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Foreword

This user manual is intended solely for the efficient and safe use of the horstFX software and does not replace
the assembly instructions of the respective robot system. Before installation of the robot, it is essential to read,
understand, and observe the assembly instructions. Proper assembly in compliance with the assembly
instructions and the applicable standards is also essential.

DANGER!
A The robot system may only be operated and used following correct installation in accordance
with the enclosed assembly instructions and in compliance with the applicable standards.

P This user manual is to be seen as a supplement and describes exclusively the control of the
software without consideration of the installation situation.

Read the assembly instructions of the respective robot system carefully and in full before com-
missioning the robot system.

Handle the user manual with care. An illegible or missing user manual must be replaced im-
mediately.
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1 Introduction

The horstFX software enables the programming and operation of the robot by means of a touch-
sensitive user interface/touchscreen display on the operating panel (horstPANEL). Through the
available interfaces on the switch cabinet (horstCONTROL), communication with and control of
other machines and external sensors is also possible.

By switching on the main switch on horstCONTROL, the software horstFX launches automatically
and is displayed on horstPANEL.

DANGER!

A The robot system may only be operated and used following correct installation in accordance
with the enclosed assembly instructions for the respective robot system and in compliance
with the applicable standards.

P This user manual is to be seen as a supplement and describes exclusively the control of the
software without consideration of the installation situation.

1.1  Principle

This user manual is intended solely for the efficient and safe use of the horstFX software and does
not replace the assembly instructions of the respective robot system. Before installation of the
robot, it is essential to read, understand, and observe the assembly instructions. Proper assembly
in compliance with the assembly instructions and the applicable standards is also essential.

The assembly instructions (not this user manual) contain important information on how to operate
the robot system safely, properly, and cost-effectively. Observing the assembly instructions helps
to avoid hazards, reduce repair costs and downtime, and increase the reliability and service life of
the robot system.

o You should also read this user manual carefully and in full before operating the robot system.

Handle the user manual with care. An illegible or missing user manual must be replaced imme-
diately.

1.2 General information

This user manual provides you with comprehensive instructions for operating the robot system.
This manual supplements the assembly instructions, in which you will find a detailed description
of the robot system, guidelines for transport and installation, fault rectification tips, and information
on maintenance.

The robot system delivered may include options that deviate from the text and images shown

o in this manual. This is due to the individual adaptation and further development of the robot
system on the basis of the requests and orders of the individual customers. These deviations
do not constitute a basis for claims of any kind.

The robot system must be used only for the permissible purposes listed in the assembly instruc-
tions. The manufacturer assumes no liability for the improper or unauthorized use of the robot
system, operating errors, user errors, or improper or insufficient maintenance.

The assembly instructions contain instructions and related information for the safe use of the robot
system. The instructions specified here must be followed at all times.
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1.3 Signs, symbols, and abbreviations

The following symbols are used in this user manual:
Lists

« n

— Simple lists are marked with “=",

Instructions for action
All instructions for action for a procedure are listed in chronological order.
P Instructions are marked with “»".

= Intermediate results and end results of the action are marked with “=".

Note

This symbol stands for information that allows a more effective and economically efficient use of
the robot system.

1.4 Marking of the safety and warning signs

A

The following safety signs mark all actions that present a danger to life and limb of the operator or
others around the operator.

Make sure to observe these signs and exercise particular caution in these cases. Also pass on the
safety signs to other users.

DANGER!
The sign with the addition DANGER refers to an immediate danger.

The danger will lead to serious injury or death of persons.

P The description of the danger is followed by instructions for action that serve to avoid or
remove the danger.

WARNING!
The sign with the addition WARNING refers to possible danger.

The danger can lead to serious injury or death of a person.

P The description of the danger is followed by instructions for action that serve to avoid or
remove the danger.

CAUTION!
The sign with the addition CAUTION refers to a potentially hazardous situation.

The danger can lead to injury of persons.

P The description of the danger is followed by instructions for action that serve to avoid or
remove the danger.

The safety signs are often used in combination with a pictogram in the text to clarify the source of
the danger.
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ELECTRICAL VOLTAGE!

This sign is a warning for electricity.

prevent danger to persons and the system by electricity.

It is posted for all work and operating procedures that are to be observed precisely in order to
ff ATTENTION! Danger of damage to robot or property.

This sign indicates information which, if disregarded, presents a danger to the robot system,
individual modules, or the operating environment. There is no risk of injury.

@ Wear protective clothing.
Wear your personal protective equipment:
safety shoes, protective helmet, safety goggles, and work gloves.

@ Danger of environmental damage.

This sign indicates information which, if disregarded, presents a danger to the environment.
There is no risk of injury.

1.4.1 Abbreviations

Fig. Figure

Ol Operating instructions

I/0 Input and output

HORST Highly Optimized Robotic Systems Technology
HTTP Hypertext Transfer Protocol

TCP Tool Center Point

XML-RPC Extensible Markup Language Remote Procedure Call

1.5 Robot model illustrations

Some of the illustrations in this user manual show a 3D model of the robot. These are general-
purpose illustrations that are valid for all robot types. Unless otherwise stated, these illustrations
refer only to the horstFX functions shown therein.

1.6 Changes to the file system of the operating system

In some cases it is necessary to make changes directly to the file system of the operating system,
e.g. when importing files needed for horstFX (see section 4.5.1.2 or 4.5.2.1).

i"f ATTENTION!

All other changes that have not been agreed upon with fruitcore robotics GmbH, especially the
deletion/moving of folders/files, may result in horstFX no longer being able to be (properly) oper-
ated.

It should be noted that fruitcore robotics GmbH does not assume any liability for damages result-
ing from this.
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2 Switching on the System

After successful installation of the robot according to the operating instructions, you can switch on the robot
system.

DANGER!
Danger resulting from incorrect installation

P Installation must be carried out only by persons with technical and electrotechnical training
who have also been authorized to do so by fruitcore robotics GmbH.

horstPANEL has a touch-sensitive touchscreen display. It is operated by touching the display with the fingers.

i”f ATTENTION!
Do not operate the display with sharp or pointed objects.

2.1 Switching on the robot system

» Switch the main switch on the horstCONTROL to ON.
= 0On horstPANEL, horstFX starts.

= The main menu appears on the display.

horstFX = T1 Y 10:22
Simulation
607 Connect to robot @ Create program
> External control B Load program
O Settings & info @ Free navigation Ll/ Edit program

et —
HORST1400 fast  (X) "0 (] simulation (I) Exit horstFX
- connected

horstFX version: 2021.10

Fig. 2-1: Main menu
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= If a user role that is not authorized to re-
main logged in after a restart was logged
in when horstFX was last used, the pop- 2
up window for switching the user role ap- °
pears. vser: | v)

User login

As which user would you like to log in?

For information on the user roles, please Password: [ ]

see section 3.2. —

Fig. 2-2: Switching user roles

» Inthe main menu, select Connect to robot.

» Wait until the display shows “Connection with robot established successfully”.

In the next step, the robot must be initialized.

2.2 Initializing the robot

A

WARNING!
Danger of impact and crushing due to robot movement

The safety stop function is deactivated during the initialization.

P During initialization operation, close off the area around the robot and protect it against ac-
cess by unauthorized persons. There must be no persons in the danger zone of the robot.

The initialization must be performed whenever the robot system is switched on after the power
supply was interrupted.

During the initialization, you should check the enabling switch for proper function by deliberately
letting it go and pressing it down every so often.

» Inthe main menu, select Initialize robot.

= The Automatic initialization menu appears.
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horst FX " ®®® @ e 1043

‘ Automatic ‘ Manual Outputs

Initialize robot

Status of initialization

Please note:

To initialize robot's joints keep °pws‘»erl The |oints are moving consecutively.
se switch to tab|  Manual }

To move the robot the enabling switch must be pressed permanently,

If the predefined move is nat possible

Fig. 2-3: Automatic initialization menu

The menu at the top right displays the initialization status of the six axes of the robot in the form
of dots. The axes that have not yet been initialized are shown as black dots. After the initialization,
the color changes to turquoise.

P Press and hold the enabling switch in the center position.
P Press and hold the Auto Init button.
= The automatic initialization of the axes is performed.

= If the initialization was successful, all six dots (initialization status) for the axes are
shown in turquoise.

To perform the initialization, the axes (starting with axis 6) must carry out a movement one after
the other. If this is not possible due to spatial issues, the axes must be moved manually. In this
case, switch to the Manual initialization menu.

i'z ATTENTION!
Keep an eye on the robot to prevent collisions.

» Select the Manual button.

= The Manual initialization menu appears.
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horstFX ‘ D ( 2 ( Igf': (.\, A 10:43

Admin

Initialize robot

e

Please note

To initialize robot's joints keep ep-\-«,s..-.w The joints are moving consecutively
1

[
lease switchtotab| - Manual |

# the prodefined move

Tomove t mwist be pressed permanently

Fig. 2-4: Manual initialization menu

This allows the axes to be moved manually in the case that automatic initialization is not possible.
P Press and hold the enabling switch in the center position.
P Select the axes one after the other and move them until successful initialization is displayed.

= If the initialization was successful, the dot (initialization status) for the respective axis is
shown in turquoise.

It may be necessary to open a gripper to perform the initialization. In this case, switch to the Initial-
ize robot — Outputs menu via the Outputs button.

(=

horstFX HE® ® o 10:48

) Admin

Initialize robot

SPECIAL_I0_]

SPECIAL_I0.2

Please note

[ ]
blo plesse switchto tab | Manual |

# the predefined move

Tomove the rc

the &

st be pressed permanently.

Fig. 2-5: Initialize robot — Outputs menu

Outputs can be switched manually here. For example, a gripper can be opened before the initializa-
tion drive is continued.
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P Switch the desired output via the corresponding toggle button.

The automatic/manual initialization of the axes was successful if all six dots (initialization status)
for the axes are shown in turquoise.

= The Complete initialization button is activated.
P Press the Complete initialization button.

= Theinitialization of the robot is completed.

= The main menu is shown again.

= Therobot is ready.



3 First Steps ' fruitcore
robotics

3 First Steps

In this chapter, the start screen with the main menu and other elements are described. Other gen-
eral elements of horstFX are also presented.

3.1 Navigation (menu bar)
General navigation in horstFX is described below.

horstFX

& Admin 1z

o] 13 3 3

The following buttons and displays may appear in the menu bar at the top of the screen:

Fig. 3-1: Menu bar view 7

Velocity

horstFX  f = [ — 25% U ®)  admin 17:19
Fig. 3-2: Menu bar view 2
No. | Description
1 Change control mode toggle button — switches the control mode between Real and

Simulation

In Simulation mode, only the movements of the robot model are displayed in the 3D
world.

In Real mode, the robot performs the movements, and the movements of the robot
model are displayed in the 3D world.

2 Operating mode display — displays the currently selected operating mode
T1 - Teaching mode — manual operation at reduced speed

T2 — Teaching mode — manual operation at high speed

A — automatic mode

3 £display — warning and error messages
The symbol flashes red for unacknowledged messages: emergency stop, safety stop,
and system error.

4 User role button — switches the user role

5 Display of the current (logged-in) user role

6 Time display

7 Speed controller with speed display (in percent) — sets the speed at which a program
is executed

8 Main menu button — for navigating to the main menu

3.2 Userroles

Several user roles are available for the use of horstFX. Each user role has various permissions.
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When horstFX is delivered, the Administrator user role is used by default and is automatically
logged in. This does not require a password. A password can be set for theAdministrator user role
via the Settings — Passwords menu (see section 4.1.1). Once a password has been set, the Pro-
grammer and Operator user roles can be enabled and a password can also be set for each of them,
if desired.

i"f ATTENTION!
To save changes to acceptance/safety-relevant configurations (e.g. safety 1/0), the
Administrator user role should only when necessary.
The Programmer user role should be used by default. By setting a password for the
Administrator user role, the Programmer user role can be enabled (see section 4.3.7).

The following table shows the permissions for each individual user role:

User role Description/authorizations

Loads, executes and saves programs — controls robot manually —

Operator switches outputs — connects with robot — log console

As for Operator and also edits programs — controls robot externally —
Programmer changes tool — 3D world and 3D objects — uses Modbus - sends data
to horstCOSMOS - configures user-specific operating view

As for Programmer and also edit programs in automatic operating
mode — updates horstFX — sets offset axis 6 — changes passwords
and enables user roles — sets controller values — defines axis
constraints — changes robot model — configures safety 1/0

Administrator

Due to the different permissions, various menus, submenus, buttons, and similar elements are
not visible or available to every user role.

10
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3.3 Main menu

After switching on horstCONTROL or starting horstFX, the main menu appears on the display of
horstPANEL.

e

horstFX & A ® 10:45

Real

@ @ Create program @
——
—#& |Initialize robot @ @ External control @ @ Load program @
O Settings & info @ @ Free navigation @

Q\/ Not | :

</ <

HORST900 Connected initialized Exit horstFX @
horstFX version: 2022.04_hotfix1

Fig. 3-3: Main menu

No. | Description

1 Connect to robot button — establishes a connection between horstFX and the robot.

2 Initialize robot button — opens the Initialize robot menu (see section 2.2).

3 Settings & info button — opens the Settings & info menu (see section 4). Various
settings can be selected (select/create tool, set controller values, change passwords,
etc.).

4 External control button — enables the robot to be controlled by commands that have
been sent externally (see section 8).

5 Free navigation button — the robot can be moved manually without a program (see
section 4.9.1).

6 Create program button — creates a new program (see section 6.1).

7 Load program button — opens the file manager to load a saved program (see section
6.2).

8 Edit program button — opens the last edited program (program name in brackets)
and allows it to be edited (see section 6.3).

9 Exit horstFX button — closes horstFX.

10 | Robot info display — displays information/status of the robot
e Robot model
e Status indicating whether the software is connected to the robot

e Status indicating whether robot is initialized (if not connected to robot, it
instead indicates here that Simulation mode is active)

11 horstFX version display— displays the version of horstFX

11
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3.4 Robot model view

horstFX O T

navigate freely

Free navigation Mani

Outputs

No Tool v

Bl X: 82598 mm V:175 mm 2:123559 mm RX: 13016  RV:9000° RZ:13028°

Fig. 3-4: View of the robot model

When the robot model (1) is shown in its current pose in the 3D world, the view of it on the display
can be changed:

— Zoom - by tapping the buttons (2) | +|and D

- Move - by tapping the buttons (3) and

— Rotate - by tapping (holding down) and dragging your finger (4) on the display

In addition, there is a pop-up window (5) with information about both the current values of each

axis and its boundaries, and the current coordinate position (X, Y, Z) and orientation (in terms of
Euler angles) of the TCP.

3.5 On-screen keyboard

12

If entries have to be made in horstFX, this is made possible by an on-screen keyboard. There is a
standard on-screen keyboard for text input (see Fig. 3-5) and a smaller on-screen keyboard for
entering numeric values (see Fig. 3-7). The correct on-screen keyboard appears automatically, de-
pending on the type of input field.

In case of an invalid character or invalid text, a note on horstPANEL and/or corresponding warning
symbols appear (see Fig. 3-6), depending on the type of input field.

The keys of the numeric on-screen keyboard have the same functionality as the keys of the stand-
ard on-screen keyboard. It just has one other C key, with which the entire input can be deleted (see
Fig. 3-7,(1)).
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fu\ > Create program

Enter program name here...

— —_—
1

q w e r t y u i (1] p 5

a s d f g h j k I
9 z X c v b n m 6

2
4 > - v

3 4 7

Fig. 3-5: On-screen keyboard for text input

No. | Description

1 Text display — display of the entered text integrated into the on-screen keyboard (the
input field may be hidden by the on-screen keyboard depending on its position)

2 Shift key — switches to capital letters
By tapping once, the keys automatically switch back to lowercase after the next entry.
Tapping twice will lock the Shift key, which can be unlocked by tapping the Shift key

again.
3 Numbers/special characters key — switches to numbers and special characters
4 Arrow keys — move the cursor position
5 Delete key — deletes the character to the left of the current cursor position

6 Enter key — confirms the input and hides the on-screen keyboard

7 Hide key — hides the on-screen keyboard (input is confirmed)

13
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A
/llJ\ > Create program
»
%8"_i

%8"_i A Inva®, input

q w e r t y u i o p
a s d f g h j k |

o
z X c v b n m

Fig. 3-6. On-screen keyboard for text input with invalid text

No. | Description

1 Note — note about invalid characters (disappears automatically after a few seconds)

2 Warning icons — indicate that an input is invalid

horstFX T1) (12) ( @) it 17:37
Settings & info Create
Tools & 3D world
Tool selection:
[ —
Tool [ fruitcore-Greifer v ]
3D objects ‘
- Values tool: Values TCP:
3D world \ X= 0.0 mm X= 0.0 mm
Y= 0.0 mm Y= 0.0 mm
Z= 0.0 mm Z= 161.0 mm
RX = 450 ° RX = 0.0 "
RY = 90.0 © RY = 0.0 °*
RZ= 45.0 ° RZ= 0.0°
Scaling: 1.00
Apply
Back
Fig. 3-7: On-screen keyboard for number input

No. | Description

1 C key — deletes the entire input

14
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4 Settings

Pressing the Settings & info button in the main menu selects the Settings & info menu.

