 hanoe yarable: feststatiun >
[$PDS_RET, Program: -
$A}(|S RET, Frogrammed path reached [ECO)
$POS_FOR, Date: 19.03.2001 Time: 15:02:55'978 ,ie
$AXIS_FOR, etc) =
Effect: - Signallingthat = [#0fm= (32> - 2 HO@®

I o I Source I Message |

UseiMode  User group: Expert

TAB+ Page - Page + Refresh Cancel
I | | | | I

/ NUM AR5 8[| R | | T1 HOV=10% Rob_1 [10:37
0\

V If the contents of the help window cannot all be displayed at one time, use the arrow keys
to page through the contents.

Close I Use the softkey “Close” to exit the online help function and return to normal operation.

7.6.1.3 Inline forms

Open an inline form for which you require a more detailed description. This may be a new
or existing motion command, for example.

2 PTP HOME Uel= 188 % DEFAULT

d
|vI|P1 | = |vel=[100 %|PDATI
5

PTP P2 Uel= 188 % PDATZ Tool:1 Base:@

Then activate the online help function.

0 Orline help

1 Online Help - Contentz/lndes
2 Inko
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File I Brogram | Configure | Monitor

1 IHI

& 2 PTIP HOHE Uel=
> L, 188 % DEFAULT
3

prp =|[P1 | ~|vel=

100 %|PDAT1 PTP is a pointto-peint motion. The robot r
5 PTIP P1 VWel= system is moved along the quickest route

L 168 % PDAT1 hetween two points. All axes start to move _

L Tool:1 Base:® simultaneously and stop simultaneously

6 L ﬂifl ggpnzif {synchronous motion).

L, Tool[1] Base[#d] =
BEl 7 PIP P4 Vel= @ The PTP motion follows a path defined by =1y

Commands| Technology

Programming a
PTP motion

L 188 % PDATY: the robot which cannot be predicted

L Tool[1] Base[®8] exacthy! In order to avoid possible

= & PTP P2 Uel= collisions, this path must first be executed
L 188 % PDAT2 at reduced program override (POV) near lﬁ?
L Tool:1 Base:® obstacles!
[KRCARI[nd o @ = d

I Ti.._I no. I Source I Message |

-::.I:: (:D 13658 Uzetdode  User group: Expert
5 Start key required ‘-@)3

NUM c2P5 (8 || [l PROG_D1 Line 4| T1 |HOY=10% |R_Name [14:10

i
L f: | | | | | | Close ”
)

If the contents of the help window cannot all be displayed at one time, use the arrow keys
to page through the contents.

e I Use the softkey “Close” to exit the online help function and return to normal operation.

as

7.6.1.4 Error display

Use the arrow keys to select the line containing the error in question.

E rrorviess[prog_04.5RC)
/[\ | ... | Description

V 3 3 2139 Specified type is...
9 9 2241 Right operand n...
1 13 2347 Walae for PRIC .,
17 a0 2138 Mame irnealid for...

18 14 2319 'OMN",'OFF' 'EFdA. ..
32 38 2135 Mame not decla...

“IMTERRUFT DECL 3 *HEM
S TOPMESS=555=TRUE DO IR_STOPM []
‘D0 expected

Then activate the online help function.
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0 Orline help

1 Online Help - Contentz/lndes
2 Inko

File Setup ICummandsITechnulugyl Help I

E roriew(prog_04.5RC] -
I 7

Line | Col Ermor ... | Dezcription

1] 1] | | I P r -

@ DO" expected 4 % 2161 DO espected g
3 & 2133 Specified lype is...

9 9 2241 Right aperand k...

Cause: The keywaord "DO™ has 113 2347 Valuefor PRIO L.
e A i &l 17 50 2138 Hame invalid for...

18 14 2319 OH' 'OFF EMA..
INTERRUPT or TRIGGER 32 3 2135 MNamerotdecl.

instruction.

Syntax:

INTERRUPT DECL Priority
WHEN Corndition DO
Subprogram name

TRIGGER WHEN DISTANCE —

Configure | Monitor,

= Switching point DELAY =
Timea DO instruction PRIO = 7
Priority O
. =IMTERRUFT DECL 3 *WHEMN
Effect: l—::c'::le?imm cannot he FSTOPMESS=A05=TRUE DO IR_STOPM [ ]
: ll ‘D0 expected
I Ti.._I no. I Sounce I M ezzage |:| 7
(@ (M 13431421 JR1/PROG_04 : 7 Compilation error -

(D 13430 TPUSER  Inbialization i progress
(M 13430 TPUSER  Initialization finished
34340  BOF PoverOn finished.

ﬁ INUM 205 8[| [R | | | T1 POV=100% [R_Name 13:52
I | I

| I | Close I

V If the contents of the help window cannot all be displayed at one time, use the arrow keys
to page through the contents.

e I Use the softkey “Close” to exit the online help function and return to normal operation.

7.6.2 Online Help - Contents/Index

Here you can make targeted searches for information in the table of contents or index of the
online help function.

0 Orline help

1 Orline Help - Contents/lndex
2 Inko

After this option has been selected the corresponding window appears on the user interface.
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Contents | Inclesx I

7] KR ¢1 Snline-Help
Qpetational messages
Hirt messages
Acknowvledgement messac
Dialog messages

1] |

KR C...
Online-Help

Rel. 1.5

KUKA Rohoter GmbH
Bluecherstrasse 144
D-86165 Augshuryg
Copyright & 1995 - 2001

=

The left-hand side of the window shows a list of contents or the index, while the right-hand
side displays the corresponding help messages. The following navigation options are

available:

//R The arrow keys “4+” and “]” can be used to select a subject, or to page through the help

messages.
v/

Q ’9\ The arrow keys “—” and “+” or the Enter key can be used to open or close a subdirectory.

P

Conterts | Index |

KR C1 Online-Help
Dperational meszages
Hirt meszages
Acknowledgemnent meszag
Malog meszages

Contents |Inde:x |

=Command names= _I
2] $MOVE_EMABLE in
@ Accu-woltage at <.
o @ =Command names &

Once you have selected a subject, press the Enter key to display the corresponding help

page.
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Cortents | lnciex |

u

| 2] SMCOYE_EMABLE in
E Locu-voltage at = E
E =Command names= ¢
E Ldvanced path pro
E Lutomatic reposition
E ARIS-SPECIFIZ wWiOl
E Ballast switch ener
E BCO run in stepmo
- [7] Block Sslect : BEO
E Brake cool down tir
E Brake defective <a:
E Brake error <HP3 n

E Brake fault =axis nu
l_ﬂ o o FFm L~ ey~ B il
4 I I [

Operational messages | =

=Command name> 4

>

<Command name:> <Action>
Cause: OBJH — command execution
completed.

Use this softkey to switch between Contents/Index and the corresponding help page. You

can then use the arrow keys to page through the subjects and/or help messages. If the focus
is on the left-hand side of the page, the Contents/Index is active; otherwise the help page
is active.

