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ToolBase UR programming.

Quick start manual

Rename I/0

There are two quick couplings on the tool base. One coupling has a black colored bayonet,
the other is light colored (white).

The UR robot TOOL I/0 has 2 digital outputs and 2 digital inputs.
The ToolBase uses 1 input and 1 output to control tool.
It is recommended to name TOOL 1I/O according bayonet colors.

Rename tool_out[0] to oWhite
Rename tool out[1] to oBlack
Rename tool _in[0] to iWhite
Rename tool_in[1] to iBlack

Set tool voltage to 24V
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From robot SW Version 3.3 an URcap can be installed to activate the ToolBase in polyscope
however it is not recommended as the ToolBase use of 10 is generic simple (see renaming

of 10)

Download latest version of ToolBase Urcap from www.setuprobotics.com (direct link at
toolbase product page) and install into polyscope.

£ Universal Robots Graphical Programming Environment b
& File 17:04:00 CCCC 9
TO make a pro’,gram nOde press Program rlnstallatinn rane W
the “ToolBase button at the <=unnamed= Command | Graphics | Structure rVariabIes |
% Robot Program
URCaps tab. = <empty Program Structure Editor
Set placement of node
Insert
fBasic rAdvanced rwizards rUHCaps |
‘ ToolBase ‘
Edit
| 4 Move | | Copy H Paste ‘ | Suppress ‘
ﬂ|_“_| — ~ | # Move | | Cut ‘ | Delete ‘
i | It [[*.rrevious_|[_new s ]
SeleCt a radio buttonS to SeleCt e — Universal Robots Graphical Programming Environment o CCC—C +0x
activation / deactlv_atlon of White| ..o inetaiation * ove | 10 | Log
or blaCk tool Coupllng_ =unnamed= Command rGraphics rStructure rVariables |
v :?rt;?;;?:agt;av'\fnmte ToolBase
Select ToolBase action for current node,
PolyScope node:
4 push buttons provides access @ acrvare whre
. O DEACTIVATE WHITE
for easy testing of connected G Actvare BLack
tOOlS O DEACTNATE BLACK
Click below, to test a tool:
Activate Black Activate White
TOOl StatUS Can be read be|OW Deactivate Black Deactivate White
buttons.
Black Status: Mot helding/No
White Status: Not holding/MNo
Rle- <>
g:‘;TI::E; E"E‘ED speed =——-{ J100% | 4 Previous || Next B |
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UR programming.

Programming the robot can be done in many ways. Here an examples on how to position
tools mounted in ToolBase to positions in a cartesian coordinate system.

First define TCP's for the digitizer in the white and black tool position. Name them tcpWhite

and thBIaCk- @ File 15:25:28 cFEli @

Program | Installation | Move | /0 | Log | Plane

TCP Configuration |~ Tool Center Point
Mounting

bt
%
°

05t

Available TCPs:

~
CY [ tcpwhite :

'\w\\\l < D safety x [ 7008mm | Rename |
I\\V \l/ T feacanies v | 0.0)mm [ setasdefault | [ (
MODBUS I8 - ‘ o8 33‘ mm ‘ New | W %
Features RX ‘ o 0000‘ rad ‘ Remove | <
ool Ri| 26180(md | Pposition | h
XD 1
X poorz Rz| ooooolrad | Porientation |
X Door3 Y
X Doora

Xboars payosdt|_150/kg
X InitPos - 7
¥ MidDoorPos Center of gravity:

UR3 + URS
98.38

UR10

108.38

X Doors
L3 e [
¥ Point 1 oy - i
Xron s [ o
3 Point_3 -
x ~| cz -98‘35 mm
< 1 Iv]

o

@ File 15:25:05 cFEli @

‘\ Program | Installation [ Move | 1/0 [ Log [ Plane
Mounting

Available TCPs

pioscin
70.08 | e -]

I
|
|
|
|
|
|
|
TCP Configuration |~ Tool Center Point

eé Safety X ‘ 70‘05‘ mm ‘ Rename |
Variables o ‘ o‘o‘ mm ‘ Set as default | ,‘ {
MODBUS LY - ‘ 98 35‘ mm ‘ New | L o
Features Rx|  0.0000]rad | Remove | <
o e[ z6180/rad | # Position |
|

oy Center of gravity:
oor
¢ & PickupPlane
X Point_1 oy - i
X Point 2
CZ | 98.38 mm

!
¥ Doorl — =
X Door2 Rz| 00000[rad | 7 orientation
X Door3 Y
X Doord
 Door0 Payioad: | 1.50]k
X InitPos / - B Z
X MidDoerPos