In the settings menus, various settings can be selected and set (e.g. select/create tools and 3D
worlds, set controller values, change passwords, add 3D objects, etc.) and various information can
be viewed.

horstFX 1 ® 17:42

Overview

Settings & info

i) horstFX info |> Robot data

(i) Loy
O Remote access

Tools & 3D world

o_ Configuration
inputs/outputs

ORO,

O Robot settings
O horstFX settings

(=) (=)
O
() & &

L/lJ\ Main menu

Fig. 4-1: Settings & info menu

No. | Menu/info point Reference
1 About horstFX info point Section 4.1
2 Robot settings menu Section 4.2
3 horstFX settings menu Section 4.3
4 Robot data info point Section 4.4
5 Tools & 3D world menu Section 4.5
6 Configuration of inputs/outputs menu Section 4.6
7 Log console info point Section 0
8 Service/remote access menu Section 4.8
9 External interface menu Section 4.9
10 | Main menu button — for navigating to the main menu Section 3.3

4.1 About horstFX info point

In the About horstFX info point, you can see information about individual versions of software and
hardware components, changes regarding backward compatibility and new functionalities as well
as various licenses.

4.1.1 Version

Under Version, you can see the version of horstFX and the versions of various other software and
hardware components.

15
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The software version (horstFX version) can also be updated in this menu via the Update horstFX
button. Under certain circumstances, the computer integrated in horstCONTROL for horstFX re-
starts during the update process.

Here it is also possible to export files and information on a specific status of the robot system
(relevant for service cases) via the Export status button.

4.1.2 Compatibility

The Compatibility info point lists and briefly describes non-backward compatible changes and new
functionalities of the individual software versions (horstFX versions).

4.1.3 Licenses

Under Licenses, third-party software licenses used in horstFX are listed.

4.2 Robot settings menu

In the Robot settings menu, the controller values can be adjusted, axis constraint configurations
can be created and selected, and an offset for axis 6 can be set.

4.2.1 Controller values

In the Configure values menu, a controller value set can be set to configure the adjustment of the
robot. In addition, a user-specific controller value set can be configured where the values can be
freely selected within their valid range for the individual axes.

horstFX T ) Adrmin 12:58

The controller parameters determine the temporal adjustment of the axis values and thereby how a destination point is approached.

Settings & info
Robot settings CONSERVATIVE values lead to smoather movements at the cost of increased adjustment times. AGGRESSIVE values lead to faster adjustments at the

cost of higher overshoot (less precise motions)

Recommendation:

Controller param. Choose CONSERVATIVE for heavy loads or for excentrically mounted loads
Choose AGGRESSIVE if the load is below 1 kg AND symmetrically mounted
In any other case DEFAULT is suggested

‘ Joint limitations

‘_ Offset Joint 6 Currently set: ‘ DEFAULT ( ) Control values
Joint 1
Controller parameters: CUSTOMIZED

Joint 2
Joint 3
Joint 4
Joint 5
Joint 6

‘ Back . Appl;( ) |

Fig. 4-2: Robot settings — Controller values menu
Pos. | Description
1 Current set display - shows the currently set controller value set.

2 Controller parameters selection field - selection of a controller value set

3 Controller value set input field — for entering the individual axis values (only active if
CUSTOMIZED controller value set is selected)

4 Apply button — activates the selected set of controller values
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4.2.2 Axis constraints

In the Axis constraints menu, user-defined configurations of axis constraints that differ from the
default values can be created and activated. It is also possible to edit or delete existing configura-

- o~ User N
horstFX m 0} Admin 17:45
Settings & info User specific joint limitations which vary from the default values can be created and activated here. Limitations of joints 1 to 5 can be configured within |
Robot settings i) the predefined default limitations. If the tool cabling is suitable or no tool is mounted limitations of joint 6 can be configured so that the default values are
exceeded. Thus joint 6 has a greater rotation scope. If the selected limitations are activated, the individual axes move within their values defined here.
‘ Controller param. | _ : : [ i i
Active configuration: Default configuration 1
—_—
Joint limitations

‘ Offset Joint 6 | Select @ { Create @ | Edit @ | Delete @

o oo iU Vel yeRRE RS SARKIUI e A
- i
Configuration: [ Default configuration v ] Joint 1 E 177.0 177.0 E
) | i
Joint 2 E 13.0 85.0 E
i .
Joint 3 i 59.0 54.0 i
Joint 4 i 171.0 171.0 i
.
Joint 5 E 117.0 117.0 i
i i
.

=) = e

Fig. 4-3: Robot settings — Axis constraints menu

No. | Description

1 Active configuration display — shows the currently active configuration

Select button — displays the Select submenu

Create button - displays the Create submenu

Edit button — displays the Edit submenu

Delete button — displays the Delete submenu

|| OWN

Depending on the selected submenu either

Joint values display — displays the axis values of the selected configuration
or

Joint values text boxes — for entering the desired values

4.2.3 Offset axis 6

For technical reasons, it may happen that axis 6 is correctly aligned after initialization but displays
a value outside its valid range. The value deviates by a multiple of 360°.

This incorrect value can be corrected in the Offset axis 6 menu.

4.3 horstFX settings menu

The horstFX settings menu is used to control settings that affect the horstFX software. These in-
clude the management of user roles or changing the language, for example.
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4.3.1 Passwords

The user roles are managed in the Passwords menu. The passwords for the user roles can be
changed, and additional user roles can be activated.

horstFX T @ e 17:48

Settings & info

horstFX settings

) Once a password is assigned to the logged-in user, further users can be enabled in this screen J

Passwords Enable users:

User :
Enable ‘

User

‘ Language |
Old password

‘ Change robot |

—_— New password
‘ License |

Repeat new password

Deactivate users:

| Change passwor User

| Remove passwort

Deactivate @

‘ Back |

Fig. 4-4: horstFX settings — Passwords menu

No. | Description

1 User role selection field — selects a user role for which the password is to be changed

0ld password input field — for entering the old password

New password input field — for entering the new password

Repeat new password input field — for entering the new password again

a | ] WN

Change password button — changes the password

Remove password button — deletes an existing password

User role selection field — selects a user role to be unlocked

Enable button — unlocks the selected user role

O | 0| N | o

User role selection field — selects a user role to be disabled

—
(@)

Deactivate button — deactivates the selected user role

4.3.2 Language

In the Language menu, the language of horstFX can be changed.

4.3.3 Change robot

In the Change robot menu, the robot model used in horstFX can be changed.
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4.3.4 License

In the License menu, you can see the currently activated license of horstFX and can enter a li-
cense key to activate another license.

horst FX T ) Admin 13:00

Settings & info
horstFX settings License name Valid from Valid to

Passwords horstFX Basic (VD500268) 27/48/2022 15:48  28/59/2220 01:59

De-/activate all features of the package
| Language 1
| Change robot |
 EEEEEEEE—

License

| User-spec. view |

horstFX ID: [ NGMBENTIEN]jI6MzQEeMTQEUjVVV00=79

P— Copy horstFX ID to Retrieve license
| Back l clipboard 5 in horstCOSMOS Extend license Read license file

Fig. 4-3:  horstFX settings — License menu

Pos. | Description

1 Display of the current license as well as overview of all included features

De-/Activate buttons - de-/activates all features of the package

De-/Activate toggle button — de-/activates the corresponding feature

horstFX-ID display — shows the horstFX-I1D

Clipboard button — copies the horstFX-ID to the clipboard

O] ODN

Retrieve license button — retrieves all licenses reserved in horstCOSMOS and adds
them to the display (however, buttons (2) and (3) are only enabled for the currently
used license).

This button is not available on horstCONTROL.

7 Extend license button — extends the currently used license.
If no active license is available, this button can be used to reserve a (still free) license
for one day.

8 Read license file button — loads a license file (necessary only if there is no Internet
connection)
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4.3.5 User-specific view

4 Settings

In the User-specific view menu, settings/configurations are made for the user-specific operating

view menu (see section 7).

horst FX @ @@ ( @)

User
Admin

13:01

Settings & info
horstFX settings

operating view. This is only possible in the 'Automatic’ operating mode.

@ If a default program is selected, the user 'Worker' can only load the default program and execute it in the user-specific

Passwords

Selected default program: m
Language [ ; \_/ }

@ Select program ] [ Removeprogram@

Fixed @ ‘

o (o)
e ()

horstFX settings — User-specific view menu

Change robot

License ‘
User-spec. view

i

Fig. 4-4:

Pos. | Description

1 Selected program display - displays the selected standard program

Select program button — selection of a standard program

Remove program button — removes the selected standard program

A WN

Execution velocity toggle button — selection between Fix and Changeable

is executed

Depending on selection (4):

- Fix: Default value (not changeable)

- Changeable: Initial value (value is set when the program is loaded)

5 Speed controller with speed display (in percent) — sets the speed at which a program

execution (only definable if Changeable option (4) is selected)

6 Maximum velocity input — sets the upper limit of the speed controller for program

7 Save button — apply and save the set configuration and selection options

4.4 Robot data info point
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In the Robot data info point, information on robot system data can be seen. A connection to

horstCOSMOS can also be established to transfer data.
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4.4.1 Robot system data

The Robot system data menu displays various data collected since recording began. The total rev-
olutions of the six robot axes are displayed, as well as information on overload (step loss) in the
form of the number of step loss errors in the last 24 hours and also the times of the last three
occurrences.

4.4.2 horstCOSMOS

In the horstCOSMOS menu, a connection to horstCOSMOS can be established by logging in with
username and password and data can be transferred to horstCOSMOS.
The data that is transferred consists of various robot system data such as the data mentioned in
section 4.4.1 (see section 6.3.16), process data, programs (see below), and error logs.

horstFX T ®  amin 1751

Settings & info I Connection to horstCOSMOS: 1
Robot data |
1 f
1 |

Not connected to horstCOSMOS
Robot system data

\
Username { !

horstCOSMOS

'
'
'
1
'
1

—
'
'
'
'
1
'

|
f
i
i

| -
| Password ’V |
i
f
i
i

Send data:

Automatic data synchronization
Data can only be transferred if there is a

connection to horstCOSMOS and the logged in

@ o user has the permission to do so.
D
: In addition, automatic data synchronization can

be activated here,

‘ Back

Fig. 4-7 Robot data — horstCOSMOS menu

No. | Description

1 Login data input fields - for entering login data (username and password) to connect
to horstCOSMOS

2 Data synchronization status display — indicates whether automatic data transmission
is activated

3 (De)activate button — (de)activates automatic data transmission

4 Send data button — manually triggers data transfer if there is a connection to
horstCOSMQOS

When transferring the data, the programs saved in the default location (save folder) are also sent
to horstCOSMOS or backed up online. The file manager can be used to check whether a program
is saved online in horstCOSMOS (see section 6.2). Programs saved online on horstCOSMOS are
marked with a special icon (see Fig. 4-8). As soon as a program is changed after it has been trans-
ferred to horstCOSMOS, the changes are not automatically saved online on horstCOSMOS, unless
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automatic data transfer is activated. In order to also save the changes and thus the current status
of modified programs online on horstCOSMOS, the data must be transferred again.

horstFX T i) Admin 18:01
Load program
C Users Documents ‘Z fruitcore ) save
Quick access Name & Modification date Info / preview
save [D autosave 05/M/2022 | 5:58...
D fruitcore 05/1M/2022 | 5:54...
=
~ L Aj 05/1/2022 | 5:56...
= example_prog_Ajs |
= | example_prog_Bjs 05/1M/2022 | 5:58...
o
)¢ example_prog_Cijs 05/M/2022 | 5:58...
=< E‘ example_prog_D.js 05/1/2022 | 5:59...
‘-\ p—
b @ example_prog_E.js 05/11/2022 | 5:59...
< \
Fig. 4-8: Load program — file manager with programs saved online

No. | Description

1 Special display icon with corresponding symbol for saved programs

4.5 Tools & 3D world menu

The Tools & 3D world menu is used to select, create, and edit tools, 3D worlds, and 3D objects.

451 Tool

In the Tool menu, existing tools can be selected, loaded, and adopted in horstFX. New tools can
also be created.

4.5.1.1 Select

In the Select menu, a tool can be selected, which is then applied in horstFX for all functionalities.

User
horstFX T ) Admin 08:21
Settings & info Create
Tools & 3D world
Tool selection:
(r——
Tool [ fruitcore-Greifer K 2 ) v }
‘ 3Dobjects | [} L1 s s \
= | Values tool: Values TCP: !
|
] |
‘ 3D world 1 X= 0.0 mm X= 0.0 mm E
iy = 00mm | |Y= 0.0 mm |}
|
iz- 00mm | [z=  161.0 mm
| {
i[Rx= 450" RX = 0.0 °
I RY = 90.0 ° RY = 0.0° !
!lRz= 450" RZ=  00° |l
|
" 1
E [ScaHng: 1.00 !
|
Apply 1 : )
‘ Back

Fig. 4-9: Tool — Select menu
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No.

Description

Display of the selected tool and its TCP in the 3D world, as well as the axes of a
coordinate system to illustrate the position of the TCP and its orientation

Tool selection field — for selecting a tool

Display of all values of the selected tool and its TCP

Apply button — the selected tool is added to the robot model in the 3D world and used
in horstFX

4.5.1.2 Importing tools
The tool to be imported must be in STL (.stl) file format. Other formats are not supported.

In the file system of horstCONTROL, the file must be saved under /home/fruitcore/fruitcore/tools.

This direct

ory also contains the sample and standard tools saved in horstFX.

horstcosmos.com. If you have any further questions, please contact fruitcore robotics GmbH.

o If you want to import STL files for tools into horstFX, you can find information and help at

4.5.1.3 Create

In the Create menu, tools can be created from the imported STL files. This is a four-step process.

Step 1: name and file
horstFX T ® o 08:27
Settings & info Select
Tools & 3D world
Step 1/4 "Name and file"
el Tool name:
3D objects ’(Example_Tool @
3D world ‘ Color (optional):
#f70
(if the value is invalid, the default color #777 is used)
Load STL-file (3D model):
Load file
Loaded file: example_frultcore_greifer.stl
PLEASE NOTE: If no STL file is loaded, the tool is visualized with simple
geometric shapes and step 2 is skipped.
Back ‘ Next 5@7
Fig. 4-10:  Tool — Create menu (step 1)
No. | Description
1 Display of the tool in the 3D world
2 Display of the origin of the tool (red sphere) to which translations and rotations of the
tool refer
3 Tool name input field — for entering the name for the tool to be created
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No. | Description

4 Color input field — optional input of a color value (hexadecimal)

5 Color display — if the color value is valid, the corresponding color will be displayed,
otherwise the default color #777 (gray tone) will be used

6 Load file button — for selecting an STL file

7 Next step button — for continuing to the next step

To create a new tool, it is not absolutely necessary to import and load an STL file. If no STL file
is loaded in this step, the tool is visualized with simple geometric shapes and step 2 is skipped.

Step 2: customize tool

horstFX T1 @ K 08:32
Settings & info n Select
Tools & 3D world
— Step 2/4 "Adjust tool”
Tool R | R |
o0 | Offset: 11 Orient. (x-y™-z"): i Scaling:
. ' i !
. 1 - 00 i1 _ s
‘ 3D objects X= 0.0 mm: ' ‘RX = 90.0 ; 1.0 5
I i
‘ 3D world Y= ) mm!: RY= ) E
i I
- )mm}i |RZ= _900° 1
I

Previous e *
ext s
‘.. Back step @

Fig. 4-17:  Tool — Create menu (step 2)

No. | Description

1 Display of the tool in the 3D world

2 Display of the axes of the coordinate system according to which translations and
rotations are oriented

Offset input fields — for entering the X, Y, and Z values (translation)

Orientation input fields — for entering the RX, RY, and RZ values (rotation)

Scaling input field — for entering the scaling value

Previous step button — for going back to the previous step

N o |lol b~

Next step button — for continuing to the next step

Each change to one of the values in the input fields triggers an update of the tool, so that the
tool in the 3D world always displays the currently defined values.
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Step 3: customize TCP
horstFX T @ i 08:36

Step 3/4 "Adjust TCP"

Settings & info
Tools & 3D world

Tool

‘ 3D objects

‘ 3D world

HESEEn

PLEASE NOTE: The transformations in this step refer to the TCP coordinate
system.