Conterts | Index |

KR C1 Online-Help

Dperational mes
Hirt meszages
Acknowledgemnent meszag
Malog meszages

Contents/Index active

Contents | Incle |

KR C1 Oniline-Help
Cperational messages
Hint messanges
Acknowledgement messac
Diglog meszages

Help page active

Index | Pressing the softkey “Index” brings you to the overall index of the online help function. Typing
one or more letters in the input line will cause the list to be scrolled forward immediately to
the appropriate location.
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C ontents I

Contents  |Ddex

Type in the keywwvord to find:

"™ expected
" expected
" evpected
" et

Sar 'Y expected
"M expected

M epected

""" expected

"+" or "-" expected

"ZAY expected
NZASE"MDEFALLT" after "C
"COMST" wweith =Rveral inﬁrirll

Digplay |

Contents  |Ddex

Type in the keywwvord to find:

| W]

KR C1 Online Help

KR C1 Online Help Technole
kR 21 online-Help Dickblec
KR C1 Online-Help Donnkble:
KRC system errar error nL
Label nat declared locally

Left operand not equalto B
Lett operand not ecqual to h—
Left operand not equal to Ik
Left operand not equal to Ik
Left operand not equal to Ik

Left operand not equal to P
| &ft nnerand: array or nath.

Digplay |

To avoid having to type in the entire term, you can use the arrow keys to scroll the focus up

or down a line at a time.

Once you have found the desired term, press the Enter key or the “Display” button. The help
page will then appear on the right-hand side of the display.

Comtents  IDCiEx |

Type in the keyword to find:

KRC =ystem errar =error nu

KR C1 ©nline Help ;|
KR C1 Online Help Technol:
kR 21 online-Help Dickhlec
KR C1 Online-Help Dininkles

EIM BFFOF =2rrar Ml
Label not declared locally
Left operand not equal to B
Left aperand nat equal to
Left operancd not eqgual to Ik
Left operand not equal to I
Left operand not equal to [k

Left operanc not eqgual to P
| &ft noerandd: array or nath

Drizplasy |

Cause:
Effect: .
Remedy:

| v

KRC system error
<error number> <cause>

A KRC system error has occurred.

The error has occurred in the
kernel system and cannot be
acknowledged.

"KRC systemn error 0" indicates that
a task has crashed.

Maximum braking.

All active commands inhibited,
Restart the KRC controller.

Lol

Pressing the softkey “Contents” takes you to the table of contents which is displayed by
default when the online help function is started.
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Conterts | Ines |

=..= Loading =..= =ervopat
=_.= machine dats loader al
=...= machine data oader al

Litnit ==zignal name:=

M ainkoard temperature che
Mainkbwoard temperature rea
Mainkboard overtemperature
Malfurction <teach pendard_|
Memaory test errar DSE =D
Meszage buffer overflow
MFC - Owver temperature

Mode inadrmizsikle E ..

Module == KSD =, = regu

b onitoring B00% Poswwver sug -
i LI_I

Close I Press the softkey “Close” to end the online help function and return to normal operation.

188 of 224

BedienungBHR4.1 08.01.03 en



7 Monitor (continued)

7.6.3 Info

2 Inko

This command displays the following version information:

Type of controller

General version number

GUI version

Kernel system version
User text

Manufacturer

|_ The softkey “Tab+” takes you to the next page in which information about the robot is
displayed.

Robot name

Robot type and configuration

List of external axes (if
present) showing axis
number and name

Machine data version

BedienungBHR4. 1 08.01.03 en

189 of 224



"]
Operator Control mmmm

|_ The next page contains information about the system.

Computer name

System version information

Memory information

|_ Pressing the softkey again opens the next available page in which additionally installed
options, such as “MeasureTech” and “LaserCut” are listed.
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|_ Additional comments can be found on the next page.

|_ The next page contains information about the modules used.

Versions of the modules
present

_ The softkey “Save” allows you to send the module information to a text file. This, by default,
is the file “C:\KRC\Roboter\Log\ocxver.txt”.
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|_ The last page contains information about the virus scanner running in the background.

_ The softkey “Export” allows you to send information about the virusscan-
ner to the file “C:\KRC\Roboter\Log\VirusInfo.xml”.

_ The version display is closed using the softkey “Close”.

Should you encounter any difficulties with your robot system, please quote the relevant
version numbers when making inquiries.
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8 Menu structure

8.1 General

The menus provided by the “KUKA System Software” can be opened by pressing the
corresponding menu key.

Menu bar Menu key
It
File | Edit | Configure | Monitor | Setup |Commands|icchnology] Hel
@ Fiter: Amwender . [ Canterts of: (KRC. \)p 2 jnnz
L T e e el - |+
-+
b =+
'S -+
1 Object(s)
< i o Gt
Num cars [8] TR | I [T |pov=t00% Rob 1 1403 Ml — | |+
New: Sclcct | Duplicate | Archive | Delcte!
INE léll F?F @
n nm :I T
EID o Fiﬂ -— el
2 Dy !
» For further information about operator control please refer to the chapter [The KUKA

Control Panel KCP].

The following commands are available to you via the KUKA software menu bar:

File I Program I Cunfigurel Monitor I Setup ICummandsITechnulugyl Help I

Depending on whether the Navigator, Programming, or Editor level is being used, the menu
keys “Setup”, “Commands” and “Technology” will be activated or deactivated.
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You can open the menus shown below by pressing the corresponding menu key and select
the desired function from the submenu which then opens.

Menu key Options Section

File File operations and display 8.2

Program Commands relating to program creation and editing 8.3

Configure Inputs/outputs, drivers and other system settings 8.4

Monitor Monitor functions for inputs/outputs, position, counters, 8.5
variables and diagnosis

Setup 1 Mastering, calibration and service functions 8.6

Commands 2 Motion and logic commands, KRL Assistant 8.7

Technology Technology commands ARC Tech, SPOT Tech, GRIPPER 8.8
Tech, TOUCH Sense, USER

Help Version information and online help 8.9

1) No program may have been selected or loaded into the editor
2) This function is only available within a program

Whether or not specific submenus and commands can be accessed depends on the user
group that is being used.
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8.2 File
@ &9 ,,\69”9 [New | User group “Expert
UNDO ¢ TAB ] "
4 ; L |Open > | File/Folder
") ‘) ‘) * DAT
) () &% Errorlist
g) & ‘C) [ Print > Current selection
Log book
[Archive > FH— Al
Applications
Machine data
Configure > 1/O Drivers
Log Data 1/0 Longtexts
Current selection KUKA TechPack
| Restore >I All
Applications
[Rename || [Machine data
Configure > 1/0O Drivers
[ Format floppy disk| | | Current selection I/O Longtexts
KUKA TechPack
[ Attributes | User Tech
[ Filter |
User group “User”
[New |
[Open » -—{ File/Folder
Errorlist
| Print >I Current selection
Log book
[Archive > F— Al
Applications
Machine data
Log Data
Current selection
| Restaure >I All
Applications
[Rename || [Machine data
[Format floppy disk | | | Current selection
| Attributes |
I |
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(F)S\ [New

New

Creation of new files and subdirectories

MC [Operator Control],
Ch. [Navigator]

1) Not available in the user group “User”.

