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PLUG INTERFACE CABLE
INTO CONNECTOR

ON TOOLSIGHT GAUGE

SENSOR
BEAM #1

SENSOR
BEAM #2

Y DIRECTION 
IN WORLD

COORDINATES

  X or 

TOOLSIGHT CAN BE MOUNTED
TO THE NOZZLE CLEANER STAND
USING A BOLT AND TWO DOWEL PINS
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Select TOP MENU > IN/OUT > RIN.
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MAKE SURE TORCH IS ORIENTED AS
SHOWN DURING SET UP AND

TOP-CHK ROUTINES

TORCH IS IN THE CORRECT
POSITION WHEN BOTH
INDICATORS ARE OFF
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• Operator Inspection Position where the contact tip can be examined �

• Position above Torch Alignment Pointer �

• Check Position at Torch Alignment Pointer �

���"���2/��:9Q:<*�7��

/JOB
//NAME TCP-CHK
//POS
///NPOS 3,0,0,7,0,0
///TOOL 0
///POSTYPE PULSE
///PULSE
C00000=-153024,9957,53125,-63063,-1786,19333
C00001=-142008,20205,60902,-42052,-5033,19165
C00002=-141944,14462,48442,-41794,-2032,20305
///USER 10
///POSTYPE USER
///RECTAN
///RCONF 0,0,0,0,0,0,0,0
P0078=0.000,0.000,0.000,0.00,0.00,0.00
P0079=31.383,79.105,-58.734,0.31,46.91,19.76
///USER 11
P0090=-97.456,-1.054,389.403,-0.02,-0.01,0.01
P0091=-96.587,-3.063,390.328,-0.02,-0.01,0.01
P0092=0.869,-2.009,0.925,0.00,0.00,0.00
///POSTYPE BASE
P0095=-96.653,-2.615,390.235,0.00,0.00,0.00
///USER 10
///POSTYPE USER
P0097=-0.232,0.072,-89.990,-0.04,44.84,31.15
//INST
///DATE 2005/02/01 15:56
///ATTR SC,RW
///GROUP1 RB1
NOP
’ Software 142196-1, V1.3
’ Installation Notes:
’ 1. Teach 3 MOV positions
’ 2. Adjust wire pulse timers (3)
’    so pulse wire out = retract.
’ Note: Look for....to indicate
�������
 �����
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’ which lines need modification.
’ 
CALL JOB:R1SAFE
SET B021 0
*RETEST
’ Move above ToolSight.
MOVJ P097 VJ=100.00
’ 
’....Pulse wire (191=XRC,127=MRC)
’....Pulse wire (1023=NX)

� PULSE OT#(1023) T=0.07
’ 
’....This command is only
’ required on 2 robot systems.
’ Set relay for operation on R1.
’’’DOUT OT#(5) OFF
’ 
’================================
’   CHECK FOR CENTER OF BEAMS
’================================
’ 
’ Code for center check.
SET B020 59
CALL JOB:TS_SRCH
’ 
’ Search error
JUMP *DONE IF B020>50
’ Less than min limit - TCP is OK
JUMP *DONE IF B020=1
’ Was there 2 attempts to correct
JUMP *REINSTLL IF B021>1
’ 
*FIX_TCP
’ Between min & max limits
’ - Automatically update TCP.
JUMP *UPDATE IF B020=21
’ 
’ Greater than max limit
’ - Perform Operator Inspection.
’ 
’================================
’   PERFORM OPERATOR INSPECTION
’================================
’ 
’ Move above ToolSight
MOVJ P097 VJ=100.00
’ 
’....Move to inspect tip position

� MOVJ C00000 VJ=100.00
PAUSE
’ Check contact tip.
’ Display P089 for offset amount
’   (gauge point difference).
’ 
����� ��������
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’....Retract wire(192=XRC,128=MRC
’....RETRACT WIRE(1024=NX)

� PULSE OT#(1024) T=0.10
’ 
’....Move above alignment pointer

� MOVJ C00001 VJ=100.00
GETS PX075 $PX000
CNVRT PX079 PX075 UF#(10)
’ 