%)Previous *
Next stej
step @

‘ Back

Fig. 4-12:  Tool — Create menu (step 3)

No. | Description

1 Display of the tool in the 3D world

2 Display of the axes of a coordinate system for better determination of the position of
the TCP and its orientation

3 Display of the axes of the coordinate system according to which translations and
rotations are oriented

Offset input fields — for entering the X, Y, and Z values (translation)

Orientation input fields — for entering the RX, RY, and RZ values (rotation)

Previous step button — for going back to the previous step

~N|lo | ol b~

Next step button — for continuing to the next step

Each change to one of the values in the input fields triggers an update of the TCP, so that the
TCP in the 3D world always represents the currently defined values.
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Step 4: overview

horstFX T1 @ admin 08:39
Settings & info . Select
Tools & 3D world —-—
= Step 4/4 "Overview"
T — !
i
1 ' Tool name: Example_Tool v
- I
3D objects | 1 ! Values tool: i
: = | Offset: Orient. (x-y™-z"): Scaling: i
( » r ’ 1
3D world | - = 00mm| [RX=  90.0° [ 10
L ) i Y= 0.0 mm RY = 0.0 * :
— iz- 00mm| |Rz=  900° @
i
! Values TCP: H
\ Offset: Orient. (x-y’-z"): f
[x = 0.0 mm| [RX= 0.0° | !
i I
Y= 0.0 mm RY = 0.0°
'
— i Hz- 161.0 mm| |RZ= 0.0° !
) - - = . = Save : I Reset :
. N i} - e < : ), - - Previous
Back | < T g e

Fig. 4-53:  Tool — Create menu (step 4)

No. | Description
1 Display of the tool and the TCP in the 3D world
2 Display of all (entered) values from the previous steps
3 Save button — for saving the tool
4 Reset button — resets the creation process
5 Previous step button — for going back to the previous step

4.5.2 3D objects

In the 3D objects menu, new 3D objects can be created, which in turn can be used in 3D worlds
(see section 4.5.3).

ATTENTION!

A horstFX does not automatically consider these 3D objects when limiting the movements of the
robot. To avoid collisions, real objects/obstacles located in the workspace must be taken into
account during program creation.

4.5.2.1 Importing 3D objects
The 3D object to be imported must be in STL (.stl) file format. Other formats are not supported.

In the file system of horstCONTROL, the file must be saved under /home/fruitcore/fruitcore/ob-
jects. This directory also contains the sample and standard 3D objects saved in horstFX.

If you want to import STL files for 3D objects into horstFX, you can find information and help at
horstcosmos.com. If you have any further questions, please contact fruitcore robotics GmbH.
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4.5.2.2 Create

In the Create menu, 3D objects can be created from the imported STL files. This is a three-step
process.

Step 1: name and file

horstFX T @ Admin 08:44

Settings & info

Tools & 3D world

Step 1/3 "Name and file"

Tool
‘ o0 3D object name:

{ Example-3D-Object @

Color (optional):

emOnl ©

(if the value is invalid, the default color #777 is used)

——

3D objects

‘ 3D world

e e

Load STL-file (3D model):
‘ Load file

| Loaded file: default_mrbTstl

‘ Back Next st
6

Fig. 4-64. 3D objects — Create menu (step 7)

No. | Description

1 Display of the 3D object in the 3D world including the robot model

2 3D object name input field — name for the 3D object to be created

3 Color input field — optional input of a color value (hexadecimal)

4 Color display — if the color value is valid, the corresponding color will be displayed,
otherwise the default color #777 (gray tone) will be used

5 Load file button - for selecting an STL file

6 Next step button — for continuing to the next step
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Step 2: customize 3D object

horstFX T ®  Admin 08:47

Settings & Info

Tools & 3D world

Step 2/3 "Adjust 3D object"

__________________________________
ol ‘ i Orient. (x-y'-z"): Scaling:
"

=0

3D objects 650.0 mmi: RX =
L
i

|
3Dworld | -1000.0 mmiji| | RY =

Back

Previous
Next sten
step

Fig. 4-75. 3D objects — Create menu (step 2)

No. | Description

1 Display of the 3D object in the 3D world

2 Display of the origin of the 3D object (red sphere) to which translations and rotations
of the 3D object refer

3 Display of the axes of the coordinate system according to which translations and
rotations are oriented

Offset input fields — for entering the X, Y, and Z values (translation)

Orientation input fields — for entering the RX, RY, and RZ values (rotation)

Scaling input field — for entering the scaling value

Previous step button — for going back to the previous step

(ool I N @) N BN 2 T BN

Next step button — for continuing to the next step

Each change to one of the values in the input fields triggers an update of the 3D object, so that
the 3D object in the 3D world always represents the currently defined values.
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Step 3: overview

User
horstFX T ") Admin 08:49
Settings & info -
Tools & 3D world e
= Step 3/3 "Overview"
‘ Tool e o
1 i 3D object name: Example-3D-Object 2
e — i
3D objects ! E Offset: Orient. (x-y’-z"): Scaling: E
X = 650.0 mm| [RX= 1.0 |
» ' —
| 3Dworld “ly= -1000.0 mm| [Ry= '
I
. ilz= omm| |Rz= 2700 ;
— e i
’ Save ( : ) Reset ( 4
Previous
‘ Back step

Fig. 4-86. 3D objects — Create menu (step 3)

No. | Description

1 Display of the 3D object in the 3D world

Display of all (entered) values from the previous steps

Save button — for saving the 3D object

Reset button — resets the creation process

a|l W N

Previous step button — for going back to the previous step
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4.5.3 3D world

In the 3D world menu, an existing 3D world can be adopted, edited, or deleted or a new 3D world
can be created. horstFX has the 3D world EMPTY_WORLD by default. No 3D objects are added to
this world, and it cannot be modified or deleted.

In any other 3D world, existing 3D objects can be added, edited, or removed. This allows process
sequences to be prebuilt in the 3D world and, if necessary, programming to be carried out without
robots in the simulation.

4.5.3.1 Apply/create

In the Apply/create menu, an existing 3D world can be selected, and applied and displayed in
horstFX. New 3D worlds can also be created here.

horstFX T & e 08:53

Settings & info Edit Delete

Tools & 3D world

3D world: [ EMPTY_WORLD ( 2 ) '}

- ( : )

New 3D world's name:

[E\l-_-\ name. @
| Create&applg )

Tool

3D objects

(r—
3D world

(CLLTT 1]

Back

Fig. 4-17: 3D world — Apply/create menu

No. | Description

1 Display of the currently selected 3D world including the robot model and all added 3D
objects

3D world selection field — for selecting an existing 3D world

Apply button — applies the selected 3D world

Name input field — name of the new 3D world to be created

gl W|N

Create & apply button — a new 3D world with name is created and directly applied
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4.5.3.2 Edit

In the Edit menu, 3D objects of a selected 3D world can be added, edited, and removed.

Adding 3D objects

In the Add submenu, 3D objects can be added to the 3D world and their position, orientation, and
size can be defined. When a 3D object is selected, it is displayed directly in the 3D world.

horstFX T1 B o 08:58
Settings & info . Apply/Create Delete
Tools & 3D world - — -
= 3D world: (Example environment 'W
— \ )
‘ Tool <
Add ‘ Edit ‘ ‘ Remove ‘
‘ 3D objects i =
%, Object selection:
3D world
-_— { Beispiel-Tisch (623 KB) @
— ";"""""""‘.:"T'"""f""'- B
~ ' Offset: 11 Orient. (x-y"-z"): ! Scaling:
: " f
( = 8000 mm::(RX: 00° | [ 1.0 @
{ '
- i '
' {v: -500.0 mm |} [Rv= 00° i
i o |
'

PLEASE NOTE: Adding 3D objects larger than

40 MB in total may cause performance
problems in horstFX.

‘ Back

Fig. 4-98: 3D world — Edit — Add 3D objects menu

No. | Description

1 Display of the 3D world including the robot model and all added 3D objects

2 Display of the origin of the 3D object (red sphere) to which translations and rotations
of the 3D object refer

3 Display of the axes of the coordinate system according to which translations and
rotations are oriented

4 Select object selection field — selection of a 3D object (from all default and
additionally imported 3D objects)

Offset input fields — for entering the X, Y, and Z values (translation)

Orientation input fields — for entering the RX, RY, and RZ values (rotation)

Scaling input field — for entering the scaling value

| | O | o,

Add object button - loads selected 3D object into the 3D world

Each change to one of the values in the input fields triggers an update of the 3D object, so that
the 3D object in the 3D world always represents the currently defined values.

Editing 3D objects
In the Edit submenu, the position, orientation, and size of 3D objects that have already been added
can be defined. When a 3D object is selected, the selection is displayed in the 3D world in the form
of an orange grid model.
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horstFX T " Adoith 09:07
Settings & info = Apply/Create Delete
Tools & 3D world | B 5
N 5 3D world: [ Example environment v }
o
‘ Tool ‘ .
— ) | ‘ Add ‘ Edit ‘ Remove ‘
‘ 3D objects ‘ ! -7 S
= B Object selection:
3D world
| e [ Beispiel-Tisch_(3) w v }
< Offset ! Orient. (x-y*-z"): 1 Scaling:
i by
[x= 200.0 mrr:l: [RX: 0.0 :J [ 1.0( 7
| |
[Y = 600.0 mn':}: (Rv = 0.0 :1
' '
i i
[z= 0.0 mn‘:l: (Rz= 5.0 J
1R .

‘ Appl' anges ‘

‘ Back ‘

Fig. 4-109: 3D world — Edit — Edlit 3D objects menu

No. | Description

1 Display of the 3D world including the robot model and all added 3D objects (selected
3D object as orange grid model)

2 Display of the origin of the 3D object (red sphere) to which translations and rotations
of the 3D object refer

3 Display of the axes of the coordinate system according to which translations and
rotations are oriented

Select object selection field — selection of a 3D object that has already been added

Offset input fields — for entering the X, Y, and Z values (translation)

Orientation input fields — for entering the RX, RY, and RZ values (rotation)

Scaling input field — for entering the scaling value

(|| | b

Apply changes button — applies changes to the selected 3D object

Each change to one of the values in the input fields triggers an update of the 3D object, so that
the 3D object in the 3D world always represents the currently defined values.
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Removing 3D objects

In the Remove submenu, 3D objects that have already been added can be removed. When a 3D
object is selected, the selection is displayed in the 3D world in the form of an orange grid model.

iz= 0.0 mm| |Rz= 00° @
b el .
Remove object( : )

horstFX T @  Admin 0:09
Settings & info Apply/Create ‘ Delete
Tools & 3D world —
3D world: [ Example environment v ]
‘ Tool
S~ : .
Add ‘ ‘ Edit J { Remove |
3D objects \
Object selection:
3D world S 2
Beispiel-Tisch v
| Offset: Orient. (x-y’-z"): Scaling: E
N \ \
"[X= 14000 mm| [RX= 00° [ 10 |
' AR |
Y= -300.0 mm RY = 0.0° |
i
I
i

‘ Back

Fig. 4-20: 3D world — Edit — Remove 3D objects menu

No. | Description

1 Display of the 3D world including the robot model and all added 3D objects (selected
3D object as orange grid model)

2 Select object selection field — selection of a 3D object that has already been added

3 Offset, orientation, and scaling display — displays the defined values of the selected
3D object

4 Remove object button — removes the selected 3D object
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4.5.3.3 Delete

In the Delete menu, 3D worlds can be deleted.
horstFX T1 ) X{,min 09:35

Apply/Create Edit ‘

3D world: Example environment ( : ) v
Deletq : )

Settings & info

Tools & 3D world

Tool ‘
3D objects ‘

3D world

2 I 1 B2

Back ‘

Fig. 4-21: 3D world — Delete menu

No. | Description

1 Display of the currently selected 3D world including the robot model and all added 3D
objects

2 3D world selection field — for selecting an existing 3D world

3 Delete button — deletes the selected 3D world

4.6 Configuration of inputs/outputs menu
In the Configuration of inputs/outputs menu, all the settings for the 1/0 maps and the different
inputs and outputs can be set and configured.

The robot system is equipped with two I/0 maps (MA/Nand 7o0)) as standard. Further I/0 maps
can be connected to horstCONTROL, thus extending the number of inputs and outputs.

Some configuration options are permanently defined in the I/0 maps, which results in the
corresponding configuration items in sections 4.6.2, 4.6.3, and 4.6.4 being disabled, as these
cannot be changed.

More detailed information on some configuration options can be found in the corresponding
assembly instructions.

4.6.1 1/0 naming

In the I/0 naming menu, aliases can be assigned for inputs and outputs as well as for the I/0 maps
themselves. These aliases are used to assign connected appliances/machines to the robot system
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and to improve readability at all locations in horstFX where inputs and outputs are used or dis-

played.
~ User .
horstFX T @ admin 09:45
Settings & info r pr——————
Configuration 1/0 Card 10
1/0 naming Type Input/Output Alias @ @
— @In MAIN INPUT_ i@ ( ) pply Remove ]
‘ Inputs/outputs :
‘: Special 10s ) ID (card)  Alias (card) ID (10) Alias (10) Complete name
MAIN INPUT_4 Tool 7 Tool 7
‘ Safety 10s ToOoL ToOL SPECIAL_IO_3 INPUT_1 TOOL_INPUT_1
i ToOL ToOL SPECIAL_IO_4 INPUT_2 TOOL_INPUT_2

O,

‘ Back

Fig. 4-22:  Configuration of inputs/outputs — I/0 naming menu

No. | Description

1 Type selection field — for selecting the I/0 type
The following types can be selected:

On — inputs

Off - outputs

Other — other inputs/outputs (e.g. safety 1/0)

Input/output selection field — for selecting a specific input/output

Alias input field — for entering an alias

Apply button — applies the alias entered for the selected input/output

Remove button — removes the alias of the selected input/output

Inputs/outputs display — list of all inputs/outputs for which an alias is assigned

N ool b~ WOIN

Card button — for switching to the map naming view
An alias for a map is assigned in the same way as an alias for inputs/outputs, as
described here.
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4.6.2 Generall/0

In the General I/0 menu, inputs and outputs can be configured using various setting options.

B (D @ -
horstFX @ @ @ @  Admin 09:47

Function allocation Configurable
Settings & info

Configuration 1/0 INPUT_1 Unassigned

1/0 naming INPUT_2 Unassigned

Inputs/outputs
INPUT_3 Unassigned

Special 10s
Tool_7 Unassigned

Safety 10s

Machine_4 Unassigned Highside

OUTPUT_2 Unassigned Highside

OUTPUT_3 Unassigned Highsic

OUTPUT_4 Unassigned Highsid

Back

Fig. 4-23:  Configuration of inputs/outputs — General I/0 menu

4

o. | Description

1 Function allocation selection field — for selecting a function that will be assigned to
the corresponding input/output

2 Low-pass filter input field — low-pass filter value in ms

3 Mode toggle button — for selecting Push Full or Highside switching mode

4 Save button — saves the changes made to the configurations

4.6.3 Special I/0

In the Special I/0 menu, the special I/Os can be defined as digital inputs or outputs.

BB AR fo~ ser
horstFX OO/ @ K
Card Special In-/Output Type Modus
Settings & info s~ TR SRSy

Configuration 1/0 OUTPUT_1 Digital output

1/0 naming o
OUTPUT_2 Digital output

,,,,,,,,,,,,,,,,,,

Inputs/outputs
INPUT_1 Digital input

Special 10s
INPUT_2 Digital inp

Ll

e e

Fig. 4-24:  Configuration of inputs/outputs — Special I/O menu
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Description

Type selection field — for selecting between Digital input and Digital output

N

Mode toggle button - selects Push Pull or Highside switching mode

w

Save button — saves the changes made to the configurations

4.6.4 Safetyl/O

In the Safety I/0 menu, the safety /0 can be configured using various setting options.

(o Y ser
horstFX @@ ® @ a5 117

Settings & info

10 configuration Inputs Name on mainboard |

General 10s
Special 10s

Safety 10s

il

Checksum: 2fc38b10 Timestamp: 04/28/2022 8:02:57 AM

SAFETY_INPUT_1 EIA/B

SAFETY_INPUT_2 SSIA/B

Name on mainboard |

SAFETY_OUTPUT_1 SO1A/B

Readback

. Yes Channel A: E Channel B:
inverted: é 2

Performance

horstFX

(7] .
Export 1 O Save m

Fig. 4-25:  Configuration of inputs/outputs — Safety /0 menu
No. | Description
1 Function allocation selection field — for selecting a function that is assigned to the
corresponding safety 1/0
2 Internal OSSD toggle button — for selecting whether an internal OSSD is used
3 Low-pass filter input field — low-pass filter value in ms
4 Readback channel toggle button — for selecting whether to activate the readback
channel
5 Invert readback channel toggle button — for selecting whether to invert the activated
readback channel
6 Channel A/B selection fields — for selecting two inputs for an activated readback
channel, which are assigned to channel A and channel B
7 Robot model ‘fast’ display — shows whether the connected robot is of type 'fast' and
whether a robot model of type 'fast' is used in horstFX or not
8 TCP offset input — to monitor the TCP speed, the offsets for X, Y and Z for up to three
tools can be specified here
9 From tool button — for selection of a tool from which the offset values for X, Y and Z
are taken over
10 | Export button — for export of the configuration into a new file
11 Save button — saves the changes made to the configurations
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4.7 Log console info point

The Log console info point displays the internally logged program outputs (logs) of horstFX. Nor-
mally, these are only relevant for service cases.