") [Gpen > I File/Folder
‘ * DAT
Errorlist
Open
» File/Folder

Opens the selected folder
Loads the source file of a selected module (*.SRC) into the

MC [Operator Control],
Ch. [Navigator]

editor
» * DAT
Opens the data list (*.DAT) of a selected file in the editor
» Errorlist
Opens a list of errors that have been detected in the selected
file
RL . .
) ’ [Print » [—{ Current selection
Log book
Print

» Current selection
The selected files are printed

» Log book
The logbook entries are printed

MC [Operator Control],
Ch. [Navigator]

M) [Archive > Al
‘ Applications
Machine data
Configure > I/O Drivers
Log Data 1/0 Longtexts
Current selection KUKA TechPack
Archive
» All MC [Operator Control],
All files are saved to floppy (Ini, MaDa, etc.) Ch. [Navigator]
» Applications

Saves the applications (*.SRC, *.DAT) to floppy

» Machine data
Only saves the machine data to floppy
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» Configure 1)
» /O Drivers
Saves the I/O drivers to floppy
» 1/0 Longtexts
Saves the long text database

» KUKA TechPack
Saves certain registry entries to floppy

» Log Data
Saves the logbook files to floppy disk

» Current selection
Saves selected files and directories to floppy

MC [Operator Control],
Ch. [Navigator]

1) Not available in the user group “User”.

t 4 ’ | Restore > 1 Al
‘ Applications I/O Drivers
Machine data 1/0 Longtexts
Configure > KUKA TechPack
Current selection User Tech
Restore
» All MC [Operator Control],

All data, with the exception of log files, are loaded from the
floppy disk (Ini, MaDa, etc.).

» Applications
The saved applications are loaded back from the floppy disk
onto the hard disk (*.SRC, *.DAT)

» Machine data
Only machine data are loaded from the floppy disk to the
controller

» Configure 1)
» /O Drivers
Only the 1/O drivers are loaded from the floppy disk

» /O Longtexts

The 1/O list is loaded from the floppy disk
» KUKA TechPack

Restores certain registry entries

» User Tech
UserTech-specific data are restored

» Current selection
Selected files are loaded back onto the hard disk

Ch. [Navigator]

1) Not available in the user group “User”.

(\UNSDO ) [Rename |

Rename

The name of the selected file can be altered

MC [Operator Control],
Ch. [Navigator]
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\ TgB ’ [Format floppy disk |

Format floppy disk

The floppy disk in the disk drive is formatted MC [Operator Control],
Ch. [Navigator]

HOME :
7 [ Attributes |

Attributes 2

Details about type, path, size, creation, attributes, edit mode and | MC [Operator Control],
comment for the selected file Ch. [Navigator]

2) Not available for program editing

© ) [Fiter |

Filter 12

Display variants for file components MC [Operator Control],
Ch. [Navigator]

1) Not available in the user group “User”.
2) Not available for program editing
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8.3.1
( Home o PGUP
W W8 9
‘ /Do o)

4 ) ) W0 )
CEND R PGON

(ngs\

B
L )

y /,,/E/TE[\
\ ? )

PG N )

Program...

The “Program” menu appears differently at the Navigator, Programming and Editor levels.

“Program” in the navigator
User group “Expert”

User group “User”

[Mark all

[ Mark all | [ Mark all |
[Copy | | |
| Paste | | Paste |
[Cut | [Cut |
| Delete | | Delete |
| Duplicate | | Duplicate |
[Select > | Without parameters [Select > Without parameters
With parameters With parameters
[cancel program | [cancel program |
[Reset program | [Reset program |

Mark all

All files in the selected folder are highlighted.

MC [Operator Control],
Ch. [Navigator]

[Copy

Copy "

Selected files are copied to the clipboard.

MC [Operator Control],
Ch. [Navigator]

1) Not available in the user group “User”.

[Paste |

Paste 3

Files from the clipboard are inserted at the current position

MC [Operator Control],
Ch. [Navigator]

3) Only available if a file has first been copied or cut

| Cut |

Cut

The selected files are deleted from their original position and
copied to the clipboard

MC [Operator Control],
Ch. [Navigator]
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t4 ’ [ Delete

Delete

All selected files are permanently deleted after a request for
confirmation

MC [Operator Control],
Ch. [Navigator]

/’Uﬁa -
L 5 ) [Duplicate |

Duplicate

The selected file is copied into the current folder under a different

MC [Operator Control],

name Ch. [Navigator]
‘ TgB [Select » |—{ Without parameters
\ With parameters

Select

» Without parameters
The program is selected without function parameters.

» With parameters
The function parameters are transferred when the program is
selected.

MC [Operator Control],
Ch. [Navigator]

7 [ Cancel program |

Cancel program 2)

The selected program is closed.

MC [Operator Control],
Ch. [Navigator]

2) Only available if a program has been selected

(" L[)HEE
. 8 [Reset program |

Reset program 2

The initial state of the program after loading is restored.

MC [Operator Control],
Ch. [Navigator]

2) Only available if a program has been selected
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8.3.2 “Program” at programming level

User group “Expert” User group “User”
J J EUD [FoLD » +—{ Current FOLD opn/cid | |
all FOLDs opn
J ”NsDO :D | || |all FOLDs cls | |
®O O | | | I
® O O | | | |
| Delete | | Delete |
[Find | [Find |
I | I |
[cancel program | [Cancel program |
[ Reset program | [ Reset program |
[Modify »}-—{ A10 Online I |
Points in TTS
INS
((T [FoLD » |—{ Current FOLD opn/clg
all FOLDs opn
all FOLDs cls
FOLD 1)
» Current FOLD opn/cls HB Progr. Handbook
The fold in the current program line is opened or closed. MC [Expert Progr.]
Opens all FOLDs in the selected program. gl:)anrzs]on pro-
» all FOLDs cls

Closes all FOLDs in the selected program.
1) Not available in the user group “User”.

( 4 \ ’ [Delete |

Delete

After a request for confirmation, the line in which the edit cursor | MC [User Progr.]

is situated is deleted. Ch. [Program editing]
(") [Find I

Find

It is possible to search the current program for a search string. | MC [User Progr.]
Ch. [Program editing]
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HOME
7 [ Cancel program |

Cancel program 3

The selected program is closed.

MC [User Progr.]
Ch. [Program editing]

3) Only available if a program has been selected

(" L[)HEE -
. 8 | Prog. zurucksetzer{

Reset program 3)

The initial state of the program after loading is restored.

MC [User Progr.]
Ch. [Program editing]

3) Only available if a program has been selected

o
9 ) [Modify »}—{A10 Online
Pointin TTS
Modify 1)
» A10 Online 2 HB ArcTech10
Zusétzliche Option fur die Technologie “ARC Tech 10”
» Points in TTS MC Expert Programming
Various online modification options for programs and motion | Ch. [External editor]
commands.
1) Not available in the user group “User”.
2) Available if the technology package ArcTech10 has been loaded
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8.3.3 “Program” in the editor

User group “Expert” User group “User”
g’ﬁgﬁé \{’i%fi ;;\'i"é;i’ [FoLD > Current FOLD opn/cls | f
all FOLDs opn
W) ) (&) |[Cony l| |alFOLDs cls | |
B @ @) |[Paste | [ |
DO Y o | | |
| Delete | | Delete |
[Find | [Find |
[Replace | | |
[Close | [Close |
@s\
0 [FOLD » |—{ Current FOLD opn/cl
all FOLDs opn
all FOLDs cls
FOLD 1
» Current FOLD opn/cls HB Progr. Handbook
The fold in the current program line is opened or closed. MC [Expert Progr.]
> all FOLDs opn oh. [Genera! Informa-
Opens all FOLDs of the program loaded in the editor. glga ;s‘; pro-
» all FOLDs cls
Closes all FOLDs in the program loaded in the editor.
1) Not available in the user group “User”.
P , [Copy |
Copy "
The program line selected via the edit cursor is copied to the | HB Progr. Handbook
clipboard. MC [Expert Progr.]