X Point_3
4 ] DI

Make a program selecting tcpWhite and run it. (the default selection is not always working)
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select_tepwhite

command | Graphics | structure | Vvariables |

= Init Variables

¥ Robot Program
='Select tcpWhite *
=Set

Set

specify changes in the robot's payload.
@ no Action

(@ set Digital Output I:D
(@ Set Analog Output
G

(i s e el by

mA

[l Set the total payload to kg
[ Use acti

[¥] Set TCP |tcpWhite H

ive TCP as center of gravity

IR

Select the action you wish the robot to perform at this point in the program, You can also

@ simulation
@ Real Robot

E"E"E":‘ Speed =——=(_—— 54%

Create feature plane using the digitizer tool. A feature is a coordinate system where the
robot can position XYZ and angles. As it is not easy to position the digitizer tip inside many
real features a small block is placed at the the desired point to be measured. As demo is
used the SetupRobotics Robot stand table RM-TB.

Origon:

 File

12:28:05

Program [ Installation | Move ['1/O ['Log [ Plane

[«:3FR@)

Plane

@ origin

@ Positive X-axis

Direction of Positive
© y.axis

Plane preview

Steps (2/5) - Origin
Q oK

Set Position 1 to define the Origin

-

ezt
]

Change Position

@ simulation
@ Real Robot

X-axis:

d File

speed (F—— 2%

12:30:03

Program | Installation | Move | /0 | Log | Plane

CFE; @

Plane

@ origin

@ Positive X-axis

Direction of Positive
L

Plane preview

Steps (3/5) - Positive X-axis
9 oK

Set Position 2 to define the Positive X-axis

| &

Change Position

@ simulation
@ Real Robot

Speed(F——— 2%
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Steps (4/5) - Direction of Positive Y-axis
Q oK

Set Position 3 to define the direction of the Positive Y-axis

& Positive X-axis

speed ==———==(_}100%

Create variables holding the lengths of: digitizer, block (used when digitizing) length of tools
etc. The LANG laser cut digitizer plater is for center digitizing of LANG vices.

”,
" 1‘*“”

- M
lll

Calculate offset as -lenDigitize-lenBlock+lenTool. Calculate angle as (2 x TU/ 360) x angle.

Now it is possible to position the tools mounted in the ToolBase robot in respect to the
defined features. Assign desired position to a variable. Below p1 parameters (meter, radian).
Select p1 in the dropdown dialog for a moveL or moveP command.

Move white tool to p1 on feature Table:
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Plane

demo

¥ Robot Program
= lenDigitizer=732

= lenBlock=20

= lenLang=4

= lenToolWhite=62

= lenToolBlack=74.67

= offWhite:=(-lenDigitizer-lenBlack+lenToolhite)/1 000
= angleWhitei=(6.28/360)0

command | Graphics | Structure | Variables |

Move

Specify how the robot will move between waypoints

The values below apply te all child waypoints and depend on
the selected movement type

D File

Program

Version:
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Move | /0 |'Log | Plane

13:44:59

CFEF

@

(enDigitizer-
= anglewhite

(6.28/360)

Command | Graphics | Structure | Variables |

Waypoint

Move the robot to & variable position

B —

[variable position

= offBlack=(JenDigitizerenBlock+ lenToolBlack}1000 | ga Tcp Tl ek s et
= angleBlack:=(6.28/360)*0 = angleBlacki=(6.28/360)
[0.150,0.100,0ffWhite+0.050,0,0,angleWhite] ‘(CpWh\lE ‘v‘ ‘ 250‘ mm/s = p1i=p[0.150,0.100,0ff
Feature Tool Acceleration ° '."_"";fL
@ Tele |~| [ 1200] mmys:
Advanced Options
Ti
Add Waypoint @ stop at this point @ Time
@ Blend with radius @ Tool Speed
Tool Acceleration
e ° Add waypoint before © Use shared parameters
il ! i [ D Add waypoint after ‘ Remove this waypeint ‘
]« >ea- \ Qalr ]
@ simulation 4 Previous || Next % @ simulation

@ Real Robot

[ oo

@ Real Robot

[ i
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13:44:37 CF 0

Move | /O | Log | Plane

¥ Robot Program

= lenDigitizer=72

=lenBlock=20

=lenLang=4

= lenToolWhite:=62

=lenToolBlack=74.67

= offWhite=(JenDigitizerdenBlock+lenToolWhite)/1000

= angleWhite=(6.28/360)*0
ki=(-lenDigitizer-lenBlock+lenToolBlack)/1000

.28/360)+0

100, offWhite+0.050,0,0,angleWhite]

= angleBlack

<l
Q] abess

demo command | Graphics | Structure | variables |

Move

Specify how the robot will move between waypoints.