4.8 Service/remote access menu

In the Service/remote access menu, remote access can be enabled for a service employee of
fruitcore robotics GmbH. An Internet connection is required for this.

4.9 External interface menu
In the External interface menu, the available interfaces can be activated and configured.

For more information on how to use the external interfaces, see horstcosmos.com. If you have
any further questions, please contact the service department of fruitcore robotics GmbH.

49.1 XML-RPC

In the XML-RPC menu, the interface can be activated, and the user credentials can be accepted
(see also section 8).

4.9.2 Profinet and Modbus

In the Profinet and Modbus menus, the interfaces can be activated respectively. In the Profinet

menu, software error can also be activated, whereby horstFX reacts to communication errors via
Profinet.

In addition, the addressing of the inputs and outputs can be defined in both menus.
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5

Free travel

Pressing the Free travel button in the main menu selects the Free travel menu.

The robot can travel freely through:

— movement of the individual robot axes

— rotation around the axes of the base coordinate system

— linear movement in the direction of the axes of the base coordinate system

— rotation around the axes of the TCP coordinate system (tool coordinate system)

— linear movement in the direction of the axes of the TCP coordinate system (tool coordinate
system)

Switching to a different operating mode causes the robot to stop. A warning message appears
on the display. The message must be confirmed in order to proceed. The enabling switch must
be released during this time.

The robot can only be moved manually in two-handed operation. To move the robot, the enabling
switch must always be kept pressed in the center position in operating modes T1 and T2. The
desired direction of travel must also be kept pressed on the display. As soon as one of the two
conditions is no longer fulfilled, the robot immediately brakes until it comes to a standstill.

In Simulation mode, only the movements of the robot model are displayed in the 3D world.

In Real mode, the robot performs the movements, and the movements of the robot model are dis-
played in the 3D world.

Free navigation

< s I
Joint 1 Jaint 2

— S
0.00° 16.26°

Fig. 5-1: Display when approaching the permissible constraint of an axis
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If a value of a robot axis reaches the limit of the permissible axis constraint of the respective robot
axis during a movement, then the movement of the robot stops. As soon as a value of a robot axis
approaches the limit of the permissible axis constraint, the robot model display on the display
changes to a wireframe model (1). A flashing red sphere (2) and a warning symbol (3) indicate
which axis has reached the end of its permissible axis constraint or is approaching its limit.

Movements of the individual robot axes

Pressing the Axes button (2) in the Free travel menu selects the Free travel — Robot axes menu.
horstFX ) 0()Y O @0®Ff @ Hw

navigate freely

Outputs

Free navigation [ Manual navigation \ Move to certain pose

fruitcore-Grej

CLf-T-11-]

Fig. 5-2: Free travel — Robot axes menu

For the movement of individual axes of the robot, these can be selected on the display:
— by tapping the axis marking (3) on the robot model
or
— by selecting the button (4) in the axis overview
The selected robot axis is highlighted on the display (here axis 3).

When the + or — buttons are pressed (5), the robot moves the selected axis. The arrow of the axis
marking (3) indicates the + direction.

In the menu bar (1), you can set how far the robot travels when the + or — button is pressed. Move
in Jogging mode (stepwise in degrees) or continuously in Free mode.

Another tool can be selected using the tool change selection field (6). All available tools in horstFX
can be selected here. Tool selection uses the same process described in section 4.5.1.1.

5.2 Movements in the coordinate systems

40

There are two coordinate systems:
— the base coordinate system, which does not change its orientation and remains fixed in space.

— the TCP coordinate system refers exclusively to the loaded and displayed tool or to the robot
flange if no tool has been selected. It changes its orientation depending on the particular pose
of the robot.
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For a movement in the respective coordinate system, this is selected in the Free travel menu.
For movements in a coordinate system, all robot axes move simultaneously.

In the menu bar (Fig. 5-3) (1) you can set how far the robot will move when you hold down the + or
— button. Move in Jogging mode (step by step in millimeters) or continuously in Free mode.

To illustrate the directions of movement, the selected coordinate system is always shown on the
robot model with the corresponding axis colors (Fig. 5-3) (2). Here, the origin of the represented
coordinate system is in the TCP of the robot model.

5.2.1 Movements in the base coordinate system

Pressing the X-Y-Z button (3) in the Free travel menu selects the Free travel — X-Y-Z menu. By
pressing the Base button (4), the base coordinate system is selected and displayed in the robot
model (2).

Linear movements (translation) and rotational movements in the base coordinate system can be
executed here.

P

horSt Fx 02mm 20 mm q—mﬂ;\é%my :U"} ‘ 7“ { 7: ‘»@‘ f:lrmiﬂ 17:43
(1

Free navigation ‘ Outputs ‘ Manual navigation ’ Move to certain pose H Modbus ’

Translation

@
@
(g 2 Q’ “op

fruitcore-Greifer

[l =T

Fig. 5-3: Free travel — X-Y-Z — Base menu
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Linear movements in the base coordinate system

For the linear movement (translation) of xvz | wes | | e |
the robot along the individual coordinate Trabstatian
axes, these can be selected on the display

by: ag=

— tapping the coordinate axis on the ro- “@m

bot model (1)

mom go® Yop

or

— selecting the coordinate axis in the
axis overview (2)

The respective coordinate axis selected is
displayed in enlarged form on the robot =" -
model and the symbols + and — (1) appear s

for the corresponding assignment to the + Fig. 5-4: Example — selecting transiation on axis
and — buttons, which are highlighted in Z in the base coordinate system

color on the display.

By pressing the + or — buttons, the robot moves in linear fashion from the TCP in the desired direc-
tion.

0 Tapping the axis in the robot model again switches the robot to the rotational movement.

Rotational movements in the base coordinate system

For the rotation of the robot around
individual coordinate axes, these can be
selected on the display by:

— tapping the coordinate axis on the ro- .@‘3

bot model (1)
N 0 .@/e - |
- selecting the coordinate axis in the am ImD @Q@

axis overview (2)

Rotation Translation

The respective coordinate axis selected is
displayed in enlarged form on the robot
model and a rotation symbol with an arrow
indicating the + direction appears. The +

and — buttons are highlighted in color on £y 5.5: Example - selecting rotation around
the display. axis Z in the base coordinate system

By pressing the + or — buttons, the robot rotates in the TCP around the selected axis in the desired
direction.

0 Tapping the axis in the robot model again switches the robot to linear motion.

5.2.2 Movements in the TCP coordinate system

Pressing the X-Y-Z button (1) in the Free travel menu selects the Free travel — X-Y-Z menu.
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By pressing the TCP button (2), the TCP coordinate system is selected and displayed in the robot
model.

Linear movements (translation) and rotational movements in the TCP coordinate system can be
executed here.

~ User 4
L) Admin 11:59

horstFX O ®

navigate freety

f
Outputs ‘ Manual navigation Move to certain pose H Modbus ‘
reerarara O

Rotation Translation

Free navigation

L)
am ()
N mom @Q@ @0@

NRSEEE

Fig. 5-6: Free travel — X-Y-Z — TCP menu
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Linear movements in the TCP coordinate system

For the linear movement (translation) of

the robot along the individual coordinate

axes, these can be selected on the display

by:

— tapping the coordinate axis on the ro-
bot model (1)

or

— selecting the coordinate axis in the
axis overview (2)

The respective coordinate axis selected is . :
displayed in enlarged form on the robot
model and the symbols +and — (1)
appear for the corresponding assignment
to the + and - buttons, which are
highlighted in color on the display.

Fig. 5-7: Example - selecting translation around
axis Y'in the TCP coordinate systern

By pressing the + or — buttons, the robot moves in linear fashion from the TCP in the desired direc-
tion.

0 Tapping the axis in the robot model again switches the robot to the rotational movement.

Rotational movements in the TCP coordinate system

For the rotation of the robot around
individual coordinate axes, these can be
selected on the display by:

— tapping the coordinate axis on the ro-
bot model (1)

or
— selecting the coordinate axis in the

axis overview (2) v
The respective coordinate axis selectedis ‘ -

displayed in enlarged form on the robot

model and a rotation symbol appears with ;/,//,—
an arrow indicating the + direction
appears. The + and — buttons are
highlighted in color on the display.

Fig. 5-8:  Example — selecting rotation around
axis Y'in the TCP coordinate systern

By pressing the + or — buttons, the robot rotates in the TCP around the selected axis in the desired
direction.

0 Tapping the axis in the robot model again switches the robot to linear motion.

5.3 Free travel - Outputs

Pressing the Outputs button in the Free travel menu selects the Free travel (outputs) menu.
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Here you can both view the current status of all inputs and outputs and change the status of the
outputs. The status of the inputs is signaled by OFF or ON. Each output can be toggled directly via
the corresponding toggle button 0/1. For example, grippers can be opened or closed manually.

horst FX ®OO @ N 12:09
Free navigation (outputs) ‘ Outputs ‘ Manual navigation H Move to certain pose ‘ Modbus ‘
3 MAIN B outputs WYTAIN 3w

0 1

0 0 1

8] 0 1

0 o

2 . 4 58

/-
/ 0 0|1
/ 0 o [
i

0 0 1

& 0 o1

T L7 - 0 0 0|1

Fig. 5-9: Free travel (outouts) menu

No. | Description

1 Inputs selection field — for selecting the I/0 map whose inputs will be displayed

2 Inputs status display — displays the current statuses of the inputs

3 Outputs selection field — for selecting the I/0 map whose outputs will be displayed

4 Outputs display/toggle buttons — displays the current statuses of the outputs and the

possibility to switch the outputs

5.4 Free travel - Move to specific pose
Pressing the Move to specific pose button in the Free travel menu selects the Free travel (move to
specific pose) menu.

In this menu, the robot can be moved to a specific pose by either specifying the coordinates and/or
orientation, or by specifying the axis values.

The pose, which is calculated using the entered values, is visualized by the wireframe model in
the 3D world (see Fig. 5-12). If no wireframe is visible, the pose is not possible. Each change of
one of the values in the input fields triggers an update of the wireframe model in the 3D world.
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In the Free travel (move to specific pose) — X-Y-Z menu (1), the coordinates and orientation always
refer to the TCP in the global coordinate system. The orientation in the form of Euler angle values
also refers to the axes of the global coordinate system.

& 2 A User
horstFX @ @@ @  Admin 12:10
Free navigation (move to certain pose) \ Outputs ‘ Manual navigation { Move to certain pose H Modbus
+ fruitcore-Greifer v 1 X-Y-Z Axes
f .'.' """""""" 1 S ——— 1
= e 1 f
I ki 4
1 = 17951 |l x= noses m
e 2 B L
! | I8
—— @ T rRy= 3674 |8l Y= -000 mm ;
i i
- o= : F i
. A rz= 7965 [l 7= 90273 mm:
o / R — ] S — |
/- [ Align by axis (global coordinate system) b
/ i
i i
I i
» i i
i i
i
i i
S — iR errrrrrrrrrreer i
& A F ] ] T Start

Fig. 5-10:  Free travel (move to specific pose) — X-Y-Z menu

No. | Description

1 X-Y-Z button — displays the input fields for coordinates and orientation

2 Orientation input fields — for entering RX, RY, and RZ values to determine the
orientation

3 Coordinates input fields — for entering the X, Y, and Z coordinates

4 Align by axis buttons — for selecting the orientation in positive or negative direction of
one of the global coordinate system axes
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In the Free travel (move to specific pose) — Axes menu (1), the pose is determined on the basis of
the six axis values.

horstFX @ @ @ @ e 12:12

Free navigation (move to certain pose)

Max: 177.0

Min:-13.0
K Max:850

Min: -59.0
H Max:540

nobaan

..........................

Fig. 5-711:  Free travel (move to specific pose) — Axes menu

No. | Description

1 Axes button — displays the input fields for the axis values

2 Axis values input fields — for entering the axis values A1, A2, A3, A4, A5, and A6

3 Axis constraints display — displays the currently valid/set axis constraints for the
respective axis
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After entering the values, the pose can be moved to if it is a valid pose. If not, a corresponding
message appears on the display as soon as an attempt is made to move to the pose. Likewise, a
corresponding note appears as soon as the pose is reached, and the movement is completed.

A calculated path to the entered pose can be discarded by tapping the Stop button (2), for example,
to adjust values and thus also adjust the pose.

horstFX ® @ @ @ Ao 12:24

l Manual navigation | Move to certain pose
fruitcore-Greifer v

Free navigation (move to certain pose) Outputs

[T

Move to pose

Fig. 5-12:  Free travel (move to specific pose) — X-Y-Z (move to pose) menu

No. | Description

1 Start button — path to the target pose is calculated and visualized by orange spheres
and the Move button (3) is also activated

2 Stop button — the current path to the target pose is discarded and the Move button
(3) is also deactivated

3 Move button — by tapping and holding this button, the robot moves along the
calculated path
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5.5 Free travel - Register

7 oo

Pressing the Register button (1) in the Free travel menu selects the Free travel — Register menu.

The entries listed here show only a certain selection of the most important registers that can be
addressed via Profinet and Modbus.

The entries are only displayed in this menu and cannot be changed.

horstFX ®@e 6 @ e 12:25
Free navigation (modbus) ‘ Outputs ]f Manual navigation w Move to certain pose H Modhus( 1 ]

Please note:

The entries listed here show only a certain
selection.

For more information, refer to the Modbus
documentation.

Fig. 5-13:  Free travel (register) menu

InOutBits

1: Output 1
2: Output 2
3: Output 3
&: Output 4
5: Output 5
6: Output 6
7: Output 7
8: Output 8
9: Output 9
10: Output 10
10: Output 11

12: OQutput 12

13: Output 13
14: Output 14
15: Tool Output 1
16: Tool Output 2

1 Input 1

2: Input 2
3:Input 3
4 Input 4
5:Input 5
6: Input 6
7: Input 7
B:Input 8
9: Input 9
10: Input 10
10: Input 11
12: Input 12
13: Input 13
14: Input 14
15: Input 15
16: Input 16
17: Input 17
18: Input 18

InOutRegister InRegister

1: nextloints 1 1: Joint 1 26
2: nextJoints 2 2: Joint 2
3: nextJoints 3 3:Joint 3
&: nextloints 4 4: Joint 4
5: nextloints 5 5: Joint 5
6: nextJoints 6 6: Joint 6
7: nextPose X 7:X

8: nextPose Y a8y

9: nextPose Z 9:Z

10: nextPose RX

11 nextPose RY

12: nextPose RZ

For a complete overview of the register assignment and further information on the use of
registers via Profinet or Modbus, please see horstcosmos.com. If you have any further
questions, please contact the service department of fruitcore robotics GmbH.
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6 Programs

The following section explains how to create programs for the automation of the robot’'s movements.

The robot is programmed in Teaching mode.

WARNING!
Change of the danger zone due to add-on parts and workpieces

» Note that the range of the robot and thus the danger zone change with add-on parts and
workpieces.

Before programming the robot, installation must be carried out during initialization (see section
2).

Depending on whether Real or Simulation mode is selected, during programming the
movements are executed by the robot or only by the robot model in the 3D world.

The robot can only be moved manually in two-handed operation. To move the robot, the enabling
switch must always be kept pressed in the center position in operating modes T1 and T2. The
desired direction of travel must also be kept pressed on the display. As soon as one of the two
conditions is no longer fulfilled, the robot will brake until it comes to a standstill.

Switching to a different operating mode causes the robot to stop. A warning message appears
on the display. The message must be confirmed in order to proceed. The enabling switch must
be released during this time.

e @ © Pp

In Simulation mode, only the movements of the robot model are displayed in the 3D world.

In Real mode, the robot performs the movements, and the movements of the robot model are dis-
played in the 3D world.

6.1 New program

When the New program button in the main menu is pressed, the pop-up window for creating a new
program appears.

Tapping in the input field (1) opens the on- {a) ) Create program
screen keyboard for text input. The program

name can be entered. [[Enter program ome here.. @
Clicking the OK button (2) creates a new

program and the programming view appears ‘ ‘ EEI ‘ ‘
on the d|Sp|ay (See SeCtion 63) Graphical Palletize Textual

1]

Fig. 6-7: Create program
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If the option Graphic is selected when creating a new
program, only the action Start/configuration (1) is
visible in the program tree, together with a
placeholder (2) indicating that new actions can be
added at this point.