Ch. [General informa-
tions on KRL pro-

grams]
1) Not available in the user group “User”.
( cgu , [Paste |
Paste 1)
Data from the clipboard are inserted at the current position. HB Progr. Handbook

MC [Expert Progr]

Ch. [General informa-
tions on KRL pro-
grams]

1) Not available in the user group “User”.
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L 3 [Cut

Cut?)

The program lines selected by means of the edit cursor are | HB Progr. Handbook
deleted from their original position and copied to the clipboard. | MC [Expert Progr.]

Ch. [General informa-
tions on KRL pro-
grams]

1) Not available in the user group “User”.

t4 ’ [Delete |

Delete
After a request for confirmation, the line in which the edit cursor | MC [User Progr.]
is situated is deleted. Ch. [Program editing]
L5 [Find
Find
Search the current program for a specified search string MC [User Progr.]
Ch. [Program editing]

7 TAB
L 6 ) [Replace |

Replace 1)

Search and replace program sections in the editor. HB Progr. Handbook
MC [Expert Progr]

Ch. [General informa-
tions on KRL pro-

grams]
1) Not available in the user group “User”.
HOME
7 [Close |
Close
The editor is closed. MC [User Progr.]
Ch. [Program editing]
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8.4

Configure

User goup “Expert”

Edit Config.
Driver Reset
I/0 Reconfigure

Gripper
(110 » |+—{ Automatic External
[1/O Driver >
Start/select
[ SuBMIT-Interpr.»> F+— Stop
Cancel
[ Statuskeys > |
| Jogging >I Prog.-OV-Steps
Jog.-OV-Steps
| User group | Mouse position

Mouse configuration

GRIPPER Tech
ARC Tech 10
ARC Tech 20

| Cur. tool/base |

Tool type
[ Tool definition  » }+— Base type
External Axis Force cold Startup
[ On/Off options ~ »} PowerOff Delay
Language
[Miscellaneous _»|+— Change password Def-line
Editor > Detail view on/off
Office-GUI Linebreak on/off

Mon. work.envelope»
Technology sel.
Reinitialization

Override

Configuration

USERTech reinit.
BOF Reinitialization

User group “User”

Driver Reset
I/0O Reconfigure

Gripper
(/o » |-— Automatic External
| Driver > |
Start/select
[ SUBMIT-Interpr. > j-+—{ Stop
Cancel
[ Statuskeys >
[Jogging »—{Prog.-OV-Steps
Jog.-OV-Steps
[User group | Mouse position

Mouse configuration

GRIPPER Tech
ARC Tech 10
ARC Tech 20

| Cur. tool/base |

Tool type
[ Tool definition  » }+— Base type

External Axis Force cold Startup
[ On/Off options ~ »}

Language

[Miscellaneous  »}

Change password

Override

Configuration
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(BS\, (/0 » —{ Gripper

‘ E?D , [1/O Driver » —| Edit Config.

‘i
2

<~P%DN) [Statuskeys __» [~ GRIPPER Tech

Automatic External

/0
» Gripper HB Progr. Handbook
Gripper settings. MC [Configuration]

» Automatical External

Settings for the Automatic External interface.

Ch. [Configuring the
system]

Driver Reset
1/0 Reconfigure

1/O Driver

» Edit Config. 1
Opens the file “lIOSYS.INI".

» Driver-Reset
Resets the peripheral interfaces.

» 1/O Reconfigure
The inputs/outputs are reconfigured.

HB Progr. Handbook
MC [Configuration]

Ch. [Configuring the
system]

1) Not available in the user group “User”.

[ sSUBMIT-Interpr.» }— Start/Select
Stop
Cancel

SUBMIT Interpreter

» Start/Select
Start/select Submit interpreter.

» Stop
Stop Submit interpreter.

» Cancel
Deselect Submit interpreter.

HB Progr. Handbook
MC [Configuration]

Ch. [Configuring the
system]

ARC Tech 10
ARC Tech 20

Statuskeys

» GRIPPER Tech

Status keys for optional technology package
» ARC Tech 10

Status keys for optional technology package
» ARC Tech 20

Status keys for optional technology package

HB Progr. Handbook
MC [Configuration]

Ch. [Configuring the
system]
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(4 ) [Sogging

» |— Prog.-OV-Steps

Jog.-OV-Steps
Mouse position
Mouse configuration

Jogging

» Program-OV-Steps on/off
Switches program override on/off.

» Jog—-OV-Steps on/off
Switches manual (jog) override on/off.

» Mouse position
Definition of the spatial relationship between the 6D mouse
and the robot.

» Mouse configuration
Axis selection and dominant mode.

HB Progr. Handbook
MC [Configuration]

Ch. [Configuring the
system]

,/ma)
L5 | User group |

@\E Tool type
7) [Tool definition  » F—] Base type

User group

Access to certain user levels.

HB Progr. Handbook
MC [Configuration]

Ch. [Configuring the
system]

[ Cur. tool/base |

Cur. tool/base

Selection of the desired tool, base system and/or kinematics.

HB Progr. Handbook
MC [Configuration]

Ch. [Configuring the
system]

External Axis

Tool definition
» Tool type

Display saved calibration data for the tool type.
» Base type

Display saved calibration data for the base type.
» External Axis

Display saved calibration data for external axes.

HB Progr. Handbook
MC [Configuration]

Ch. [Configuring the
system]
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/ LDEL :
L 3 ) [On/Off options  » — Force cold Startup
PowerOff Delay

On/Off options
» Force cold Startup HB Progr. Handbook
The next time the controller is run-up, a complete restart MC [Configuration]
without selection of any programs will be forced. Ch. [Configuring the
> Disable PowerOff Delay ) S
Delay before the system can be rebooted.
1) Not available in the user group “User”.
- Language
(\P%JP , [Miscellaneous  » }—{ Change password Def-line
‘ Editor > Detail view on/off
Office GUI on/off Linebreak on/off
Mon. work. envelop® Override
Technology sel. Configuration
Reinitialization  p USERTech reinit.
BOF Reinitialization
Miscellaneous
» Language HB Progr. Handbook

Changes the language used in the graphical user interface. | MC [Configuration]

» Change password Ch. [Configuring the
Change the password for a user group. system]

» Editor 1)

» Def-line
Displays the DEF lines in a program.

» Detail view on/off
The program is displayed in KRL code.
» Linebreak on/off
Activates/deactivates line breaks in the program window.

Office GUI on/off 1)
Additional operator control elements on the GUI for mouse
operation.

M

M

Monitoring working envelope )

» Override
Overrides the monitoring of the work envelope.

» Configuration
Definition of the workspaces.

Technology selection 2
Selection of technologies (e.g. Kuka ARCTech, GRIPPER-
Tech, ServoGun, ...) to be loaded.