� ’....Move to torch alignment ptr
MOVL C00002 V=83.3 PL=0
PAUSE
’ Check torch alignment.
’ 
’ Move up from torch alignment.
MOVJ P079 VJ=100.00
PAUSE
’ Does the TCP need correction?
’ If not, press TEST-START.
’ To automatically correct the
’ TCP, cursor down to *UPDATE.
’ 
JUMP *SKIP
’ 
’================================
’   UPDATE TOOL DATA (TS_UPDAT)
’================================
’ 
*UPDATE
’ Is this the first attempt?
JUMP *NOT_1ST IF B021>0
’ Save Previous Tool data as P095
GETTOOL P095 TL#(I021)
*NOT_1ST
’ Original Flange Point
CNVRT PX090 PX087 UF#(11)
’ Current Flange Point
CNVRT PX091 PX088 UF#(11)
SET P092 P091
’ Difference of Flange Points
SUB P092 P090
’ Modify Tool Data.
SETTOOL TL#(I021) - P092
ADD B021 1
JUMP *RETEST
’ 
’================================
’  RE-INSTALL PREVIOUS TOOL DATA
’================================
’ 
*REINSTLL
PAUSE
’ There have been 2 attempts to
’ correct the TCP.  Investigate
’ the problem.
�������� �����
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’ 
’ Press TEST-START to try again.
’ To re-install the previous Tool
’ cursor to *PREVTOOL.
’ 
JUMP *FIX_TCP
’--------------------------------
*PREVTOOL
’ Current tool data
GETTOOL P078 TL#(I021)
’ Previous tool data
SET P079 P095
’ Difference
SUB P078 P079
’ Modify tool data for prev tool.
SETTOOL TL#(I021) - P078
’ 
’================================
’   COMPLETE JOB
’================================
’ 
*DONE
’ Move up from ToolSight.
MOVJ P097 VJ=100.00
’ 
’....Retract wire(192=XRC,128=MRC
’....RETRACT WIRE(1024=NX)

� PULSE OT#(1024) T=0.10
*SKIP
CALL JOB:R1SAFE
’--------------------------------
’ 
’ IMPORTANT PARAMETERS
’  P087=Original Gauge Point
’  P088=Current Gauge Point
’  P089=Diff Gauge = Current-Org
’  P094=Original Tool after SETUP
’  P095=Previous Tool data
’  TL#(I021)=Current Tool
END
����� �������
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Note: During conversion, all key operations are unavailable. 
Any alarm during the conversion interrupts the operation.
When the conversion is completed, the job contents window appears.
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EDIT DISPLAY UTILITYDATA

RELATIVE JOB CNVRS

SOURCE JOB
CONVERSION METHOD
COORDINATE
DESTINATION JOB

EXECUTE CANCEL

JOB-A

USERCOORD01
JOB-B

STANDARD    RELATIVE→

ShortCutMain Menu

1
2
3
4

5
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B020 ToolSight Search Status Code B030

B021 Number of TCP correction attempts B031

B022 - B023 Used for miscellaneous storage B032-B033

1020 = 350 Search Speed (cm/min) I030=350

1021 = 0 Tool Number (0..21) (Tools 22 and 23 are reserved) I031=1

1022 = 2 Rapid Input Number for X beam (1..3) I032=2

1023 = 3 Rapid Input Number for Y and Z beams (1..3) I033=3

D021 Z addition of center of cup D031

D022 = 15000 Measurement of Cup to TCP distance (0.001mm) D032 = 15000

D023 = 600 Minimum Limit XYZ (0.001 mm) D033 = 600

D024 = 600 Maximum Limit XY (0.001 mm) D034 = 600

D025 = 600 Maximum Limit Z (0.001 mm) D035 = 600

D036 - D039 Used for miscellaneous storage D036-D039

P079 - P079 Used for miscellaneous storage P105-P109

P080 Base Position (Origin of gauge frame) P110

P081 Search Start Position P111
����� �������	
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P082 X search distance P112

P083 X escape distance P113

P084 Y search distance P114

P085 Y escape distance P115

P086 Z search distance P116

P087 Original Gauge Point P117

P088 Current Gauge Point P118

P089 Difference Gauge P119

P090 Original Robot Flange Point P120

P091 Current Robot Flange Point P121

P092 Different Flange P122

P093 Z escape distance P123

P094 Original tool data saved after SETUP job ran P124

P095 Previous tool data saved before last change P125

P096 Position at center of beams (check point) P126

P097 Position above ToolSight P127

Uframe #10 User Frame for Gauge UFrame #20

Uframe #11 User Frame for Robot Flange UFrame #21

TOOL #23 Tool that has values of 0 for dimensions Tool #22

REFF 1 Reference Point with 0 Dimension Tool REFF 2
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P083, P0085
ESCAPE DISTANCE

SEARCH
FOR
NOZZLE

NOTES: THAT +Z IN WORLD COORDINATES IS UP, BUT
IN THE GAUGE FRAME (UF #10) ITS DOWN

TORCH

Y DETECT
SENSOR BEAM
RAPID INPUT 1023 ROBOT +Y DIRECTION

IN WORLD COORDINATES

ROBOT +X DIRECTION
IN WORLD COORDINATES

X DETECT
SENSOR BEAM
RAPID INPUT I022

ROBOT +Y DIRECTION
IN GAUGE FRAME (UF #10)