If the Textual option is selected, the programming
view will be adapted to the textual programming. The
main difference here is that the program tree is
replaced by a text editor with additional programming
elements (see section 6.5).

6.2 Load program

fruitcore
robotics

o

oo

O

example_prog

Start/Configuration
Weight: 4.5 kg

+ ! Add command

@

~ - -

New graphic program

Fig. 6-2:

Pressing the Load program button in the main menu displays the file manager.

horstFX

User

U »:dmin

=

08:32

Load program

/

T 3 Y
) ) save

/

Users ) Documents ) fruitcore

: °
Quick access | Name &

Modification date

Info / preview

‘ [} autosave
=7 fruitcore

{: example_prog_A.js

bE
@/‘ = example_prog_B.js

= | example_prog_Cjs

@ save

= | example_prog_Djs

= example_prog_Ejs

©,

L VAVANARAY.

05/18/2022 | B:32...
05/18/2022 | 8:10 ...
05/11/2022 | 5:56...
05/1/2022 | 5:58...
05/11/2022 | 5:58...
05/11/2022 | 5:59...

05/11/2022 | 5:59...

(s)

textual

( 7 )Cremefulder | }

FiLrErfuu is ]

e

[

Fig. 6-3:  Load program — file manager

N LT X S

The individual directories (1) in the path bar can be used for navigation by tapping on them. The
content of a directory is listed in the middle window (5). If a folder entry (3) is tapped, its contents
are listed immediately. After tapping on a program entry (4), a preview (6) of the corresponding

program appears.

Tapping and briefly holding an entry (3+4) opens an editing menu. This editing menu enables the
selected program/folder to be copied, deleted, or renamed.
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The entries can be sorted alphabetically or chronologically (2). In addition, the .js button (7) can be
used to filter for all programs with the js file type. The Create folder button (7) can be used to create
a new folder in the currently selected directory.

If a program entry (4) is selected, the Load button (10) is activated. After tapping this button, the
program view is changed, and the selected program is loaded and displayed in the program tree. If
the selected program entry is a graphical program, the "Load as textual program" check box (9) is
additionally displayed. If this option is activated, the program is loaded as a textual program (see
Section 6.5).

6.3 Create/edit program

Creating a new program, loading a saved program, or editing a loaded program makes the pro-
gramming view appear.

When creating/editing a program, the program flow is determined by the use of the predefined
actions.

horstFX &~ O——F > 10

default_name Q‘Q

=

@‘ é Start/Configuration J
T Add command

User
Admin 11:42

T )
OENORW,

Fig. 6-4: Programming view

No. | Description

1 Program tree display — displays the program with all its actions/program blocks

2 Program name of the current program

3 f(x) & var (functions/variables) button - lists existing functions/variables and the
possibility to create new functions/variables

4 Export button — via a file manager that opens, the program can be exported as a ZIP
file together with all its existing configurations

5 Save button — the program can be saved via a pop-up window that opens

(An automatic save function also saves the program every 2 minutes in an autosave
file)

6 P (Execute) button — the Program Execution section appears on the screen (see 6.4
section)
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No. | Description

7 Speed controller — sets the speed at which a program is executed

38 Operating mode display — displays the currently selected operating mode

T1 — Teaching mode — manual operation at reduced speed

T2 — Teaching mode — manual operation at high speed

A — automatic mode

4 — displays warning and error message

The symbol flashes red for unacknowledged messages: emergency stop, safety stop,
and system error.

9 Main menu button - for returning to the main menu

10 | Display of the current (logged-in) user role

11 Robot model view — displays the current pose of the robot

12 | Outputs button — opens the Manual control (outputs) menu (see section 6.3.19)

13 | Manual control button — opens the Manual control menu (see section 6.3.19)

14 Simulation button — selects Simulation mode

In Simulation mode, only the movements of the robot model are displayed in the 3D
world.

15 Real button — selects Real mode

In Real mode, the robot performs the movements, and the movements of the robot
model are displayed in the 3D world.

16 | Add command button — opens the action selection area, through which an action is
selected (see Fig. 6-5), which will be added to the program tree in the form of a
program block

the placeholder Add action, which indicates that new actions can be added at this point, appear
in the program tree.

o If a new program is loaded, then initially only the program block Start/configurationtogether with

The Add action placeholders are special program blocks. They are set automatically for a new pro-
gram and for new grouped program blocks. As soon as an action is added to the new program or
a grouped program block, the placeholder is replaced by the program block belonging to the added
action. If the last program block within a grouped program block is deleted or moved, a placeholder
is automatically set again.

By tapping a placeholder or the Add command button (see Fig. 6-4) (15) in the programming view,
the action selection area appears. For each action that is selected, a corresponding action window
opens with various configuration and selection options for the action. In addition, a corresponding
program block is added to the program tree, always under the last selected program block or in-
stead of a placeholder.
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6 Programs
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<
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Fig. 6-5: Programming view — Action selection area
No. | Description Reference
1 Waypoint button Section 6.3.2
2 Relative Waypoint button Section 6.3.3
3 Function call button Section 6.3.4
4 Set output button Section 6.3.5
5 Wait for button Section 6.3.6
6 Assign variable value button Section 6.3.7
7 Loop button Section 6.3.8
8 If-condition button Section 6.3.9
9 Previous/further commands, back button — switch to
previous/next selection page
10 | Cancel button — Close action selection area button
11 Pallet button Section 6.3.10
12 | Folder button Section 6.3.17
13 | Comment button Section 6.3.18
14 | Message button Section 6.3.11
15 | Set tool button Section 6.3.14
16 | Return value button Section 6.3.15
17 | Check area button Section 6.3.12
18 | Record data button Section 6.3.16

Each action is represented in the program tree by a program block, which displays the most

important

information about the respective action.

Actions already added to a program can be edited via their respective program block (see section

6.3.20).
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6.3.1 Start/configuration action
The Start/configuration action is the first program block in every program. This is fixed in the pro-
gram tree and can be neither deleted nor moved. Since no other such actions are allowed, there is
no corresponding button in the action selection area. For this action, the corresponding action win-
dow can only be accessed via the editing menu (see section 6.3.20).

horst FX
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.y 25% T ; (w Admin 09:25

Simulation

example_Prog Configuration

Start/Configuration
g Vioght 45 kg
4 Add command Tool: fruitcore-Greifer an
add tool e

Determine the maximum weight at the TCP as accurately as possible and enter this value here. By default, the maximum g

value is set

®

We would like to point out that if the wel 00 low. the robot will be operated outside the spey
can lead to increased wear and po d thus to damage to the system

Weight at TCP?
(min. 0.0 kg - max. 12.0 kg,

o o

3D world: EMPTY_WORLD e‘

Fig. 6-6: Action window — Start/configuration

No. | Description

1 Tool selection field — for selecting/changing the tool for the current program

Add tool button - for adding more tools (see section 6.8)

2
3 Info on weight display — see important note at the end of this section
4

Weight at TCP input field — for entering the weight currently set at the TCP

5 Weight change buttons — for changing the set weight at the TCP in increments of
0.5 kgor1.0 kg (within the valid range)

6 3D world selection field — for selecting the 3D world that will be displayed for the
current program

7 Apply changes button — the changes to all configuration and selection options in the
action window are applied, and the action window is closed

8 Reset button — resets all configuration and selection options in the action window to
their default values

9 Close button — closes the action window

The selected tool (1) is displayed on the robot model. The TCP of this tool is relevant for all way-
points (destinations) of the program.

To prevent the robot from “jerking” during the execution of movements, the parameter for the
weight present on the TCP is set ((3)-(5)). The weight configured here applies program-wide to all
Waypoint and Relative waypoint actions unless it is overridden by a Change weight action (see
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section 6.3.13) or a separate weight is configured in a Waypoint or Relative waypoint action (see
sections 6.3.2 and 6.3.3).

ATTENTION!
The maximum weight on the TCP should be determined as accurately as possible and the value
set in the Start/configuration action window. The highest possible value is set by default.

It should be noted that if the weight is too low, the robot will not be operated within the
specifications. This can lead to increased mechanical wear and possibly to step losses and thus
damage to the system.

Failure to operate the robot within the specifications will void the warranty.

The load parameters apply in accordance with VDI Guideline 2861. It should be noted that the
load and the associated load center of gravity must not exceed the permissible value for the
nominal load, the nominal torque, and the nominal mass moment of inertia.

6.3.2 Waypoint action

56

Selecting the Waypoint action in the action selection area will bring up the corresponding action
window. A new Waypoint program block is created in the program tree.

When configuring the Waypoint action, basic settings such as speed, type of movement, toler-
ances, and destination of the robot are defined. The destination defines the desired pose (position)
of the robot. There are also other configuration options, which are discussed in more detail in the
following subsections.

Velocity

horstFX € ST
2 \3/

default_name Waypolet > Waypoint
= Basic settings Switching outputs

“1'_1%\‘ ( @.\ Ry 11:37

Waypoint U w.wpmmu

Stop-conditions Set registers

Start/Configuration
Weghe SRl Waypoint name: Destination point (tolerance) | Define destination py

Ir)_”-{ Waypoint p -
Tool:
@ 'Ceparate weight No Tou@ m

Velocity: : Position & orientation @

' ‘ LA
AN 94
-e

Type of movement:

% o

Fig. 6-7- Action window — Waypoint — Basic settings

No. | Description
1 Program tree display — program tree with newly created Waypoint program block
2 Waypoint — basic settings menu - see points (5) - (11)
3 Waypoint — Switch outputs menu — see section 6.3.2.3
4 Waypoint — Stop conditions menu — see section 6.3.2.4
5 Waypoint — Set registers menu — see section 6.3.2.5
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No. | Description

6 Waypoint name input field — for naming the waypoint

This name appears after the addition (12) in the program tree in the corresponding
program block. If no name is entered, a default name is assigned, consisting of
“Waypoint” and a number. The number is continuously increased.

7 Separate weight checkbox/input field — for setting a separate weight

The input field is active only if the check box is selected.

8 Velocity buttons — for selecting the speed at which the waypoint is approached (-/+ in
increments of 1, --/++ in increments of 10)

9 Joint/Linear toggle button - type of movement with which the waypoint is
approached

Linear — the TCP travels along a straight line to the specified waypoint.

Joint — the TCP travels along the fastest path to the specified waypoint. The
movement is undefined and usually takes the shape of an arc. This is the fastest type
of movement.

10 | Approach/Approximate positioning toggle button — for selecting the destination
approach tolerance (see section 6.3.2.1)

11 New destination point button — the Define destination menu is opened (see section
6.3.2.2)

12 | Copy button — for selecting a destination that already exists

This button is visible only if there is already a Waypoint action in the program tree.
When tapped, a pop-up window appears with a selection field. There, a copy of the
destination definition to be selected can be taken from all destinations of the
waypoint actions that have already been added to the program tree.

13 | Tool display — displays the tool with which this waypoint is to be approached

Only relevant for programs with more than one tool (see section 6.8).

14 | Remove button — removes the tool saved in the waypoint

Only visible for programs with more than one tool (see section 6.8).

15 Position & orientation display — pop-up display with information on the position and
orientation of the destination

16 | Addto program button — the set configuration and selection options in the action
window are applied, and the action window is closed

The Add to program button is activated only after a destination is defined.

17 | Reset button — resets all configuration and selection options in the action window to
their default values

18 Close button — closes the action window

6.3.2.1 Approximate positioning (destination tolerances)

During program execution, the effect of approximate positioning is a harmonious blending of two
or more contiguous movements (waypoints), i.e. without stopping at the defined destination(s).
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This is useful, for example, in use cases where obstacles are to be avoided by defining certain
waypoints, but these waypoints do not have to be reached exactly. Here, bypassing these way-
points without stopping in between can save both time and energy and thus reduce cycle times.

Approach — if Approach is selected on the toggle button, the waypoint will be approached exactly
as the destination was defined. Only when the destination has been reached exactly does the pro-
gram execution continue with the next action.

Approximate positioning — if Approximate positioning is selected at the toggle button, the waypoint
will not be approached exactly, but will be bypassed. The bypass can be configured using two pa-
rameters, Cartesian translation (approximate positioning radius) and orientation:

e Cartesian translation (approximate positioning radius in millimeters)

The translation tolerance or the approximate positioning radius r defines the position differ-
ence between the TCP and the destination at which approximate positioning begins. As soon
as the position of the TCP undershoots this difference when approaching the destination, the
transition to the next movement (next waypoint) is initiated. It should be noted here that in
order to avoid mutually overlapping approximate positioning radii, excessively large radii are
limited.

e Orientation in degrees

The orientation tolerance t defines the difference between the orientation of the TCP and the
orientation of the destination at which approximate positioning starts. As soon as the orienta-
tion of the TCP undershoots this difference when approaching the destination, the transition
to the next movement is initiated.

Use of the parameters:

Approximate positioning is initiated as soon as both of the tolerances described above are under-
shot when approaching the waypoint.

It is assumed that the approximate positioning should be controlled by default using translation
tolerance/approximate positioning radius. The default setting is 0.0 mm. With this setting, the
waypoint is approached exactly, but the next movement (next waypoint) is initiated without stop-
ping the movement at the destination. To achieve an earlier transition to the next movement, the
radius must be increased.

If the subsequent action on a Waypoint action with approximate positioning is not another
Waypoint action or a Relative waypoint action, the configured approximate positioning has no
effect.
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6.3.2.2 Define destination

By pressing the button New destination in the action window, the Define destination menu appears.

‘7\ == = = ~ Iser
horstFX O ® @ ( @  Admin 09:33
navigate freely o i —
Define destination point Outputs ’ Manual navigation H> Move to certain pose “ Modbus ‘

o IEE ER

o=@ o
am(g)me

mom ¢o® Yop

Waypoint — basic settings — Define destination menu

Description

Menus and controls for controlling the robot.

Operation is as described in section 4.9.1.

Tool selection field — for selecting and setting the tool to which the definition of the
destination or the control system in this menu should refer

Only relevant for programs with more than one tool (see section 6.8).

Save waypoint button — saves the controlled pose of the robot as a destination and
closes the Define destination menu

Close button — closes the Define destination menu without saving a destination
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6.3.2.3 Waypoint — Switch outputs menu

In the Waypoint — Switch outputs menu, it is possible to switch outputs while approaching a way-
point. This means that outputs can be switched at a specific time during the movement of the

robot.
ra Velacity : -
horstFX = —@———— 25% T (12) ( @  admin 09:34
Simulation - —
examp \e_pmg Waypoint Waypaint Waypoint Waypoint

Basic settings Switching outputs Stop-conditions Set registers

e Start/Configuration
Weght 45 kg

Output: Value: Type: Time:
) Waypoint 1
JOINT Speed = 10D%

wﬁmw TOOL_OUTPUT_1 W -“ Path duration W “

ISR

Fig. 6-9: Action window — Waypoint — Switch outputs

No. | Description

1 List — displays all entries (lines) that have been added

Add output button — adds a new entry (line) to the list (1)

Output selection field — selects the output to be switched

Value toggle button — sets the value that the output will adopt after switching

a |l W N

Type selection field — selects the type of the switch

Path duration type (in percent) — defines after what percentage of time the output is
switched. The time refers to the complete movement including acceleration and
deceleration of the robot.

Time delay type (in milliseconds) — defines after how many milliseconds from the
beginning of the waypoint approach the output is switched. If the value is higher than
the complete movement itself takes, at the end of the movement the system waits
until the time value is reached, and the output is switched.

6 Time input field — the value in percent or milliseconds

7 Delete button — deletes the corresponding entry (line)

8 Add to program button — the set configuration and selection options in the action
window are applied, and the action window is closed

The Add to program button is enabled only if a destination has been defined.

9 Reset button — resets all configuration and selection options in the action window to
their default values

10 Close button — closes the action window
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6.3.2.4 Waypoint — Stop conditions menu

The Waypoint — Stop conditions menu can be used to pause or cancel movements to a waypoint
when a specific condition is present.
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Fig. 6-10:  Action window — Waypoint — Stop condiitions

No. | Description

1 List — displays all entries (lines) that have been added

2 Add condition button — adds a new entry (line) to the list (1)

3 Type selection field — for selecting the type whose value is to be checked for a certain
condition

Input, register, and four Modbus types (InOutBits, InBits, InOutRegister, InRegister) are
available for selection.

4 Depending on the selected type:

For input or register: Input/register selection field — for selecting the input or register
whose value is to be checked for a certain condition

For one of the four Modbus types: Address input field — for entering the address
whose value is to be checked for a certain condition

5 Operator selection field — for selecting the operator for the condition

6 Value input field — the value to be checked for in the condition

7 Action toggle button — sets the action that will be performed after the condition is
met

Pause action — if Pause is selected, the movement to the waypoint will be paused
until the program execution is resumed using the corresponding button.

Cancel action — if Cancel is selected, the movement to the waypoint is canceled and
the program execution continues with the next action.