>
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» Reinitialization 1 HB Progr. Handbook
» USER Tech reinitialize MC [Configuration]
USER Tech files are reinitialized without rebooting the Ch. [Configuring the
system. system]

» BOF reinitialization
The GUI (Graphical User Interface) is reinitialized without
rebooting the system.

1) Not available in the user group “User”.
2) Only available if a corresponding technology package has been installed.

8.5 Monitor

e

User group “Expert

‘l”f“j (% ED (/o > | Digital Inputs
N Digital Outputs
‘\4) U5) (6 [Rob. Position >} Cartesian Analog Outputs
o o o~ Axis specific Gripper
U 2 3 Incremental Automatic external
( IBS D-EL :_) Master/Slave
[ Variable >} Single Display
Overview > Configure
Cyclic Flags Edit “ConfigMon.ini”
Flags
Counter
Timer -
Display
[Diagnosis > | Oscilloscope > Configure
Log book > Disola
[Windows »] —{Navigator CROSS-Log book Cor‘]’ﬁq‘l’”e
Program Caller Stack
[Icon Edit | Editor Interrupts

Security circuit
Web Diagnosis

User group “User”

(/o >} Digital Inputs
Digital Outputs
[Rob. positon _ »+— Cartesian Analog Outputs
Axis specific Gripper
Incremental Automatic external

Master/Slave

[ Variable » -— Single Display
Overview >
Cyclic Flags
Flags
counter
Timer -
Display
[Diagnosis » | Oscilloscope > Configure
Log book > Display
[Windows >| ’I;lsavg;gr]:rtr?r Configure
[Icon Edit ||| |Editor
Security circuit
Web Diagnosis
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(?)S\ , [1/0 » [ Digital Inputs

k EH‘D , [Rob. position __ » [— Cartesian

Digital Outputs
Analog Outputs
Gripper

Automatic external

/0

» Digital Inputs
Assignment of the digital inputs.

» Digital Outputs
Assignment of the digital outputs.

» Analog Outputs
State of the analog outputs.

» Gripper
Assignment of the grippers.

MC [Operator Control],
Ch. [Monitor]

» Automatic external
Assignment of the Automatic External interface.

MC [Operator Control],
Ch. [Monitor]

Axis specific
Incremental
Master/Slave

Rob. position

» Cartesian
Current position of the TCP with respect to the world
coordinate system with the components “Position”,
“Orientation”, “Status” and “Turn” of the standard axes
and the configured external axes.

» Axis specific
Current, axis-specific position of the standard axes and the
configured external axes.

» Incremental
Current position of the robot axes in increments.

» Master/Slave
Current position of the master and slave axes in increments.

MC [Operator Control],
Ch. [Monitor]

\@ [ Variable » |— Variable - Single Display
‘ Overview > Configure
Cyclic Flags Edit “ConfigMon.ini”
Flags
Counter
Timer

Variable

» Single
Display and modification of individual variable values.

MC [Operator Control],
Ch. [Monitor]
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» Overview
» Display
Displays the groups of variables in “ConfigMon.ini”.

» Configure 1)
Settings for the variable group “Monitor”.

» Edit “ConfigMon.ini” 1)
Editing of the file “ConfigMon.ini”.

MC [Operator Control],
Ch. [Monitor]

HB Progr. Handbook
MC [Configuring the
system, Expert]

» Cyclic Flags (Notice)
Signal states for Notices (cyclical flags).

» Flags
Signal states of the flags.

» Counter
Displays the values of the counters.

» Timer
Values and operating states of the timers.

MC [Operator Control],
Ch. [Monitor]

1) Not available in the user group “User”.

L Display
(\@ | Diagnosis > Oscilloscope > Configure
g o > Display
CROSS-L0og book Configure
Caller Stack
Interrupts
Security circuit
Web Diagnosis

Diagnosis

» Oscilloscope
» Display
View and analyze saved traces.

» Configure
Setting of the oscilloscope functions.

HB Electrical Servicing

M

Log book
» Display
Displays logged actions.

» Configure
Configuration of the logbook function.

MC [Operator Control],
Ch. [Monitor]

» Cross-Log book 1)
Log program “Kuka-Cross”.

HB Electrical Servicing

» Caller Stack 1)
Shows the sequence of program and subprogram calls.

» Interrupts?
Listing of interrupts.

MC [Operator Control],
Ch. [Monitor]

» Security circuit
Displays the safety circuit of the robot.

» Web Diagnosis
Starts the internal Web browser which can be used to display
predefined pages

HB Electrical Servicing

1) Not available in the user group “User”.
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[

W , [Wwindows > Navigator

Program
Editor

Windows
» Navigator MC [Operator Control],

Displays the Navigator in the user interface. Ch. [Monitor]
» Program 2)

Switches the user interface to the selected program.
» Editor 3

Displays the program that is loaded in the editor.
2 Only available if a program has been selected.
3) Only if there is a program in the editor.

(Urgﬂd ) [icon Edit |

Icon Edit 4

Additional module for icon-based programming. Optional

program package

4) Optionally available
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8.6 Setup

HDME LDEL PGUP
8 W
UNDO TAB
\.) J J
ND TRL PGDN
1 2 \ )
IBS ) (_ >

E

User group “Expert”

Tool >
Base >
Fixed tool >

Suppl. load data
Ext. kinematic ™

XYZ-4-Point
XYZ-Reference
ABC-2-Point
ABC-World
Numeric Input

Payload data

3-Point

Indirect

Numeric Input
|

— Workpiece

Tool
Offset ext. Kinematic

Set mastering
Check mastering

Config. External Axis

Long text

Measur. Points  » Numeric Input
| Measure >I Tolerances
Root point
Root point (numeric)
Offset
Offset (numeric)
Tool type
Base type
External Axis
[ Master »| Dial Standard >
EMT > With load corr. ™
[ UnMaster |
[ Software-Upd. » F—{ automatic
[Service »— DSE-RDW
Load data determ.
[Robot name | | |External Editor

First mastering
Teach offset
Master load

»

With offset
Without offset
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User group “User”

XYZ-4-Point
XYZ-Reference
ABC-2-Point
ABC-World
Numeric Input

3-Point

Indirect

Numeric Input
T

Set mastering
Check mastering

Tool > Payload data
Base >
Fixed tool » —1 Workpiece
Suppl. load data Tool
Ext. kinematic ™ Offset ext. Kinematic
Measur. Points  » Numeric Input
[ Measure »>|
Root point
Root point (numeric)
Offset
Offset (numeric)
Tool type
Base type
External Axis
[ Master » — Dial Standard >
EMT > With load corr. ™
[ UnMaster |
[ Software-Upd. » F—{ automatic
[service >
Load data determ.
| Robot name |

First mastering
Teach offset
Master load >

With offset
Without offset
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q«)s\

XYZ-4-Point
XYZ-Reference
ABC-2-Point
ABC-World
Numeric Input

3-Point
Indirect

Numeric Input
T

Tool > Payload data

Base >

Fixed tool »[— Workpiece >
Suppl. load data Tool

Ext. kinematic
Measur. Points

Offset ext. kinematic
Numeric Input

Direct measuring
Indirect measuring

vy
]

[Measure > Root point
Tool type Root point (numeric)
Base type Offset
External Axis Offset (numeric)
Measure
» Tool

Calibration programs for position, orientation and structural
calculations for a tool mounted on the robot wrist.
» XYZ-4-Point
Moving the robot to a fixed reference point.
» XYZ-Reference
Moving the robot with a known reference tool to a reference
point.
» ABC-2-Point
Moving the robot to 2 points with orientation data.
» ABC-World
Positioning perpendicular to the world coordinate system.
» Numeric Input
Entering the tool data.
» Payload data

Entering the mass, center of mass and mass moment of
inertia.