The values below apply to al child waypeints and depend on
the selected movement type.

Set TCP Tool Speed
[ccpwhite [+] [ 250 mmss
Feature Tool Acceleration
& Tebie [+] [ 1200 mmis:

Add Waypoint

@ simulation
e
@rcurons ([0 ][] spees 2 @ provious

White tool, X150 Y10

D File

0 Z50 A90:
13:46:35 CFEE 0

Program | Installation | Move | /0 | Log | Plane

demo

=
¥ Robot Program

= lenDigitizer—=72 Assignment

= lenBlock=20

= offBlack=(-lenDigitizer-lenBlock+lenToolBlackl1000
= angleBlacki=(6.28/360)%0

= pLi=p[0.150,0.100,0fWhite+0.050,0,0,anglewhite]
% ¥ Movel

»opl

e

< 1 >

Rla/~] akety \

2 Assigns the selected variable with the value of the expression,
= lerToolBlacki—74.67
= offwhite:=(-lenDigitizer-lenBlock+|enToolWhite)/1000| Variable Expression
= [anglewhit: 6.28/360)*90

Command | Graphics | Structure | Variables |

Source

angleWhite |-‘ = ‘ (6.28/360/%90

Rename
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@ simulation
=
el I ACTEIEE o

White tool, X150 Y100 Z50 A-90:

 File

Program

13:51:32 CF 0

Log | Plane

demo

command | Graphics | Structure | variables |

¥ Robot Program
= lenDigitizer=72

=lenBlock=20

= lenLang:

= lenToolWhite:=62

=lenToolBlack=74.67

= offWhite=(-lenDigitizer-lenBlock+lenToolWhite)/1000|
=angleWhite=(6.28/360)*-80

= offBlacki=(-lenDigitizer-lenBlock+lenToolBlack)/1000
= angleBlacki=(6.28/360)0

= p1:=p[0.150,0.100,0ffWhite+0.050,0,0,angleWhite]
% ¥ Movel

»opl

Source

Assignment

Assigns the selected variable with the value of the expression,

Variable Expression

‘ang\swhlte M ‘ (6.28/360)*-90

Q] abess

@ simulation
e
@rcurons ([0 ][] spees 2 @ provious




5

% UNIVERSAL ROBOTS+

Certified

TB-1-2

UR poly-scope.

Black tool, X150 Y100 Z50 A45:

D File

14:17:01 CFE 0

Program | Installation | Move | /0 | Log | Plane

demo

Command | Graphics | Structure | Variables |

¥ Robot Program

= lenDigitizer—72

= lenBlocki=20

=lenLang=4

= lenToolWhite—62

=lenToolBlack=74.67

= offwhitei=(HenDigitizer-langlock-+lenToolwhite)1000
= angleWhite:=(5,28/360)+-90

= offBlacki=(-lenDigitizer-lenBlock+lenToolBlack)/1000
= angleBlacki=(6,28/360)%45

= pli=p[0.150,0.100,0ffBlack+0.050,0,0,angleBlack]

Source

Assignment

Assigns the selected variable with the value of the expression,

Variable Expression

‘anglsB\ack |- ‘ (6.28/360)*45

V Movel
® pl

Rename T

CHl} 1] D

Q-] T |

@ simulation
N
el I ACTEIEE e

Black tool, X150 Y100 Z50 A-45:

@ File

14:07:22 CFE 9

Program | Installation | Move | /0 | Log | Plane

demo

)
7 Robot Program
= lenDigitizer=72
= lenBlock=20
= lenLang=4
= lenToolWhite=62
= lenToolBlack=74.67
= offWhite=(JenDigitizerdenBlock-+lenToohite)/1000
= angleWhite:=(6.28/360)1-90
= offBlack:=(lenDigitizer-lenBlock+lenToolBlack)/1000
= angleBlack=(6.28/360)+-45
= pli=p[0.150,0.100,offBlack+0.050,0,0,angleBlack]

command | Graphics | Structure | Variables |

Source

Assignment

Assigns the selected variable with the value of the expression.

Variable Expression

‘angles\ack H

‘ (6.28/360)%-45

¥ Movel
®opl

<] i D

R« abs \

Rename T

@ simulation
@ Real Robot EEED speed =——{}—— 54%
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