8 Delete button - deletes the corresponding entry (line)
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No. | Description

9 Add to program button — the set configuration and selection options in the action
window are applied, and the action window is closed

The Add to program button is enabled only if a destination has been defined.

10 | Reset button - resets all configuration and selection options in the action window to
their default values

11 Close button — closes the action window

6.3.2.5 Waypoint — Set register menu

Registers can be set while approaching a waypoint via the Waypoint — Set register menu. This
means that values can be entered in a register at a specific time during the movement of the robot.

horstFX <] t:.mw:> 25% ®O® @  wamin 09:37

Simulation -

example_Prog Waypoint Waypoint Waypaint Waypoint
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Start/Configuration
Weight 45 kg
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JOINT Speed = 10D%
@ Int_Regis.. W INT_.ER_4 W 37.0 Path duration W %
- e e e e
ONT Speed = 100%

Time:

-+ Add register

IR

Fig. 6-17:  Action window — Waypoint — Set register

No. | Description

1 List — displays all entries (lines) that have been added

2 Add register button — adds a new entry (line) to the list (1)

3 Register selection fields — for selecting the type of register (selection field on the left)
and the register whose value is to be set

The register types Float_Register, Int_Register, and Bool_Register can be selected.

Depending on the selected register type, all corresponding registers are available for
selection in the selection field on the right.

4 Value input field — for setting the value that the output will assume after switching
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No. | Description
5 Type selection field — for selecting the time type
Path duration type (in percent) — defines after what percentage of time passed the
register value will be set. The time refers to the complete movement including
acceleration and deceleration of the robot.
Time delay type (in milliseconds) — defines after how many milliseconds from the
beginning of the waypoint approach the register value is set. If the value is higher
than the complete movement itself takes, the program waits at the end of the
movement until the time value is reached, and the register value is set.
6 Time input field — the value in percent or milliseconds
7 Delete button — deletes the corresponding entry (line)
8 Add to program button — the set configuration and selection options in the action
window are applied, and the action window is closed
The Add to program button is enabled only if a destination has been defined.
9 Reset button — resets all configuration and selection options in the action window to
their default values
10 | Close button — closes the action window

6.3.3 Relative waypoint action

Selecting Relative waypoint action in the action selection area will bring up the corresponding ac-
tion window. A new program block Rel waypointis created in the program tree.

The configuration of the Relative waypoint action is identical to the configuration of the Waypoint action.

The menus Relative waypoint — Basic settings, Relative waypoint — Switch outputs, Relative way-
point — Stop conditions and Relative waypoint — Set registers correspond to the menus (see sec-
tion 6.3.2) Waypoint — Basic settings, Waypoint — Switch outputs, Waypoint — Stop conditions and
Waypoint — Set registers.
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Fig. 6-12:  Action window — Relative waypoint — Basic settings
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The only difference between the Relative waypoint action and the Waypoint action is the Define
destination or Define relative destination menu. The latter is activated by pressing the New rel. dest.
point (1) button (compare with New destination button (9)Fig. 6-7).

By selecting New rel. dest. point (1) in the action window, the Define relative destination menu ap-
pears. Here there are several options, explained below, for defining a relative destination.

6.3.3.1 Define relative destination — Robot axes

Pressing the Axes button (1) in the Define relative destination menu selects the Define relative des-
tination — Robot axes menu.

&~ [ Velocity Used
horstFX £ 25% @ ® @ o 09:41
Simulation
Define relative destination point Relative navigation
=
=
=
= e
= -
=
< X
Close

Fig. 6-13:  Define relative destination — Robot axes menu

No. | Description

1 Joints button — for switching to the Define relative destination — Robot axes menu

2 Displays robot model with the respective axis numbers

3 Tool selection field — for selecting and setting the tool to which the definition of the
relative destination should refer

Only relevant for programs with more than one tool (see section 6.8).

4 A angle input field — for setting the value of the respective axis

5 -/+ buttons - for changing the value of the respective axis (in 1° increments)

6 Save destination point button — the entered values in the menu are saved as a relative
destination and the Define relative destination menu is closed

7 Reset button — resets all values entered in the menu to their default value

8 Close button — closes the Define relative destination menu without saving a relative
destination
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6.3.3.2 Define relative destination — translation and rotation

By selecting the button Cart. basis (1) or Cart. TCP (2) in the Define relative destination menu, you
can determine to which coordinate system the relative movement refers.

The Define relative destination — Translation and Define relative destination — Rotation menus are
identical for both coordinate systems.

horstFX

Vodils Velocity = = ~ User
s 25% @ @ @ (@ Admin 09:42

Simulation =

Define relative destination point a e Relative navigation

Fig. 6-714:  Define relative destination — Translation menu

No. | Description

1 Cart. basis button — for selecting the base coordinate system

2 Cart. TCP button — for selecting the TCP coordinate system

3 Translation button — displays the Define relative destination — Translation menu
4 Display sketch of a translation

5 Tool selection field — for selecting and setting the tool to which the definition of the
relative destination should refer

Only relevant for programs with more than one tool (see section 6.8).

6 A values input field — for setting the X, Y, Z value of the respective coordinate axis

7 -/+ - buttons - for changing the value of the respective axis (in 1 mm increments)

8 Save destination point button — the entered values in the menu are saved as a relative
destination and the Define relative destination menu is closed

9 Reset button — resets all values entered in the menu to their default value

10 | Close button — closes the Define relative destination menu without saving a relative
destination
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Fig. 6-15:

Defiine relative destination — Rotation menu

No.

Description

1

Rotation button — displays the Define relative destination — Rotation menu

Display sketch of a rotation

Tool selection field — for selecting and setting the tool to which the definition of the
relative destination should refer

Only relevant for programs with more than one tool (see section 6.8).

Values (vector) input field — for setting the X, Y, Z value as a vector (rotation axis)

-/+ buttons - for changing the respective value (X, Y, Z, in increments of 1)

A angle input field — for setting the X, Y, Z value of the respective coordinate axis

-/+ buttons — for changing the angle value (in 1° increments)

(ool IR N e N HNG 2 BN INAN

Save destination point button — the entered values in the menu are saved as a relative
destination and the Define relative destination menu is closed

Reset button — resets all values entered in the menu to their default value

Close button — closes the Define relative destination menu without saving a relative
destination

ATTENTION!

A Since in a relative movement no absolute destination is known and therefore neither is the pose
of the robot at the end of the relative movement, the robot may move to an invalid position or
the path to the destination may not be possible. In such a case the program execution will be

aborted.

6.3.4 Function call action

By selecting the Function call action in the action selection area, the corresponding action win-
dowappears. A new program block function ‘new._function”is created in the program tree.
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o For information on how to create new functions and edit existing functions, please see section
0.6

6.3.4.1
horstFX ©7'&
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Next step

No. | Description

closed

1 Functions display - list of all local and global functions

2 Preview display — preview of the content of the selected function

3 Next step button — switches to the next step of the action window

4 Add to program button — the selected function will be applied, and the action window

(@)

Help button — displays help in the action window

6 Close button — closes the action window
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6.3.4.2 Step 2: function description and parameters
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Fig. 6-17:  Action window — Functions (step 2)
No. | Description
1 Back button — switches to the previous step of the action window
2 Function name display — displays the function name
3 Description display — displays the description of the function
4 Transfer parameter display / Value input field — the defined parameters are displayed
(name, value, short description)
The value of the parameters corresponds to the respective default value and can be
changed here via the input field. Alternatively, the value can be assigned to a variable.
5 Next step button — switches to the next step of the action window
6 Add to program button — the selected function will be applied, and the action window
closed
7 Help button — displays help in the action window
8 Close button — closes the action window
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6.3.4.3 Step 3: assign return value
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Fig. 6-18:  Action window — Functions (step 3)
No. | Description
1 Back button — switches to the previous step of the action window
2 Assign return value toggle button — for selecting whether the return value should be
assigned to a new or an existing variable
3 Name input field / Variable selection field — depending on the selection of (2), either
the input for a new variable name or a selection field to select an existing variable is
displayed here
4 Add to program button — the selected function will be applied, and the action window
closed
5 Help button — displays help in the action window
6 Close button — closes the action window

6.3.5 Switch output action

By selecting Switch output action in the action selection area, the corresponding action window
appears. A new program block Switch outputis created in the program tree.

This action allows outputs to be switched. This can be used to trigger operations on add-on parts
(e.g. grippers) or to forward information to other machines connected to the robot system.
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Fig. 6-19:  Action window — Switch output
No. | Description
1 Output selection field— for selecting the output that will be switched
2 Button 0/1 — activates the toggle button 0/1 (6)
3 Input button — activates the Select input selection field (5)
4 Variable/Parameter button — activates the Select variable/parameter selection field
(5) (parameters can be selected only when editing a graphical function)
5 Select input selection field — for selecting the input to whose value the output will be
switched
6 0/1 toggle button — for setting the value to which the output will be switched
7 Add to program button — the set configuration and selection options in the action
window are applied, and the action window is closed
8 Reset button — resets all configuration and selection options in the action window to
their default values
9 Close button — closes the action window

6.3.6 Wait for action

70

By selecting the Wait for action in the action selection area, the corresponding action window ap-

pears. A new program block Pauseor Wait foris created in the program tree.

A time period or an input signal can be selected as parameters. Program execution will be paused

during this action until the set time period expires or the selected condition is met.
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Fig. 6-20:  Action window — Wait for — Time

No. | Description

1 Time button — for selecting the timespan of the condition

2 Timespan selection fields — time in hours, minutes, seconds, and milliseconds

3 Add to program button — the set configuration and selection options in the action
window are applied, and the action window is closed

4 Reset button — resets all configuration and selection options in the action window to
their default values

5 Close button — closes the action window

Velocity

horstFX &7 1& c@g—————> 25% @ @ | @  Admin 16:49
Simulation ~ - - m—
example_Prog Wait for
Start/Configuration
wesht 20k
Pause
0.000 ¢

Time

=

Fig. 6-21:  Action window — Wait for — Input
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No.

Description

Input button — for selecting the input signal condition

Input selection field — selection of the input whose value is to be checked for a certain
condition

Operator selection field — for selecting the operator for the condition

Absolute button — activates the toggle button 0/1 (7)

Input button — activates the Select input selection field (6)

[N NN B B SN BV

Select input selection field — for selecting the input whose value is to be checked for
in the condition

0/1 toggle button — for setting the value to be checked for in the condition

Add to program button — the set configuration and selection options in the action
window are applied, and the action window is closed

Reset button — resets all configuration and selection options in the action window to
their default values

10

Close button — closes the action window

6.3.7 Change variable value action

72

By selecting Change variable value action in the action selection area, the corresponding action
window appears. A new program block Change variable valueis created in the program tree.

This action can be used to assign a specific value to a variable or to change the previous value. For
numeric variables, an incrementing and decrementing functionality is also available.

For information on how to create new variables and delete existing variables, please see section

6.7.

horst FX
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' —g——— 25% ay &) (@ Admin 10:24

Simulation

example_Prog

Start/Configuration
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Assign variable

Assign variable
b
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Fig. 6-22:
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i
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Action window — Change variable value
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No. | Description

1 Select variable selection field — for selecting the variable for which a certain value is
to be set

2 Value input field — for entering/selecting the variable value

Depending on the selection of the assignment type (3), the corresponding input or
selection field appears here.

3 Assignment type buttons — for selecting the assignment type (parameters can be
selected only when editing a graphical function)

The following types can be assigned to a variable of the Numeric data type: numeric
value, variable/parameter of the Numeric data type, input, output

The following types can be assigned to a variable of data type 7ext textual value,
variable/parameter of data type 7ext

(parameters can be selected only when editing a graphical function)

4 Increment/Decrement buttons — for selecting the incrementing or decrementing
functionality

5 Create variable button — for linking to the Declare variable action (see section 6.7) to
be able to create/declare a variable directly

6 Add to program button — the set configuration and selection options in the action
window are applied, and the action window is closed
The Add to program button is activated only after a valid value is entered or selected.

7 Reset button — resets all configuration and selection options in the action window to
their default values

8 Close button — closes the action window

6.3.8 Repeat action

Selecting the Repeat action in the action selection area displays the corresponding action window.
A new grouped program block Repeatis created in the program tree.

This action is used to create a repeat loop. Any number of actions can be added within the repeat
loop. The repeat loop executes its contents until its execution condition is no longer satisfied.

If the action with the condition Endless (2) is selected, the repeat loop will not be exited during a
program execution. As a result, the program execution can only be terminated by canceling it man-
ually.
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Fig. 623 Action window — Repeat — Number

No. | Description

1 Count button - for selecting the condition “Number”

2 Infinite button — for selecting the condition “Endless”

3 Extended button — for extending the selection of conditions

4 Selection fields for a certain number of repetitions (max. 9999)

The repeat loop is executed until the set number of repetitions is reached (also
applies to (5)).

5 Variable/parameter selection field — after activating the selection field, a value of a
variable/parameter can be set as the number of repetitions (parameters can be
selected only when editing a graphical function)

6 Add to program button — the set configuration and selection options in the action
window are applied, and the action window is closed

7 Reset button — resets all configuration and selection options in the action window to
their default values

8 Close button — closes the action window

If the action with the condition Extended — Input (1), Extended — Variable (2) or Extended — Output
(3) is selected, the repeat loop is executed during a program execution until the configured condi-
tion is no longer fulfilled.
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Fig. 6-24:
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Action window — Repeat — Fxtended — Input

No.

Description

Input button — for selecting the condition “Input”

Variable/parameter button — for selecting the condition “Variable/parameter”

Output button - for selecting the condition “Output”

AW

Input selection field — selection of the input whose value is to be checked for a certain
condition

(@)

Operator selection field — for selecting the operator for the condition

0/1 button — activates the toggle button 0/1 (11)

Variable/Parameter button — activates the Select variable/parameter selection field
(10) (parameters can be selected only when editing a graphical function)

Input button — activates the Select input selection field (10)

Output button — activates the Select output selection field (10)

Select input selection field — for selecting the input whose value is to be checked for
in the condition

11

0/1 toggle button — for setting the value to be checked for in the condition

12

Add to program button — the set configuration and selection options in the action
window are applied, and the action window is closed

13

Reset button — resets all configuration and selection options in the action window to
their default values

14

Close button — closes the action window

The Variable/Parameter (2) and Output (3) conditions are configured similarly to the Input (1) con-

dition.
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If-condition action

By selecting the If-Condition action in the action selection area, the corresponding action window
appears. A new grouped program block //-conditionis created in the program tree.

The content of an if-condition is executed during a program execution only if a certain condition is
met. If this does not happen, all included actions will be skipped.
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Fig. 6-25:  Action window — If-condition — Input

No. | Description

1 Input button — for selecting the condition “Input”

2 | Variable/parameter button — for selecting the condition “Variable/parameter”

3 | Output button - for selecting the condition “Output”

4 | Input selection field — selection of the input whose value is to be checked for a certain
condition

5 | Operator selection field — for selecting the operator for the condition

6 | 0/1 button — activates the toggle button 0/1 (11)

7 | Variable/Parameter button — activates the Select variable/parameter selection field
(10) (parameters can be selected only when editing a graphical function)

8 | Input button — activates the Select input selection field (10)

9 | Output button — activates the Select output selection field (10)

10 | Select input selection field — for selecting the input whose value is to be checked for in
the condition

11 | 0/1 toggle button — for setting the value to be checked for in the condition

12 | Add else case check box — adds an Else-condition to the If-condition.

13 | Add to program button — the set configuration and selection options in the action
window are applied, and the action window is closed
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No. | Description

14 | Reset button — resets all configuration and selection options in the action window to
their default values

15 | Close button - closes the action window

The Variable/Parameter (2) and Output (3) conditions are configured similarly to the Input (1) con-

dition.

98 |If condition
If the check box Else case (12) is activated, another B/ MAIN_INPUT 1= 00
grouped program block "Else-statement” is attached to SN

i i EL
options (13) have been accepted in the program tree. 3 p oo e
These two program blocks are permanently linked to Z
each other.

the program block "If-condition" after the configuration |€

i+ Add command

6.3.10 Pallet action

By selecting the Pallet action in the action selection area, the corresponding action window ap-
pears. A new grouped program block is created in the program tree. This is a special program block
for the Pallet action. It consists of several program blocks that are connected by a line. The special
program block for the Pallet action begins with the Start pallet pallet_new program block and ends
with the £nd pallet pallet_new program block (“pallet_new” is the default name of a new, as yet
undefined pallet). This makes it clear which program blocks belong to a Pallet action. A pallet is
defined in three steps.

All associated actions (program blocks within) represent one palletizing pass, which means that
only the first palletizing point is processed during a program execution. After that, the program
execution continues with the subsequent action. If all palletizing points must be processed, i.e. the
complete pallet, the Pallet action must be set to a Repeat action (see section 6.3.8) and the number
of the repeat loop must be set according to the number of defined palletizing points. If the number
of the repeat loop is greater than the number of defined palletizing points, the processing starts
again with the first palletizing point after the last palletizing point and continues until the number
in the repeat loop is reached.