Base
Calibration programs to determine workpiece position and
orientation.
» 3=Point

Moving to the reference point of a workpiece.
» Indirect

Entering the inaccessible reference point of a workpiece.
» Numeric Input

Entering a reference point manually.

M

Fixed tool
Calibration programs to define an external fixed tool.

» Workpiece
Moving with a workpiece mounted on the robot flange.

» Tool

Moving the robot to a fixed tool.

MC [Start-up],
Ch. [Calibration]
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» Offset external kinematic
Moving the robot to a fixed tool on an external kinematic
system.

» Numeric Input
Entering a fixed tool manually.

M

Supplementary load data
Entry of data for a supplementary load on the robot.

MC [Start-up],
Ch. [Calibration]

M

External kinematic

» Root point
Moving the distance from the world coordinate system to the
external kinematic system.

» Root point (humeric)
Entering the distance from the world coordinate system to
the external kinematic system manually.

» Offset
Moving the distance from the external kinematic system to
the workpiece.

» Offset (numeric)
Entering the distance from the external kinematic system to
the workpiece manually.

MC [Start-up],
Ch. [Calibration -
External kinematics]

M

Measurement Points

» Tool type
Display saved calibration data for the tool type.

» Base type
Display saved calibration data for the base type.

» External Axis
Display saved calibration data for the external axes.

»

Tolerances 1)
Entry of tolerance limits for tool calibration.

MC [Start-up],
Ch. [Calibration]

1) Not available in the user group “User”.

t EH‘D ’ [ Master » }— Dial Standard >

EMT > With load corr. ™

Set mastering
Check mastering

First mastering
Teach offset
Master load »

With offset
Without offset

Master

» Dial

Mastering with a mechanical dial gauge.

MC [Start-up],
Ch. [Robot mastering
/ unmastering]
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» EMT
Mastering with the electronic measuring tool.

» Standard

» Set mastering
The robot is mastered in the mechanical zero position with
or without a payload.

» Check mastering
Checks the mastering.

With load corr.

» First mastering
The robot is mastered in the mechanical zero position
without a payload.

» Teach offset
The robot is mastered with a payload and the encoder
offset relative to the first mastering is calculated for this
payload.

» Master load

» With offset
This function is used to check the mastering of a payload
mounted on the robot, that has previously been
mastered with “Teach offset”.

» Without offset
Mastering of the robot with any load; the difference from
the first mastering is calculated.

M

MC [Start-up],
Ch. [Robot mastering
/ unmastering]

\cgu’ [ UnMaster |

4
{

v ) [Service > |—| DSE-RDW

Unmaster

Unmastering of selected axes.

MC [Start-up],
Ch. [Robot mastering /
unmastering]

PGDN
L3 ) [Software Upd. »F— automatic

Software Update

» Automatic
Load new version of program from CD-ROM.

MC [Start-up],
Ch. [Software Update]

Load data determ.
External Editor
Config.External Axis
Long text

Service

» DSE - RDW 1)
Displays for the “Digital Servo Electronics” and “Resolver-
Digital Converter”

HB Electrical Servicing
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» Load data determination
Determination of the load data

see additional package
[Load data Determination]

KRL levels.

» External Editor 1)
External program for editing application programs at GUI and

HB Progr. Handbook
MC [Expert Progr.]
Ch. [External Editor]

» Config. External Axis 1)
Setting up of external axes.

Separate documentation
[External Axes]

» Long text 1)
Names of inputs/outputs.

HB Progr. Handbook
MC [Configuration]

Ch. [Configuring the
system]

1) Not available in the user group “User”.

(:\UNSDO , [Robot name

( Home o PGUP
7 L8 9

( /oo o)
4 ) W0

Robot name

Changes the robot name.

MC [Start-up]
Ch. [Robot name]

Commands

User group “Expert” and “User”

[ Last command

| Motion

PTP
LIN

CIRC

| Moveparams

—| Torguemon.

[ Logic

WAIT

WAITFOR

ouT

IBUS-Seg. on/off

>

ouT

PULSE

SYN OUT
SYN PULSE

|Ana|oq output

Static
Dynamic

| Comment

Normal
Stamp

| KRL-assistant

PTP

PTP_REL
LIN
LIN_REL
CIRC
CIRC_REL
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8 Menu structure (continued)

q«)s\

) [Motion >}—pTP

[Last command |

Last command

Repeats the last command executed.

MC [User programming]
Ch.

[Program commands]

LIN
CIRC
Motion
» PTP MC [User programming]
Motion command “Point-to-Point”. Ch.
» LIN [Program commands]
Motion command “Linear”.
» CIRC
Motion command “Circular”.

/ORL
L g ) [Moveparams _ » |—{ Torquemon.

L3 [Logic
WAITFOR

Moveparams

» Torquemon.
Collision monitoring call.

MC [User programming]
Ch

[Prbgram commands]

> [—{ WAIT ouT
PULSE
ouT > SYN OUT
IBUS-Seg. on/off SYN PULSE
Logic
» WAIT MC [User programming]
Time-dependent wait function. Ch.
> WAITFOR [Program commands]
Signal-dependent wait function.
» OUT
» OUT
Simple switching function.
» PULSE
Simple pulse function.
» SYN OUT

Path-dependent switching function.

» SYN PULSE
Path-dependent pulse function.

» IBUS-Seg. on/off
Coupling and decoupling an Interbus segment.
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(:\4 , [Analog output ™ F— Static

Dynamic

Analog output

» Static
Setting of analog outputs under program control to a fixed
value.

» Dynamic
Setting of analog outputs under program control to a fixed
value that is dependent on the velocity or the specific
technology package

MC [User programming]
Ch

[Prbgram commands]

/’/ﬂ/ﬁa
L5 ) [ Comment » —{ Normal

Stamp
Comment
» Normal MC [User programming]
Inserts a comment line into a program. Ch.
> Stamp [Program commands]
Comment line with the date and time in a program.