ROBOT +X DIRECTION
IN GAUGE FRAME (UF #10)

GAUGE FRAME

MINIMUM LIMIT
(no update of tool 
dimensions)

+/- D025
MAXIMUM
LIMIT FOR
Z SEARCH

+/- D024
MAXIMUM LIMIT FOR XY SEARCH
(between min. and max. limits - tool 
dimensions will be automatically updated)

+/- D023

P086

D022
CUP TO TCP

OUTSIDE MAXIMUM LIMIT
(alerts operator to let him decide 
whether tool needs to be updated)
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TCP_CHK TCPCHK2 TCPCHK3 This job is a quick go/no-go check for TCP. If the TCP is unac-
ceptable, an operator inspection sequence will be performed. 
With the operator’s approval, the tool data can be automatically 
updated.

TS_SRCH SRCH_R2 SRCH_R3 This job searches for the differences between current and previ-
ous center of beams position. Then it will compare this differ-
ence against the minimum and maximum limits.

SETUP SETUP_R2 SETUP_R3 This job sets up user frames #10 and #11, sets the initial param-
eters and default values for the user variables, and defines the 
Pvariables for incremental moves.

R1SAFE R2SAFE R3SAFE This job moves the robot to a safe or home position.
�������� �����
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Note: To clear existing data, press the AREA key to highlight DATA and press SELECT. Cursor to 
CLEAR DATA and press SELECT. Cursor to YES on the “Clear Data?” screen and press SELECT.

5� )�"�������#�����

Main Menu ShortCut

EDIT DISPLAY UTILITYDATA

NAME:

TOOL
TOOL NO. 00

dhhh
X

Y

Z

W

mm

mm

mm

kg

mm
mm
mm

Xg
Yg
Zg

Rx
Ry

Rz

deg.

deg.

deg.

kg.m2
kg.m2
kg.m2

Ix
Iy
Iz

1.556

0.000

5.000

0.000

9999.000

0.000
0.000

0.00
0.00

0.00

0.000
0.000

0.000

Main Menu ShortCut

EDIT DISPLAY UTILITYDATA

POSITION:
:S

TOOL CALIBRATION
TOOL NO. 00

T C 1

L

U
R

B

T

<STATUS>

TC1
TC2

TC3

TC4

TC5

COMPLETE CANCEL

Main Menu ShortCut

EDIT DISPLAY UTILITYDATA

TOOL CALIBRATION
TOOL NO. 00

T C 1POSITION:
:S

L

U
R

B

T

<STATUS>

TC1
TC2

TC3

TC4

TC5

R1: ROBOT1
R2: ROBOT2

COMPLETE CANCEL
�������� �����
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Main Menu ShortCut

EDIT DISPLAY UTILITYDATA

POSITION:

TOOL CALIBRATION
TOOL NO. 00

T C 1
:S

L

U
R

B

T

<STATUS>

TC1
TC2

TC3

TC4

TC5

TC1
TC2
TC3
TC4
TC5

COMPLETE CANCEL

X

Y

N
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Note: For each of the five TC points, change the robot’s orientation to obtain as much variance as 
possible between points.
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Note: If you need to view the position where the TC point was set, press the FWD key to move to the 
desired TC point. When the highlighted TC point stops flashing, the robot is at that TC point’s set 
location.
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Main Menu ShortCut

EDIT DISPLAY UTILITYDATA

TOOL CALIBRATION
TOOL NO. 00

T C 4POSITION:
:S

L

U
R

B

T

<STATUS>

TC1
TC2

TC3

TC4

TC5

0

10

1000

53

200

8

COMPLETE CANCEL

Main Menu ShortCut

EDIT DISPLAY UTILITYDATA

X

Y

Z

W

mm

mm

mm

kg

mmXg

Rx
Ry

Rz

deg.

deg.

deg.