Example: To process a 4 x 6 pallet completely once, the number 24 must be entered in the repeat
loop. If 28 is entered as the number, the program execution starts again with the first palletizing
point after processing a complete pallet and stops after the fourth palletizing point.

To process all palletizing points or several palletizing points of a pallet, the Pallet action must be
added to a Repeat action and the number of repeat loops must be set accordingly.
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Fig. 6-27:  Action window — Pallet definition (step 7)
No. | Description
1 Pallet name input field — for naming the pallet

This name appears after the addition (11) in the program tree in the Start pallet and
End pallet program blocks.

2 Tool selection field — for selecting the tool with which the palletizing points and the
approach/departure point are to be approached

Only relevant for programs with more than one tool (see section 6.8).

Number input field (columns) — number of columns in the pallet

Number input field (rows) — number of rows of the pallet

-/+ buttons - change the number (in increments of 1)

[©X 0 @2 B B SN O]

Pallet display — visualization of the pallet, consisting of all palletizing points

The display of the pallet adapts to the set number of columns and rows

7 Next step button — switches to the next step of the action window

8 Program block Rel. approach point — see section 6.3.10.4

9 Program block Rel. palletizing point — see section 6.3.10.4

10 | Program block Rel. departure point — see section 6.3.10.4

11 Program block //-condiition — see section 6.3.10.5

12 | Addto program button — the set configuration and selection options in the action
window are applied, and the action window is closed

13 | Help button — displays help in the action window

14 Close button — closes the action window

78



6 Programs ' frUitc_ore
J robotics

6.3.10.2 Step 2: define corner points

horstFX < $ 25% m ) (&) ) dr 10:35

Simulation

example_Prog

Pallet definition

Step 2/3 "Define corner points”

Start pallet pallet_new
Pallet/stack definition

+ ! Add command

X923|Y2861Z533

. Waypant

+ ! Add command

P Fel palietizing point

Pallatizing pont '
+ ! Add command =
4 Rel departure point - Previous step
® | Wayont ~

+ | Add command

PEINEANA VAL

Fig. 6-268:  Action window — Pallet definition (step 2)

No. | Description

1 Pallet display — visualization of the pallet consisting of all palletizing points and with
marking of all corner points

2 Define corner point 1, 2, 3, 4 button — defines a destination for the respective corner
point

The Define destination menu opens (see section 6.3.2.2).

3 Back button — switches to the previous step of the action window

4 Next step button — switches to the next step of the action window

5 Add to program button — the set configuration and selection options in the action
window are applied, and the action window is closed

6 Help button — displays help in the action window

7 Close button — closes the action window
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Fig. 6-279:  Action window — Pallet definition (step 3)

No. | Description

1 Identical/Separate toggle button — for selecting whether the approach and departure
points use the same destination point

Identical — the destination point for the approach and departure points is the same.

Separate — the approach and departure points have different destinations and thus
must be defined separately.

2 Define approach/departure point button — defines a destination point for approach
and departure. The Define destination menu opens (see section 6.3.2.2).

If Separate is selected on the toggle button (1), there is a separate button for defining
the approach and departure points.

3 Corner point selection field — for selecting a corner point

The selected corner point serves as the starting point for the relative approach and
departure point. The approach and departure points of all palletizing points are
calculated relative to this selected corner point.

4 Pallet display — visualization of the pallet, consisting of all palletizing points and with
marking of all corner points as well as special marking for the corner point that
serves as a starting point for the relative approach and departure point of all
palletizing points

5 Back button — switches to the previous step of the action window

6 Add to program button — the set configuration and selection options in the action
window are applied, and the action window is closed

7 Help button — displays help in the action window

8 Close button — closes the action window
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A pallet that has not yet been completely defined can still example_Prog
be saved and applied to the program tree. However, as | O g
long as their status is undefined, the program blocks | L;I e

Start pallet pallet_new and End pallet pallet_new will be
marked with a warning symbol (1). If one or more
incompletely defined pallets are present in a program, no
program execution can be started.

Fig. 6-30:  Program blocks of the
Pallet action

0 Once a pallet is fully defined, a simple model of the pallet is displayed in the 3D world.

6.3.10.4 Program block Rel. approach/palletizing/departure point

These three special program blocks are only available in the grouped program block of the Pallet
action. They can be neither deleted nor moved. The corresponding action window can only be
called up for this action via the editing menu (see section 6.3.20).

All three actions are similar to the Relative waypoint action (see section 6.3.2.5). There are simply
fewer configuration and selection options (cf. Fig. 6-281), as well as no possibility to define a rela-
tive destination, since this is calculated automatically for the approach, palletizing, and departure
point via the pallet definition.

Unlike the program block Rel. palletizing point, the two program blocks Rel. approach pointand Rel.
departure point have an additional option. Using the Orientation of the point toggle button, the
Adapted option can be selected here, which adapts the orientation of the approach or departure
point to the orientation of the respective palletizing point, which is not the case with the Standard
option.
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Fig. 6-287:  Action window — Rel. palletizing point

6.3.10.5 If-condition program block

82

Orientation of the point:

0 Adjust the orientation of the
approach/departure point to the
orientation of the respective
palletizing point.

This special program block is only available in the grouped program block of the Pallet action. It
cannot be deleted, edited, or moved. The corresponding action window can only be called up for

this action via the editing menu (see section 6.3.20).

This action is similar to the If-condition action (see section 6.3.9), but the condition is fixed. It is
checked whether the last palletizing point, i.e. the complete pallet, has been processed. If this is the
case, a message is displayed by default indicating that the pallet has been processed.



6 Programs ' frUitc_ore
J robotics

6.3.11 Message action

By selecting the Message action in the action selection area, the corresponding action window
appears. A new program block Messageis created in the program tree.

Messages can be used to draw the operator’'s attention to something at certain points in the pro-
gram, for example.

' odls Velocity - . e
horstFX &< cC@P——————— 25% @ @ » @  Admin 10:44

Simulation

example_Prog
Start/Configuration
Weight 20 kg
Waypoint 1
JOINT Speed = 100%
Message Hint text:
A\ Q) i

Message

= Info, warning and error messages are displayed as
- B blocking pop-up windows. Hints only as non-blockin,
= = p R 8 Pop-up v B

ARSI

Fig. 6-32:  Action window — Message

No. | Description

1 Hint button — selection of the message type “Note”

Info button — selection of the message type “Info”

Warning button — selection of the message type “Warning”

Error button — selection of the message type “Error”

Hint text input field — for entering the text of the note/message

[©2 0 @2 B B SN I GO B\

Add to program button — the set configuration and selection options in the action
window are applied, and the action window is closed

7 Reset button — resets all configuration and selection options in the action window to
their default values

8 Close button — closes the action window

A message appears on the display for a certain amount of time without blocking the program
execution. For the other three message types, a blocking pop-up window appears, which must
be confirmed before program execution can continue.

There are four different message types:
— the note message (1),

— theinfo message (2),

— the warning message (3) and
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— the error message (4).

A note message is displayed without a pop-up window and is not blocking.

P odls Velacity —~  —~ &
horst FX ——— @ —> 7% @ @2 @ (@ Adniln 11:00

Simulation -

example_Prog

Start/Configuration
Woght 20 kg
Waypoint 1

JOINT Speed =100%

[ B Waypoint 2
Y omT Speed = 100%

Program execution ‘

Inputs ¥ Outputs ¥ Variables ¥

hat briefly appears on the display

Fig. 6-33:  Displaying a note message

The difference between the other three messages is only in the appearance of the pop-up window.
When any of these three messages are displayed, the program execution pauses, in contrast to the
note message. A pop-up window appears on the display with the entered text. Tapping the OK
(continue) button will close the pop-up window and continue the program execution.

Info message Warning message

o This is a warning

Error message

° This is an error message

I This is an information

OK (cantinue)

Fig. 6-294:  Pop-up windows — message types

No. | Description

1 Info message pop-up window

2 Warning message pop-up window

3 Error message pop-up window

6.3.12 Check area action

By selecting the Check area action in the action selection area, the corresponding action window
appears. A new grouped program block Check area (name)is created in the program tree.

The Check area action is similar in functionality to the If-condition action (see section 6.3.9). The
content of a Check area action is executed during program execution only if a certain condition is
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met. In this case the conditions are that the current TCP is in a defined cuboid or individual axes
are in defined areas. If this does not happen, all included actions will be skipped.

There are three ways to define an area. These are in the form of a cuboid, defined either by all four
corners (CUBOID_CORNERS) by one corner and distances (CUBOID_XYZ), or by axis values
(JOINTS).

6.3.12.1 CUBOID_CORNERS: cuboids (corners)
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Fig. 6-305:  Action window — Check area — Cuboid (corners)

No. | Description

1 Enter area name — enter the area name

2 Tool selection field - selection of the tool with which the test will be performed.

(can only be selected if several tools are available in the program, see section 6.8).

3 Corners input field — for entering the X, Y, and Z coordinate values of all four corner
points

4 Sketch display — sketch illustrating how the corners and distances are laid out

5 Add to program button — the set configuration and selection options in the action
window are applied, and the action window is closed

6 Reset button — resets all configuration and selection options in the action window to
their default values

7 Close button — closes the action window
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6.3.12.2 CUBOID_XYZ: cuboids (distances)
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Fig. 6-376:  Action window — Check area — Cuboids (dlistances)

No. | Description

1 Enter area name — enter the area name

2 Tool selection field - selection of the tool with which the test will be performed.

(can only be selected if several tools are available in the program, see section 6.8).

3 Corner C1 input field — for entering the X, Y, and Z coordinate values of the corner
point

4 Distances from C1 input field — for entering distances from corner point 1 to the other
three corner points

5 Sketch display — sketch illustrating how the corners and distances are laid out

6 Add to program button — the set configuration and selection options in the action
window are applied, and the action window is closed

7 Reset button — resets all configuration and selection options in the action window to
their default values

8 Close button — closes the action window
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6.3.12.3 JOINTS: axes

horstFX &7 l& g 7% ®e e @ e 11:36

Simulation = — = =

example_Prog

Start/Configuration
Weght 20k

Check area

Cuboid (Corners) Cuboid (Distances)

Check area ()
Chack type! CUBDID_CORNERS
1 Mo Ares tame: M iy ‘

marked in red. The

valid:
Min:-177.0 e

Max:177.0

Joint 1

The minimum value is smaller than
2 B Min:-130 the permitted axis limit

Jont N 5 Max: 85.0 ®

The maximum value is greater than

Min:-59.0 the permitted axis limit

Max: 54.0

Joint 3

The minimum value is greater than
Joint 4 pn=c18 the maximum value

1710

-17.0
7.0

Joint 5

3000
Joint 6

ax.: 300.0

Fig. 6-327:  Action window — Check area — Axes

No. | Description

1 Enter area name — enter the area name

2 Tool selection field — selection of the tool with which the check will be performed
(can be selected only if several tools are saved in the program, see section 6.8)

3 Joint values input field — for entering axis values
(if a text field is left empty, the corresponding minimum or maximum value of the
respective axis is automatically used)

4 Add to program button — the set configuration and selection options in the action
window are applied, and the action window is closed

5 Reset button — resets all configuration and selection options in the action window to
their default values

6 Close button — closes the action window
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6.3.13 Change weight action
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By selecting the Change weight action in the action selection area, the corresponding action win-
dow appears. A new program block Change weight is created in the program tree.

All Waypoint and Relative waypoint actions performed below use the weight set in that action un-
less a separate weight is configured in the Waypoint or Relative waypoint action itself (see sections
6.3.2and 6.3.3).

r P Velocity ~ — R T
horst FX O— 10 % ) @ @ () Admin 11:16
Real
default_name Set weight
Start/Configuration
Weight: 450 kg
V. Determine the maximum weight at the TCP as accurately as possible and enter this value here. By default, the maximum value
a Set weight is set
N Ve oo
We would like to point out that if the weight specified is too low, the robot will be operated outside the specification. This can
lead to increased wear and possibly to step losses and thus to damage to the system
Operating the robot out of specification will void the warranty.
The load parameters apply in accordance with VDI Guideline 2861, It should be noted that the load and the associated load
center of gravity must not exceed the permissible value for the nominal load, the nominal torque and the nominal mass
moment of inertia
=
>
=
=
M) (= B
: |

Fig. 6-338:  Action window — Change weight

No. | Description

1 Weight at TCP input field — for entering the weight currently set at the TCP

2 Weight change buttons — for changing the set weight at the TCP in increments of
0.5 kgor1.0 kg (within the valid range)

3 Add to program button — the set configuration and selection options in the action
window are applied, and the action window is closed

4 Reset button — resets all configuration and selection options in the action window to
their default values

5 Close button — closes the action window
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6.3.14 Change tool action

By selecting the Change tool action in the action selection area, the corresponding action window
appears. A new 700/ change program block is created in the program tree.

The Change tool action is only relevant in programs with more than one tool (see section 6.8).

horstFX LA :.k) 25% @ @ e @) A 11:55

Simulation

example_Prog
Start/Configuration
Weight 20 kg

E@ Tool change

Set tool

Fig. 6-349:  Action window — Change tool

No. | Description

1 Tool selection field — for selecting the tool to be switched to

2 Add to program button — the set configuration and selection options in the action
window are applied, and the action window is closed

3 Reset button — resets all configuration and selection options in the action window to
their default values

4 Close button — closes the action window
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6.3.15 Return value action

By selecting the Return value action in the action Selection area, the corresponding action window
appears. A new program block Return valueis created in the program tree.

The Return value action can only be used within the processing of a function (see section 6.6) for
which the Return valuetoggle button is activated (see section 6.6.1).

Return values are used to save a defined value within or at the end of a function, which is assigned
to a variable. This variable can be used for the rest of the program.

P~ 'r‘ Velocity B 4 ser
horstFX &< c@Pg—————— 25% @ @ @ ®  admin 11:59

Simulation

Function_1 Return value

Define function

Humber parameters 1 Return Yes

Waypoint 1
JOINT Speed = 100%
Return value
Value: D

Data type:

Numeric

Return value:

NV

Fig. 6-40:  Action window — Return value

No. | Description

1 Data type display — displays the data type of the return value

2 Return value input field — for entering the return value

3 Add to program button — the set configuration and selection options in the action
window are applied, and the action window is closed

4 Reset button — resets all configuration and selection options in the action window to
their default values

5 Close button — closes the action window
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6.3.16 Record data action

By selecting the Record data action in the action selection area, the corresponding action window
appears. A new program block Record datais created in the program tree.

&~ [ Velocity

horstFX &/ = @ 2% @ @ @  Aamin 1201

Simulation

example_Prog
Start/Configuration
Weight 20kg
"% Record data
ey

Record data

i
g
e Category (optional) value 0

create key
erm©
create category

mm0 om0

N

§
]
v

Fig. 6-357: Action window — Record data

No. | Description

1 Type of value selection - for selecting the value type (value, variable/parameter,
input, or output)
Depending on the selection, either an input or a selection field appears at (4).

Key selection field — for selecting a key for which a value is to be recorded

Category selection field — for the optional selection of a category for the key

Al W N

Value input/selection field — for entering or selecting the value

Key name input field — for entering a new key name

Create button — for creating the new key name

Category name input field — for entering a new category name

Create button — for creating the new category name

O | 0| | o | o

Add to program button — the set configuration and selection options in the action
window are applied, and the action window is closed

10 | Reset button — resets all configuration and selection options in the action window to
their default values

11 Close button — closes the action window
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6.3.17 Create folder action
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Selecting the Folder action in the action selection area will display the corresponding action win-

6 Programs

dow. A new grouped program block Folderis created in the program tree.

Folders are used to group multiple actions together. This provides better clarity for a longer se-
guence of actions. Furthermore, the entire folder can be moved so that not every action in it has to

be moved individually.

horstFx €71

Simulation

Velocity s

25% T1 ) @ UAc.l'rnln 12:04

example_Prog

Start/Configuration

Waight 20 kg

Waypoint 1

JOINT Speed = 100%

Waypoint 2

JOINT Speed = 100%

Pause
10000

Waypoint 3
JOINT Speed = 100%

Folder

0600000

Add command

Folder

Path name:

Fig. 6-362:  Action window — Folder

No.

Description

1

Path name input field — for naming the folder

Add to program button — the set configuration and selection options in the action
window are applied, and the action window is closed

Reset button — resets all configuration and selection options in the action window to
their default values

Close button — closes the action window
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6.3.18 Comment action

By selecting the Comment action in the action selection area, the corresponding action window
appears. A new program block Commentis created in the program tree.