(& ) [KRL assistant__ > }—{PTP
PTP_REL
LIN
LIN_REL
CIRC
CIRC_REL
KRL assistant
» PTP MC [User programming]
Absolute “point-to-point” motion. Ch.
» PTP_REL [Program commands]
Relative “point-to-point” motion.
» LIN
Absolute linear motion.
» LIN_REL
Relative linear motion.
» CIRC
Absolute circular motion.
» CIRC_REL
Relative circular motion.
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8 Menu structure (continued)

8.8

HDME LDEL PGUP

W

UNDO TAB

\) \E) U
END CTRL GDN
1 \2 3
IBS ) (_ >

=

User group “Expert BTp
LIN
CIRC
[ARC Tech 10 »}+—{ARCON >
ARC SWITCH » LIN
ARC OFF > CIRC
PTP
LIN
CIRC
[ARC Tech20 »}—{ARCON >
ARC SWITCH » LIN
ARC OFF > CIRC
[SPOT Tech » |— SPOT > PTP
RETRACT > LIN
CIRC
[GRIPPER Tech »}-+—{Gripper
Check Gripper
LIN
PTP
[ TOUCHSENSE »FH—{SEARCH >
>
CORR Turn off
[USER Tech | 1-dimensional
2-dimensional
3-dimensional
Free programmable
PTP
LIN
CIRC
0 ) [ARCTechio »}—ARCON >
ARC SWITCH » LIN
ARC OFF > CIRC
ARC Tech 10
» ARC ON Additional documenta-
Start welding, including motion, start and ignition parameters. [tion
» PTP Arc Welding
Point-to-point motion. [ArcTech 10]
» LIN
Linear motion.
» CIRC

Technology

Circular motion.
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» ARC SWITCH Additional documenta-
Welding of several seam sections, including parameters for the | tion
seam section, and also for mechanical and thermal weaving. | Arc Welding

» LIN [ArcTech 10]

Linear motion.

» CIRC
Circular motion.

» ARC OFF
Welding and ending a seam, including end parameters, crater
filling, the gas postflow time and burnback.

» LIN
Linear motion.

» CIRC
Circular motion.

PTP
LIN

7 CIRC
' ") [ARCTech20 »}—{ARCON >
\ ARCSWITCH » LN

ARC OFF > CIRC

ARC Tech 20

» ARC ON Additional documenta-
Start welding, including motion parameters, program number for | tion
the power source and start delay. Arc Welding

» PTP [ArcTech 10]

Point-to-point motion.
» LIN
Linear motion.

» CIRC
Circular motion.

» ARC SWITCH
Welding of several seam sections, including parameters for the
seam section, mechanical weaving.

» LIN
Linear motion.

» CIRC
Circular motion.

» ARC OFF

Welding and ending a seam, including motion parameters,
program number for the power source, velocity and weave
pattern, as well as crater filling.

» LIN
Linear motion.

» CIRC
Circular motion.
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8 Menu structure (continued)

9') [sPOTTech _ »}—{SPOT > —PTP
3 RETRACT > LIN
CIRC
SPOT Tech
» SPOT Additional documenta-

(:‘P%DN ’ [GRIPPER Tech »}— Gripper

» Gripper Additional documenta-
Programming gripper functions. tion
» Check Gripper [Gripper Tech]
Interrogations of any sensors fitted on the gripper.
LIN
7 PTP
4 ) [TOUCHSENSE > [—{SEARCH >
‘ CORR >
Turn off
1-dimensional
2-dimensional
3-dimensional
Free programmable
TOUCHSENSE
» SEARCH Additional documenta-
Programming a search motion. tion
» LIN [Touch-Sensor]
Linear motion
» PTP

Moves the robot to a weld spot, opens and closes the welding
gun.

» PTP

Point-to-point motion.
» LIN

Linear motion.

» CIRC
Circular motion.

» RETRACT
Moves the robot to a weld spot, opens and closes the welding
gun.

» PTP

Point-to-point motion.
» LIN

Linear motion.

» CIRC
Circular motion.

tion
Spot Welding
[SPOT Tech 10]

Check Gripper

GRIPPER Tech

Point-to-point motion
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8.9 Help

UME LDEL PGUP
NDO TAL
J ¢ 4)
‘ END T PGD
1 ) L2 L3
‘ |NS
H G ©

@

=

=\
=)

a
=y

1)

Sl
2)

» CORR
Programming a correction instruction.

» Turn off

» 1-dimensional

» 2-dimensional

» 3—=dimensional

» Free programmable

Additional
tion
[Touch-Sensor]

documenta-

[ USER Tech |

USER Tech

Programmable inline forms, status keys and scripts.

MC [Additional Func-
tions]

Ch. [UserTech]

User groups “Expert” and “User”

|On|ine help |

[Contents/index |

[ Info |

|On|ine help |

Online help

Starts context-specific online help for the topic currently
selected.

MC [Operator Control],
Ch. [Monitor]

[Contents/index |

Online help - Contents/Index

Overall index of the online help function.

MC [Operator Control],
Ch. [Monitor]

[Info

Version

Provides version information
(GUI / kernel system / system data)

MC [Operator Control],
Ch. [Monitor]
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Symbols

"Edit” menu, 112

SLAST BUFFERING_NOTOK, 21
$PERI_RDY, 16
$POWER_FAIL, 15

$PRO_IP, 175

$STOPMESS, 15, 16

* DAT, 196

Numbers

3-Point, 215

ABC-2-Point, 215

ABC-World, 215

ALT key, 36

Alt-Escape, 46

Alt-Tab, 45

Analog output, 220

Analog Outputs, 148, 210
Archive, 102, 196

Arrow keys, 33

Attributes, 87, 111, 198
Attributes display, 76, 80

Aut, 44

Automatic, 55, 146

Automatic External, 55, 151, 206
Automatic external, 210
Automatic program execution, 139
Axis specific, 210

Backspace key, 35
Backwards key, 33
BASE, 49, 52

Base, 215

Base type, 207, 216
BCO run, 133, 139
Block coincidence, 133
Block pointer, 39, 43, 126
BOF reinitialization, 209
Braking ramp, 130
Brightness, 38

Cabinet lock, 10, 11

Caller Stack, 175, 211
Cancel program, 200, 202
Caps Lock, 36

Cartesian, 156, 210
CD-ROM drive, 10, 11
Change, 148, 165
Change password, 208
Check Gripper, 223
Check mastering, 217
CIRC, 219

Close, 204

COM1, 10

Commands, 194, 218
Comment, 96, 115, 220
Computer drives, 10, 11
Config. External Axis, 218
ConfigMon.ini, 162
Configure, 194, 205
Continue, 150

Continuing a program, 139
Contrast, 38

Control cabinet, 9

Control ON, 10
Control-Escape, 46
Controller switched back on, 15
Coordinate system, 49, 59

Coordinate systems TOOL, BASE, WORLD,
72

Copy, 113, 199, 203
Counter, 211

Counters, 194

CROSS Log book, 168, 174
Cross-Log book, 211
CTRL key, 35, 36
CTRL-Escape, 46
Cur. tool/base, 207
Current selection, 196
Current value, 160, 161
Cut, 114, 199, 204
Cyclic Flags, 211

Data list, 93

Def-line, 208

Degrees of freedom of the Space Mouse, 66
DEL key, 35

Delete, 93, 114, 200, 201, 204
Deselecting a program, 141
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Detail view, 78

Detail view on/off, 208
Diagnosis, 104, 211

Dial, 216

Digital Inputs, 210

Digital Outputs, 210
Direction indicator, 127
Directory list, 76, 84
Directory structure, 76, 79
Disable PowerOff Delay, 208
Display, 194

Dominant axis, 69
Dominant axis activated, 70
Dominant axis not activated, 70
Driver Reset, 206