0.000

0.000

0.000

0.000

300.000

0.00
0.00

0.00

TOOL CALIBRATION
TOOL NO. 00
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/JOB
//NAME SETUP
//POS
///NPOS 3,0,0,16,0,0
///TOOL 0
///POSTYPE PULSE
///PULSE
C00000=38599,-6475,-10297,3119,40989,-111
C00001=38599,-7465,-21468,3757,47094,-477
///TOOL 23
C00002=-161384,20375,-29475,-36577,12679,50599
///USER 10
///TOOL 0
///POSTYPE USER
///RECTAN
///RCONF 0,0,0,0,0,0,0,0
P0076=0.100,0.000,0.000,0.00,0.00,0.00
P0077=0.424,5.305,0.122,-5.55,2.11,-24.56
P0078=0.000,0.000,0.000,0.00,0.00,0.00
P0079=-31.908,-82.836,-81.094,-5.56,1.97,-24.57
P0080=0.002,-0.001,0.001,-5.56,2.11,-24.57
P0081=-14.998,-0.001,-14.999,-5.56,2.11,-24.57
P0082=30.000,0.000,0.000,0.00,0.00,0.00
P0083=0.000,-15.000,0.000,0.00,0.00,0.00
P0084=0.000,30.000,0.000,0.00,0.00,0.00
P0085=0.000,-5.000,0.000,0.00,0.00,0.00
P0086=0.000,0.000,30.000,0.00,0.00,0.00
P0087=-0.472,-0.921,0.011,-5.56,2.11,-24.57
P0088=0.426,0.298,0.095,-5.56,2.11,-24.57
P0089=0.898,1.219,0.084,0.00,0.00,0.00
P0093=0.000,10.000,-15.000,0.00,0.00,0.00
///POSTYPE BASE
P0094=1.061,1.041,321.089,0.00,-45.00,0.00
//INST
///DATE 2001/02/22 18:03
///ATTR SC,RW
///GROUP1 RB1
NOP
����� �������	
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’ Software 142196-1, V1.3
’ Installation Notes:
’ 1. Teach 2 MOVJ positions.
’ 2. Verify parameters below.
’ 3. It is very important to set
’     D022 to the proper length.
’ 
’....Move above ToolSight.
MOVJ C00000 VJ=50.00
’....Move to center of beams.
’ Always re-teach before running.
MOVJ C00001 VJ=50.00
’ 
’ Note that before teaching this
’ position, verify that the
’ bottom of the cup is parallel
’ to plane of the beams, or gauge
’ 
’================================
’ INITIALIZE PARAMETERS (TS_INIT)
’================================
’ 
’....Set D022 to distance from
’ Nozzle to TCP (0.001mm).
SET D022 15000
’ Tool number (0-22)
SET I021 0
’ See note below on X beam def.
’ Rapid input # for X beam (1-3).
SET I022 2
’ Rapid input # for YZ beam (1-3)
SET I023 3
’ MIN limit XYZ (0.001mm)
SET D023 600
’ MAX limit XY (0.001mm)
SET D024 600
’ MAX limit Z (0.001mm)
SET D025 600
’ Search speed (cm/min,350max).
SET I020 350
’ 
’ Note that the X Beam is
’ defined as the beam that the
’ robot crosses when it is
’ moving in the X direction.
’ The X Beam should be roughly
’ parallel to the robot Y axis.
’ 
’....This command is only
’ required on 2 robot systems.
’ Set relay for operation on R1.
’’’DOUT OT#(5) OFF
’ 
’********************************
’********************************
’   No modifications required
’       below this line.
�������
 �����
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’********************************
’********************************
’ 
’ 
’================================
’   DETERMINE CENTER OF BEAMS
’================================
’ 
’ Find Wire Edge & Stickout
’  at Center.
’ 
GETS PX076 $PX001
SUB P076 P076
SETE P076 (2) 7000
IMOV P076 V=I020 BF
SETE P076 (2) -7000
IMOV P076 V=I020 BF SRCH RIN#(I023)=ON DIS=10.0
GETS B022 $B002
PAUSE IF B022=0
’ Missed wire
SETE P076 (2) 7000
IMOV P076 V=I020 BF
SUB P076 P076
SETE P076 (3) -30000
IMOV P076 V=I020 BF SRCH RIN#(I023)=ON DIS=10.0
GETS B022 $B002
PAUSE IF B022=0
’ Missed cup
SETE P076 (3) D022
IMOV P076 V=I020 BF
SUB P076 P076
SETE P076 (2) -7000
IMOV P076 V=I020 BF SRCH RIN#(I023)=ON DIS=10.0
GETS B022 $B002
PAUSE IF B022=0
’ Missed wire
’--------------------------------
’ 
’   Find Z of Beam Intersection.
’ 
SETE P076 (2) 7000
IMOV P076 V=I020 BF
SUB P076 P076
SETE P076 (3) -25000
IMOV P076 V=I020 BF SRCH RIN#(I023)=ON DIS=10.0
GETS B022 $B002
PAUSE IF B022=0
’ Missed cup-side1
GETS PX075 $PX002
SETE P076 (2) -14000
SETE P076 (3) 15000
IMOV P076 V=I020 BF
SUB P076 P076
SETE P076 (3) -15000
IMOV P076 V=I020 BF SRCH RIN#(I023)=ON DIS=10.0
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GETS B022 $B002
PAUSE IF B022=0
’ Missed cup-side2
CNVRT PX076 PX075 BF
GETS PX075 $PX002
CNVRT PX077 PX075 BF
GETE D036 P076 (3)
GETE D021 P077 (3)
SUB D021 D036
DIV D021 2
’ D021 = Z Offset for cup center
’         from +Y side.
PAUSE IF D021>450
PAUSE IF D021<-450
’ Adjust torch angle so cup is
’ level with gauge, & start over.
’ 
’ Z for wire stickout
SET D038 D022
’ Z Offset for cup center
SUB D038 D021
SUB P076 P076
SETE P076 (3) D038
IMOV P076 V=I020 BF
’--------------------------------
’ 
’   Find Y Beam.
’ 
SUB P076 P076
SETE P076 (2) 7000
IMOV P076 V=I020 BF SRCH RIN#(I023)=ON DIS=10.0
GETS B022 $B002
PAUSE IF B022=0
’ Missed - side of Y beam.
GETS PX075 $PX002
IMOV P076 V=I020 BF
SETE P076 (2) -7000
IMOV P076 V=I020 BF SRCH RIN#(I023)=ON DIS=10.0
GETS B022 $B002
PAUSE IF B022=0
’ Missed + side of Y beam.
CNVRT PX076 PX075 BF
GETS PX075 $PX002
CNVRT PX077 PX075 BF
GETE D036 P076 (2)
GETE D037 P077 (2)
SUB D037 D036
DIV D037 2
ADD D036 D037
SETE P076 (2) D036
’ Center of Y beam
MOVL P076 V=I020
’--------------------------------
’ 
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’   Find X Beam
’ 
SUB P076 P076
SETE P076 (1) 7000
IMOV P076 V=I020 BF
SETE P076 (1) -7000
IMOV P076 V=I020 BF SRCH RIN#(I022)=ON DIS=10.0
GETS B022 $B002
PAUSE IF B022=0
’ Missed + side of X beam.
GETS PX075 $PX002
IMOV P076 V=I020 BF
SETE P076 (1) 7000
IMOV P076 V=I020 BF SRCH RIN#(I022)=ON DIS=10.0
GETS B022 $B002
PAUSE IF B022=0
’ Missed - side of X beam.
CNVRT PX076 PX075 BF
GETS PX075 $PX002
CNVRT PX077 PX075 BF
GETE D036 P076 (1)
GETE D037 P077 (1)
SUB D037 D036
DIV D037 2
ADD D036 D037
SETE P076 (1) D036
SET P079 P076
MOVL P079 V=I020
’ 
’ P079=XY Center of beams at WSO
’ 
’================================
’   DETERMINE UF#10 FOR GAUGE
’================================
’ 
’   Find Wire Edge & Stickout
’    at XX.
’ 
SUB P076 P076
SETE P076 (1) 20000
SETE P076 (2) 20000
IMOV P076 V=I020 BF
SUB P076 P076
SETE P076 (2) -30000
IMOV P076 V=I020 BF SRCH RIN#(I023)=ON DIS=10.0
GETS B022 $B002
PAUSE IF B022=0
’ Missed wire
SETE P076 (2) 7000
IMOV P076 V=I020 BF
SUB P076 P076
SETE P076 (3) -25000
IMOV P076 V=I020 BF SRCH RIN#(I023)=ON DIS=10.0
GETS B022 $B002
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PAUSE IF B022=0
’ Missed cup
SET D038 D022
ADD D038 D021
’ Raise for WSO + Z offset
SETE P076 (3) D038
IMOV P076 V=I020 BF
SUB P076 P076
SETE P076 (2) -7000
IMOV P076 V=I020 BF SRCH RIN#(I023)=ON DIS=10.0
GETS B022 $B002
PAUSE IF B022=0
’ Missed wire
’--------------------------------
’ 
’   Find XX for UF#10.
’ 
SETE P076 (2) 7000
IMOV P076 V=I020 BF
SUB P076 P076
SETE P076 (3) -25000
IMOV P076 V=I020 BF SRCH RIN#(I023)=ON DIS=10.0
GETS B022 $B002
PAUSE IF B022=0
’ Missed cup
’ 
’ Raise for WSO + Z offset.
SETE P076 (3) D038
IMOV P076 V=I020 BF
SUB P076 P076
SETE P076 (2) -7000
IMOV P076 V=I020 BF SRCH RIN#(I023)=ON DIS=10.0
GETS B022 $B002
PAUSE IF B022=0
’ Missed + side of Y beam.
GETS PX075 $PX002
IMOV P076 V=I020 BF
SETE P076 (2) 7000
IMOV P076 V=I020 BF SRCH RIN#(I023)=ON DIS=10.0
GETS B022 $B002
PAUSE IF B022=0
’ Missed - side of Y beam.
CNVRT PX076 PX075 BF
GETS PX075 $PX002
CNVRT PX077 PX075 BF
GETE D036 P076 (2)
GETE D037 P077 (2)
SUB D037 D036
DIV D037 2
ADD D036 D037
’ Center of Y beam
SETE P076 (2) D036
GETE D039 P076 (3)
’ Subtract WSO to get position.
�������� �����

��



� ���������

	
����	
SUB D039 D022
SETE P076 (3) D039
SET P078 P076
’ 
’ P078=XX of UF#10
’--------------------------------
’ 
’   Find Wire Edge & Stickout
’    at XY.
’ 
SUB P076 P076
SETE P076 (2) -20000
IMOV P076 V=I020 BF
SUB P076 P076
SETE P076 (1) -30000
IMOV P076 V=I020 BF SRCH RIN#(I022)=ON DIS=10.0
GETS B022 $B002
PAUSE IF B022=0
’ Missed wire
SETE P076 (1) 7000
IMOV P076 V=I020 BF
SUB P076 P076
SETE P076 (3) -25000
IMOV P076 V=I020 BF SRCH RIN#(I022)=ON DIS=10.0
GETS B022 $B002
PAUSE IF B022=0
’ Missed cup
SETE P076 (3) D022
IMOV P076 V=I020 BF
SUB P076 P076
SETE P076 (1) -7000
IMOV P076 V=I020 BF SRCH RIN#(I022)=ON DIS=10.0
GETS B022 $B002
PAUSE IF B022=0
’ Missed wire
’--------------------------------
’ 
’   Find Z of XY for UF#10.
’ 
SETE P076 (1) 7000
IMOV P076 V=I020 BF
SUB P076 P076
SETE P076 (3) -25000
IMOV P076 V=I020 BF SRCH RIN#(I022)=ON DIS=10.0
GETS B022 $B002
PAUSE IF B022=0
’ Missed cup-side1
GETS PX075 $PX002
SETE P076 (1) -14000
SETE P076 (3) 15000
IMOV P076 V=I020 BF
SUB P076 P076
SETE P076 (3) -15000
IMOV P076 V=I020 BF SRCH RIN#(I022)=ON DIS=10.0
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GETS B022 $B002
PAUSE IF B022=0
’ Missed cup-side2
CNVRT PX076 PX075 BF
GETS PX075 $PX002
CNVRT PX077 PX075 BF
GETE D036 P076 (3)
GETE D037 P077 (3)
SUB D037 D036
DIV D037 2
’ D037 = Z Offset for cup center
’         from +X side.
PAUSE IF D037>450
PAUSE IF D037<-450
’ Adjust torch angle so cup is
’ level with gauge, & start over.
’ 
’ Z for wire stickout
SET D038 D022
’ Z Offset for cup center
SUB D038 D037
SUB P076 P076
SETE P076 (3) D038
IMOV P076 V=I020 BF
’--------------------------------
’ 
’   Find XY for UF#10.
’ 
SUB P076 P076
SETE P076 (1) 7000
IMOV P076 V=I020 BF SRCH RIN#(I022)=ON DIS=10.0
GETS B022 $B002
PAUSE IF B022=0
’ Missed - side of X beam.
GETS PX075 $PX002
IMOV P076 V=I020 BF
SETE P076 (1) -7000
IMOV P076 V=I020 BF SRCH RIN#(I022)=ON DIS=10.0
GETS B022 $B002
PAUSE IF B022=0
’ Missed + side of X beam.
CNVRT PX076 PX075 BF
GETS PX075 $PX002
CNVRT PX077 PX075 BF
GETE D036 P076 (1)
GETE D037 P077 (1)
SUB D037 D036
DIV D037 2
ADD D036 D037
’ Center of X beam
SETE P076 (1) D036
SET P077 P076
GETE D039 P077 (3)
’ Subtract WSO to get position.
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SUB D039 D022
SETE P077 (3) D039
’ 
’ P077=XY of UF10