Drives, 76

Drives off, 30, 139

Drives on, 30

DSE - RDW, 217
Duplicate, 115, 200
Dynamic, 220

Dynamic braking, 131

Edit, 93, 98, 112

Edit Config., 206

Edit cursor, 127

Edit mode, 198

Editor, 208

EMERGENCY STOP button, 30
EMT, 217

Enabling switch, 33, 37, 150
Enabling switches, 62

END key, 35

Enter key, 33, 115

Error diagnosis, 89

Error display, 89

Error list, 89

Errorlist, 196

Escape key, 32

Executing program lines, 135

Executing, stopping and resetting a program,
125

Expert level, 79

Expert user group, 168
Ext, 44

External axes, 58
External Axis, 207, 216

External kinematic, 52, 216
External kinematic systems, 58
Externer Editor, 217

File, 94, 194, 195, 196
File attributes, 87

File list, 76, 84

File manager, 75

"File” menu, 94

File name, 87

File operations, 194
Filter, 78, 82, 111, 198
Find, 201, 204

First mastering, 217
Fixed tool, 215

Flags, 211

Floppy disk drive, 10, 11
Fold, 201, 203

Folder, 196

Force cold Startup, 208
Format floppy disk, 110, 198

Go, 132

Graphical user interface, 76
Gripper, 150, 206, 210, 223
GUI, 38

Header, 76, 78
Help, 180, 194, 224
HOME key, 35

HOV, 44

|-Step, 132

I/O Driver, 206

I/O Reconfigure, 206
IBUS-Seg., 219

Icon, 128

Icons, 76

In/Outputs, 206
Incremental, 158, 210
Incremental manual traversing, 73
Incremental Step, 132
Increments, 158
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Indirect, 215

Info, 189

Inline form, 40
Input mark, 127
Inputs, 146
Inputs/Outputs, 210
Inputs/outputs, 143
INS key, 35
Interrupts, 211

Jog mode, 44, 55, 132
Jog OV steps, 61

Jog override, 44, 61, 207
Jog-OV-Steps on/off, 207
Jogging, 207

Joint, 49, 157

Joint coordinate system, 71
jump to, 90

KCP, 29

KCP connection, 12
KCP front, 29

KCP rear, 37
Keyboard, 36

KRL Assistant, 194
KRL assistant, 220
KUKA-Cross, 174

Language, 208

Last command, 219

LDEL key, 35

LIN, 219

Line breaks, 127
Line/column, 128

Linebreak on/off, 208

Load corr., 217

Load data determination, 217
Log book, 168, 169, 196, 211
Log Data, 104

Logic, 219

Logic commands, 194

Long text, 218

LPT1, 10

Main axes, 67

Main switch, 10, 11

Manual gripper operation, 150
Manual mode, 44

Manual program execution, 132
Manual traversing, 49, 57
Manual traversing of the robot, 55
Mark all, 199

Master, 216

Master load, 217
Master/Slave, 210
Master/slave display, 159
Maximum braking, 130
Measure, 215

Measurement Points, 216
Menu, 193

Menu bar, 38, 193

Menu key, 193

Menu keys, 34

Message window, 40
Messages in the status bar, 43
Miscellaneous, 208

Mode selector switch, 31, 55
Modify, 202

Modul info, 81

Module, 161

Modules, 78

Monitor, 119, 143, 194, 209
"Monitor” menu, 119
Monitoring working envelope, 208
Motion, 219

Motion commands, 194

Mouse configuration, 66, 69, 207
Mouse position, 63, 207
Moveparams, 219

Name, 115, 160, 165
Navigator, 75

New, 83, 95, 196

New Value, 160
Notices, 164, 211
NUM, 43, 80

NUM key, 35

Numeric Input, 215, 216
Numeric keypad, 35
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Office GUI on/off, 208

Offset, 216

Offset external kinematic, 216
On/Off options, 208

On/off switch, 12

Online help, 180, 184, 224
Open, 196

Operating mode, 44
Operator control elements, 10, 30
Oscilloscope, 168, 211

OUT, 219

Outputs, 144

Page +, 171

Page -, 171
Parameter, 200
Parameters, 116
Paste, 113, 199, 203

Path-maintaining braking in event of operator
safety violation, 131

Path-maintaining Emergency Stop, 130
Payload data, 215

PGDN key, 35

PGUP key, 35

Points in TTS, 202

Position, 194

POV, 44

Power failure, 15

Power OFF function, 14

Previous, 150

Print, 100, 196

Process pointer, 175

Program, 194, 199

Program creation, 194

Program name, 128

Program OV steps, 129

Program override, 44, 129, 207
Program pointer, 126

Program run mode, 132

Program start backwards, 132, 136
Program start backwards key, 33
Program start forwards key, 32, 37
Program stop key, 32

Program window, 39, 126
Program-QOV-Steps on/off, 207

PTP, 219, 220
PULSE, 219

Ramp-down braking, 130
Reduced velocity, 150
Reference coordinate system, 59
Refresh, 171

Reinitialization, 209

Releasing EMERGENCY STOP, 30
Rename, 109, 197

Replace, 204

Reset, 12, 137

Reset program, 200, 202
Resetting a program, 137
Restore, 105, 197

Return key, 33

Reverse traversing, 132

Rob. Position, 156

Rob. position, 210

Robot name, 218

Root point, 216

Running up the controller, 9, 13

Safety circuit, 168

Safety instructions, 131
Security circuit, 211
Securitycircuit, 168

Select, 116, 125, 200
Selecting the kinematic system, 58
Selection list, 76, 82

Service, 217

Set mastering, 217

Setup, 194, 213

Shift key, 36

Short-circuit braking, 131
Shutting down the controller, 9, 14
Signal states, 144, 146
Simultaneous motion, 50
Single Step, 132

Skeleton program, 97, 98, 116
Softkey bar, 39

Softkeys, 35, 150

Software limit switches, 56
Software Update, 217

Space Mouse, 34, 49, 57, 62
Stamp, 220
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START key, 32

Static, 220

Status bar, 41, 43

Status key bar, 38

Status keys, 34, 150

Status LED, 10

Status line, 41, 55, 76, 88, 128
Status window, 39, 57, 150
Statuskeys, 206

STOP key, 32

Stopping program execution, 137, 139
SUBMIT Interpreter, 206
Superposed motion, 70
Supplementary load data, 216

SYM key, 36

Symbols, 76

Symbols in the program window, 126
SYN OUT, 219

SYN PULSE, 219

System time, 44

T1, 44, 55

T2, 44, 55

TAB key, 35

Teach offset, 217
Technology, 194, 221
Technology commands, 194
Technology selection, 208
Templates, 83

Timer, 211

Toggling to the Windows interface, 45
Tolerances, 216

TOOL, 49

Tool, 53, 215

Tool definition, 207

Tool type, 207, 216
Torquemon, 219

Traversing keys, 49, 57, 71
Traversing mode, 38, 49, 57

UNDO key, 35
Unmaster, 217
User data, 81
User group, 175, 177, 207
USER Tech reinitialize, 209

Variable, 161, 210
Variables, 194

Version, 224

Version information, 194

Virus protection, 22

WAIT, 219

WAITFOR, 219

Warning and safety instructions, 131
Web Diagnosis, 211

Web Diagnosis, 178

Window selection key, 32, 95
Windows, 212

Windows interface, 45
Windows mouse, 47

With offset, 217

Without offset, 217

Work cell, 51

Workpiece, 215

WORLD, 49

X axis, 53
XYZ-4 Point, 215
XYZ-Reference, 215
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