’--------------------------------
’ 
’ Find Org for UF#10 & make Frame
’ 
SET P076 P079
GETE D039 P076 (3)
’ Subtract WSO to get position
SUB D039 D022
SETE P076 (3) D039
’ 
’ P076=Origin of UF#10
’ 
MFRAME UF#(10) PX076 PX078 PX077
’ 
MOVL P076 V=I020 PL=0
GETS PX075 $PX000
CNVRT PX080 PX075 UF#(10)
’ P080=Base Position
’ 
’================================
’   DETERMINE UF#11 FOR FLANGE
’================================
’ 
REFP 1 C00002
GETS PX075 $PX011
CNVRT PX076 PX075 TF
SUB P076 P076
SET P077 P076
SET P078 P076
SETE P077 (1) 20000
SETE P078 (2) 20000
IMOV P076 V=I020 TF
GETS PX076 $PX000
’ P076=Origin of UF11
IMOV P077 V=I020 TF
GETS PX077 $PX000
’ P077=XX of UF11
MOVL P076 V=I020
IMOV P078 V=I020 TF
GETS PX078 $PX000
’ P078=XY of UF11
’ 
MFRAME UF#(11) PX076 PX077 PX078
’ Move to center of beams.
MOVL P079 V=I020
’ 
’================================
’   DEFINE PVariables (TS_PREP)
’================================
’ 
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’ Search start position
SET P078 P080
SUB P078 P078
SET P081 P078
SETE P081 (1) -15000
SETE P081 (3) D022
GETE D039 P081 (3)
MUL D039 -1
SETE P081 (3) D039
ADD P081 P080
’ X search distance
SET P082 P078
SETE P082 (1) 30000
’ X escape distance
SET P083 P078
SETE P083 (2) -15000
’ Y search distance
SET P084 P078
SETE P084 (2) 30000
’ Y escape distance
SET P085 P078
SETE P085 (2) -5000
’ Z search distance
SET P086 P078
SETE P086 (3) 30000
’ Z escape distance
SET P093 P078
SETE P093 (2) 10000
SETE P093 (3) D039
’ 
’ Original gauge point
SET P087 P080
’ Current gauge point
SET P088 P080
SET P089 P080
’ Difference gauge
SUB P089 P089
’ 
’================================
’   MEASURE OFFSETS
’================================
’ 
’ Adjust Z Offset for 5mm from
’ center instead of 7mm.
MUL D021 5
DIV D021 7
’ Code to skip center check.
SET B020 99
CALL JOB:TS_SRCH
’ Original gauge point
ADD P087 P089
’ Difference gauge
SUB P089 P089
’ 
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’ Move to TCP Check position.
MOVL P079 V=I020 PL=0
GETS PX075 $PX000
’ Save check position.
CNVRT PX096 PX075 UF#(10)
’ Move above ToolSight.
SUB P079 P079
SETE P079 (3) -75000
IMOV P079 V=700.0 UF#(10)
GETS PX075 $PX000
’ Save position above ToolSight.
CNVRT PX097 PX075 UF#(10)
’ 
’ Save Original Tool as P094.
GETTOOL P094 TL#(I021)
END

.1* ��F�(�0�/��

/JOB
//NAME TS_SRCH
//POS
///NPOS 0,0,0,14,0,0
///USER 10
///TOOL 0
///POSTYPE USER
///RECTAN
///RCONF 0,0,0,0,0,0,0,0
P0076=0.100,0.000,0.000,0.00,0.00,0.00
P0077=0.424,5.305,0.122,-5.55,2.11,-24.56
P0080=0.002,-0.001,0.001,-5.56,2.11,-24.57
P0081=-14.998,-0.001,-14.999,-5.56,2.11,-24.57
P0082=30.000,0.000,0.000,0.00,0.00,0.00
P0083=0.000,-15.000,0.000,0.00,0.00,0.00
P0084=0.000,30.000,0.000,0.00,0.00,0.00
P0085=0.000,-5.000,0.000,0.00,0.00,0.00
P0086=0.000,0.000,30.000,0.00,0.00,0.00
P0087=-0.472,-0.921,0.011,-5.56,2.11,-24.57
P0088=0.426,0.298,0.095,-5.56,2.11,-24.57
P0089=0.898,1.219,0.084,0.00,0.00,0.00
P0093=0.000,10.000,-15.000,0.00,0.00,0.00
P0096=-0.063,-0.619,-14.994,-5.56,2.11,-24.57
//INST
///DATE 2000/12/13 16:12
///ATTR SC,RW
///GROUP1 RB1
NOP
’ Software 142196-1, V1.3
’ 
’ Skip Center Check for SETUP.
JUMP *SEARCH IF B020=99
’ 
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’================================
’ Verify Clean Sensors (TS_CLEAN)
’================================
’ 
TIMER T=0.20
SET P076 P080
SUB P076 P076
SETE P076 (1) 100
IMOV P076 V=I020 UF#(10) SRCH RIN#(I022)=OFF DIS=0.0
GETS B022 $B002
PAUSE IF B022=0
’ Clean X Beam Sensor.
IMOV P076 V=I020 UF#(10) SRCH RIN#(I023)=OFF DIS=0.0
GETS B022 $B002
PAUSE IF B022=0
’ Clean Y Beam Sensor.
’ 
’================================
’   Check Center of Beams
’================================
’ 
’ Move to center of beams.
MOVL P096 V=750.0 PL=0
IMOV P076 V=I020 UF#(10) SRCH RIN#(I022)=ON DIS=0.0
GETS B022 $B002
MOVL P096 V=80.0 PL=0
IMOV P076 V=I020 UF#(10) SRCH RIN#(I023)=ON DIS=0.0
GETS B023 $B002
ADD B023 B022
JUMP *SEARCH IF B023<>2
’ TCP is Okay
SET B020 1
JUMP *DONE
’ 
’================================
’   Search for New Center
’================================
’ 
*SEARCH
’ Search for X.
MOVL P081 V=I020
IMOV P082 V=I020 UF#(10) SRCH RIN#(I022)=ON T=0.10 DIS=0.1
GETS B022 $B002
JUMP *MISSED_X IF B022=0
GETS PX075 $PX002
CNVRT PX076 PX075 UF#(10)
GETE D039 P076 (1)
’ Current gauge X
SETE P088 (1) D039
IMOV P083 V=I020 UF#(10)
’ Search for Y
IMOV P084 V=I020 UF#(10) SRCH RIN#(I023)=ON T=0.10 DIS=0.1
GETS B022 $B002
JUMP *MISSED_Y IF B022=0
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GETS PX075 $PX002
CNVRT PX076 PX075 UF#(10)
GETE D039 P076 (2)
’ Current gauge Y
SETE P088 (2) D039
IMOV P085 V=I020 UF#(10)
’ 1ST Search for Z.
IMOV P086 V=I020 UF#(10) SRCH RIN#(I023)=ON T=0.10 DIS=0.1
GETS B022 $B002
JUMP *MISSED_Z IF B022=0
GETS PX075 $PX002
IMOV P093 V=I020 UF#(10)
’ 2ND Search for Z.
IMOV P086 V=I020 UF#(10) SRCH RIN#(I023)=ON T=0.10 DIS=0.1
GETS B022 $B002
JUMP *MISSED_Z IF B022=0
CNVRT PX076 PX075 UF#(10)
GETS PX075 $PX002
CNVRT PX077 PX075 UF#(10)
GETE D036 P076 (3)
GETE D037 P077 (3)
’ Note that +Z for UF#10 is down.
’ Z Offset for center of cup.
SUB D036 D021
ADD D037 D021
’ Compare to Previous Z
GETE D038 P087 (3)
SET D039 D038
SUB D038 D036
SUB D039 D037
’ Use smallest, because contact
’ tip could cause a bad read.
JUMP *POS1 IF D038>=0
MUL D038 -1
*POS1
JUMP *POS2 IF D039>=0
MUL D039 -1
*POS2
SUB D038 D039
JUMP *2ND_Z IF D038>=0
SETE P088 (3) D036
JUMP *1ST_Z
*2ND_Z
SETE P088 (3) D037
*1ST_Z
’ P088 = Current Gauge Point
JUMP *JUDGE
’ 
*MISSED_X
SET B020 55
PAUSE
’ X search error
JUMP *DONE
*MISSED_Y
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SET B020 53
PAUSE
’ Y search error
JUMP *DONE
*MISSED_Z
SET B020 51
PAUSE
’ Z search error
JUMP *DONE
’ 
’================================
’ Compare with Original Point
’================================
’ 
*JUDGE
’ Diff gauge=current-original
SET P089 P088
SUB P089 P087
JUMP *DONE IF B020=99
’ 
GETE D037 P089 (1)
JUMP *30 IF D037>=0
MUL D037 -1
*30
GETE D038 P089 (2)
JUMP *31 IF D038>=0
MUL D038 -1
*31
GETE D039 P089 (3)
JUMP *32 IF D039>=0
MUL D039 -1
*32
JUMP *40 IF D037>D023
JUMP *40 IF D038>D023
JUMP *40 IF D039>D023
’ Less than min.
’ TCP is Acceptable.
SET B020 1
JUMP *DONE
*40
JUMP *41 IF D037>=D024
JUMP *41 IF D038>=D024
JUMP *41 IF D039>=D025
’ Between min & max.
SET B020 21
JUMP *DONE
*41
’ Greater than max.
SET B020 23
*DONE
END
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