Comments can be used to improve clarity in the program tree or to save a comment/note at certain
places in the program tree.

horstFX (] (:.k} 25% @ @ (& @  miin 12:06

Simulation

example_Prog Comment

Start/Configuration
Wight: 20 kg

Waypoint 1

JOINT Speed =100%

Waypaint 2
JDINT Speed = 100% Comment:

o Pause Enter text here...

00005

Waypaint 3

JOINT Speed « 100%

Example-index
Falder

NN AN

Fig. 6-373:  Action window —Comment

No. | Description

1 Comment input field — for entering the comment text

3 Add to program button — the set configuration and selection options in the action
window are applied, and the action window is closed

4 Reset button — resets all configuration and selection options in the action window to
their default values

5 Close button — closes the action window

6.3.19 Manual control menu

By selecting Manual control in the programming view, the Manual control menu appears.

Here it is possible to move the robot freely without first selecting a Waypoint action.

If the controlled pose of the robot needs to be converted into a waypoint, this can be done using
the Save waypoint button (3). Tapping this button closes the Manual control menu, the action win-
dow for the Waypoint action is displayed, the robot's pose is directly adopted as the defined desti-
nation and a corresponding Waypoint program block is added to the program tree.
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Fig. 6-384:  Manual control menu

No. | Description

1 Menus and controls for controlling the robot.
Operation is as described in sections 5.1 and 5.2.

2 Outputs button - displays the Manual control (outputs) menu
Operation is as described in section 5.3 (p. 443).

All outputs can be switched manually here (e.g. open/close gripper to grasp or
release an object). No “Switch output” program block can be created via this menu.

3 Move to certain pose button — displays the Manual control (move to specific pose)
menu

Operation is as described in section 5.4.

4 Register button - displays the Manual control (register) menu (see section 5.5)

5 Tool selection field — for selecting the tool whose TCP will be used by the control
system

A selection can only be made in programs with more than one tool (see section 6.8).

6 Save waypoint button — applies the controlled pose of the robot as a destination point
in a Waypoint action

7 Close button — closes the Manual control menu

6.3.20 Editingmenu (actions)
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In order for the Editing menu to appear, the corresponding program block must be pressed and
held until the menu is displayed.

The Editing menu contains various options which can be applied to the respective program block
and thus to the respective action. Some options are only displayed for certain program blocks/ac-
tions. As an example, the Editing menu of a program block Waypointis used in Fig. 6-395 since all
available options are displayed for it.
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If an option is selected, another confirmation button « appears first in the option’s button. Tap-
ping this button will apply the selected option.

In addition, a program block can be moved in the program tree within this menu.

Velocity

horstFX &~ = c@Pg——— 2% T @  admin 12:16

example_Prog
0'0'0’
J A
-p e [

=
@ Start/Configuration!

%4 m| & | X

\ 2 Edit Navigate to Delete Set anchor Close

i

. ) Waypoint 1
waypoint

waypgint< 1 )

R

™

\ Message
a - v

o

R

Waypoint 3

M

> 2 BVAYAYAYAY

Fig. 6-395:  Selected program block Waypoint with Editing menu

No. | Description

1 Selected program block with Editing menu displayed

2 Buttons A'Y — move the program block in the program tree

3 Edit button — for editing the action

The corresponding action window opens.

4 Navigate to waypoint button — see below: Approach waypoint menu section

5 Delete button — deletes the program block

6 Set anchor button — defines the program block as an anchor

If a program block is defined as an anchor, this is indicated by an anchor symbol in
the program block. Only one program block can be defined as an anchor in the entire
program tree. The functionality of an anchor is discussed in section 6.4.

7 Close button — closes the context menu

Navigate to waypoint menu

In the Navigate to waypoint menu, you can select whether the destination of the waypoint is to be
moved to automatically or manually and whether the movement is to be executed as a joint or
linear movement. By default, the Automatic control type is selected and plans a joint movement to
the destination. Manual control mode can be used if the planned path cannot be traversed for some
reason. It is possible to switch between the two control modes at any time. For example, if there is
an obstacle in the way of the planned path, it can be manually bypassed and from this point the
rest of the route to the destination point can be approached again automatically.
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horstFX w7 a)—————>  25% ) (¥2) ¢ ") Aot 14:34

Navigate to waypoint

(2=l

)

PRI || L

A

Fig. 6-406: Navigate to waypoint menu

No. | Description

1 (Standard) robot model view — displays the current pose of the robot

2 Wireframe model view — displays the robot’s target pose (based on the destination
defined in the waypoint)

3 Path view — displays the planned path from start to destination point

4 Manual/Automatic toggle button — for selecting the control mode
Manual - the robot is controlled manually (see sections 5.1 and 5.2).

Automatic — the robot moves automatically along the planned path.

5 Movement type toggle button - selection of Jointor Linearmovement type

6 Navigate automatically button — execution of the robot movement along the planned
path

7 Cancel button — closes the Approach waypoint menu

6.4 Run program

When the button P (Execute) in the programming view is selected, the Program execution area
appears on the right side of the screen.

WARNING!
Danger of impact and crushing due to robot movement

P The functionality of all protection devices must be restored before Automatic operating mode
is selected.
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6.4.1

Velocity

horstFX S‘mm; —@g———— 3% T @ Admin 12:37

example_Prog
@ Start/Configuration
Waypoint 1
J JOINT Speed = 1005
Waypoint 2
J' 10INT Speed =100%
1) Message
Q=
@ Waypoint 3

EANAARL )

Fig. 6-477:  Programming view — Program execution area

No. | Description

1 Button P> (Execute) — shows the program execution area

2 From anchor / To anchor buttons — see section 6.4.1

3 Complete program button — selects the complete program (counterpart to From
anchor / To anchor buttons)

4 Close button — hides the program execution area

5 Start program button — starts program execution

Automatic mode — the Program execution area changes and adapts for program
execution in Automatic mode (see Fig. 6-439).

Teaching mode — the program execution area changes and adapts for program
execution in Teaching mode (see Fig. 6-428).

From anchor / To anchor functionality

In the Program execution area, the From anchor / To anchor functionality can be used. However, a
prerequisite for this is that a program block is defined as an anchor (see section 6.3.20).

If the From anchor functionality is selected, the program execution starts with the action belonging
to the defined anchor program block and continues until the end of the program.

If the To Anchor functionality is selected, the program execution starts at the beginning of the pro-
gram and continues up to and including the action belonging to the defined anchor program block.

In both cases, only the program blocks to be executed are shown in the program tree.

Special case: If the program block defined as an anchor is part of a grouped program block, the
anchor functionalities do not refer to the entire program, but only to the contents of the grouped
program block.

During program execution, the program block of the currently executed action is selected in the
program tree. This graphically highlights the position where the program is being executed.
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6.4.2 Program execution in Teaching mode
For more information on Teaching mode, please see section 10.2.
horstFX @7 — 25% T ®  Admin 12:38
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Fig. 6-428:  Program execution — Teaching mode
No. | Description

1 Display of the statuses of inputs, outputs, and variables

2 Cancel program button — stops program execution

3 Button for moving the robot
In Teaching mode T1 or T2, this button must be kept pressed in order not to interrupt
program execution. Releasing the button pauses the program execution.

4 Speed controller — sets the speed at which a program is executed

As soon as the operating mode is changed to T2, the speed controller (4) is set to 10% if more than
10% was previously set. For safety reasons, the speed controller can only be changed in T2 with
the enabling switch pressed. As soon as the enabling switch is released, not only does the move-
ment end (if the robot is currently moving), but the speed controller is reduced to 10% again and a
corresponding message appears on the display.
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6.4.3 Program execution in Automatic mode

For more information on Automatic mode, please see section 10.3.

horstFX S\mu\alu)rn .mi) m A ") o 12:41
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%

=
=
=
=<

Fig. 6-439:  Program execution — Automatic mode

No. | Description
1 Display of the statuses of inputs, outputs, and variables
2 Pause program button — pauses the program execution
3 Cancel program button — stops program execution
4 Speed controller — sets the speed at which a program is executed

As soon as the operating mode is changed to Automatic, the speed controller (4) is set once to
10% for safety reasons if more than 10% was previously set. This is to prevent a program execution
from unexpectedly executing movements at high speed.

6.5 Textual programming

In textual programming, the program tree and the actions/program blocks (see section 6.3) are
replaced by a text editor. When adding actions, they are added to the text editor in textual form,
exactly where the cursor is positioned.
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default_name

Current coord, (X, Y. Zin mm) Current orient. (Eule RX, RY, RZi... Insert (at current cursor position)

530.92 2953 808.90 -143.08 39.5

configuration();
{

config("robot.horstproto”, “Horst960S3"); @ U

config(“tool”, "No Tool");

config(*world®", "EMPTY WORLD");
config("scripttype”, "textual®);
config("tcp.weight®, *1.0%);
config(*version®, "2022.07-SNAPSHOT");

config(*io.config.file", "default name 10.i0");

config(“io.config.checksum", "6946c6cd”);
Ay
1
14 move({
1 ‘Coord': 'JOINT',
'MoveType': 'JOINT',
'PoseRelation’: 'ABSOLUTE',
‘anyconfiguration': false,
'speed.ratio': 1.0,
‘target': {'joints': [-45.000000, 10.000000, -10.000000, 36.000000, -20.000000, 0.600000]},
‘tool': 'No Tool'
7122}, "wiegpunkt 1%);

23 move({

b ‘Coord': 'JOINT',
'MoveType': 'JOINT',
‘PoseRelation’: 'ABSOLUTE',
‘anyconfiguration': false,
‘speed.ratio': 1.0, l/
‘target': {'joints': [28.842568, 0.000000, 0.000000, ©.000000, 0.00((
0 'tool': 'No Tool' \
1}, "wegpunkt 2%);
2 move (
3 'Coord': 'JOINT',
BT o SRR T N\

e

Fig. 6-44:  Textual programming view

No. | Description

1 Program name of the current program

2 Current coordinates and Current orientation display — displays the current
coordinates (X, Y, and Z in mm) and the current orientation (Euler angle in °) of the
TCP

By clicking on the display field, the corresponding values are saved in the temporary

memory. Right-click to insert the values in array format at the current cursor position.
Example of coordinates: [670.75, 0.00, 827.43];

3 Joint values, Coordinates + Euler angle and Coordinates + Quaternions buttons — for
adding the joint value or the coordinate and orientation values at the current cursor
position

The corresponding values are inserted directly in the correct format for the move()
command. The previous values in the move() command must be deleted accordingly.

4 < button (collapse/expand) — collapses/expands the area of the text editor

5 i button (information) — list of available commands including programming examples

6 Editing possibilities of the program code (advantageous and recommended for small
changes, if no (physical) keyboard is available)

Input text editing - adjusting/changing program code

Edit button - inserts the currently selected line in the fext editor into the input text
editing

Add button - inserts the content of the fext ediiting input under the currently selected
line in the fext editor

Replace button - replaces the currently selected line in the fext editor with the content
of the text editing entry

Undo button - undoes the last change in the text editor

7 Text editor — shows the editable program code (commands)
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No.

Description

Export button - via a file manager that opens, the program can be exported along with
all its existing configurations as a ZIP file.

Save button — the program can be saved via a pop-up window that opens

(An automatic save function also saves the program every 2 minutes in an autosave
file)

10

P (Execute) button — the Program execution (textual) area will appear on the screen
(see below: Program execution area (textual) section))

11

Robot model view — displays the current pose of the robot

12

Outputs button - opens the Manual control (outputs) menu (see section 6.3.19)

13

Manual control button — opens the Manual control menu (see section 6.3.19)

14

Add command button — opens the command selection area, through which an action
is selected (see Fig. 6-5), which will be added to the text editorin textual form

15

Simulation button — selects operating mode Simulation

In operating mode Simulation, only the movements of the robot model are displayed
in the 3D world.

16

Real button — selects Real mode

In Real mode, the robot performs the movements, and the movements of the robot
model are displayed in the 3D world.

Program execution (textual) area

The Program execution (textual) area is almost identical to the Program execution area (see sec-
tion 6.4). The only difference is that the functionality From anchor / To anchor is replaced by the
functionality Run selected code (cf. Fig. 6-417 and 6-51).

By tapping the Run selected code button (1), only the previously selected code is executed in the
text editor instead of the complete program. Any number of commands can be selected here.

Care must be taken to ensure that the selected code in the text editor contains only complete
and valid commands. If this is not the case, the program execution aborts immediately with a

corresponding error message.
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4}, "Wegpunkt 1");
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0.0000, 1.2470, 134.9%8, 89.998, 135.0001},

*: "CARTESIAN_TCF',

2% 'MoveType': 'Linear’,

3 vposeRelation': 'ABSOLUTE’,

3 vanyconfiguration':false,

3 vgpeed.ratio': 1.0,

¥ 'tazrget': {"myz+quat": [ 0.0314,
* 'tool": 'No Tool'

¥}, "Wegpunkt 2");

0.0100, 0.2470, 44.70711, 1.04000, 0.9071,
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Fig. 6-51:

6.6 Functions

102

Functions can be created in any program. A
function consists of various actions. Functions
are used to group recurring actions and combine
them in a program block. The program tree thus
remains clearer, and the creation of a program
becomes more convenient, if the same actions
are often executed.

By tapping the Functions/Variables buttons (1) in
the programming view, the program tree is
replaced by a list of all existing functions (see Fig.
6-463).

Insert (at current cursor pasition):

Coordinates and Coordinates and
Euler angles quaternions

N -
=
=/ I

Program execution l

Execute mmd:m@

=] X

Complete program

Close

0.077011,

i
v

Programming view — Program execution (textual) area

example_prog_A

Functions/variables

Start/Configuration
Weight: 12.0 kg

'+' Add command

Fig. 6-452: Program tree (detall)

A function can be added at any point in the program tree using the Function call action (see section

6.3.4).
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Fig. 6-463:  Functions list

No. | Description

1 List of all existing functions

2 Create function button — for creating a new function

3 Label for global functions

4 Back button — hides the functions list and shows the program tree

After tapping the New function button, a pop-up m> Create function
window appears. Here the function must be

named, and the selection made whether a Enter function name here. @
graphical (see section 6.6.12) or a textual (see e e
section 0) function is to be created. — E

Graphical Textual

Fig. 6-474:  Create new function

No. | Description

1 Function name input field — for entering the function name

2 Graphical button — for selecting a graphical function (see section 6.6.12)
3 Textual button - for selecting a textual function (see section 0)

4 OK button — opens a menu for editing the function

5 Cancel button — closes the pop-up window
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Graphical functions

The Graphical functions menu appears when a new graphical function is created, or an existing
graphical function is selected in the functions list.

If a new function is created, the Define function action window appears first. A description, transfer
parameters, and a return value can be added here.

User

/8] Velocity = = = R
es 25% (T ( (0 Admin 12:55

horst FX

Simulation

Example_function Define function

L i ), Return: No
+ | Add command i i
Description: This is a example function @
Parameters:
Name Data type (Default) Value Short description (optional)

parameter] Numeric i Example parameter 1

parameter2 Example parameter 2

________________________________________________________________________________

4+  Add parameter

Return value (once added, the settings cannot be changed):

S ¢ /[

|

Fig. 6-485:  Action window — Define function

No. | Description

1 Type toggle button — selection whether function of the type is Localor Globa/

2 Description input field — for entering a description of the function

3 Definition of transfer parameters — defines the name, data type, (default) value, and
an optional description of the parameters

4 Add parameter button — adds a new parameter definition (2)

5 Return value toggle button — adds a return value to the function

6 Return value (data type) selection field - for selecting the data type of the return
value

7 Apply definition button — the set configuration and selection options in the action
window are applied and the action window is closed

8 Reset button — resets all configuration and selection options in the action window to
their default values

9 Close button — closes the action window

Editing a graphical function is no different from editing the normal program (see section 6.3). In the
Graphical functions menu, the program tree shows the program blocks of the function. The first
program block Define function is the first program block in every function. This is fixed in the pro-
gram tree and can be neither deleted nor moved. If this program block is being edited (see section
6.3.20), the corresponding action window opens (see Fig. 6-485).
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If a return value is being added here, a corresponding Return value action (see section 6.3.13) with
a default value is automatically appended at the end of the function. Any number of return value
actions can be added within the function.

Functions do not have to be saved separately. If the Graphical functions menu is exited, the func-
tion is automatically saved in the program and can be used via the Function call action (see section
6.3.4).

Velocity

horstFX —@ ) 25% il ®  admin 12:57

Example_iunction @Q’\@
@\‘u Define function

Q\ Waypoint 1

Waypoint 1 ’

@ Return value

Fig. 6-496:  Graphical function menu

No. | Description

1 Program tree display — displays the function with all its actions/program blocks

2 Function name of the current function

3 Functions/Variables button — lists existing functions/variables and the possibility to
create new functions/variables

4 Back (to the main program) button - hides the Graphical function menu and shows
the program tree

5 Play function button — plays the current function

6 Action area — operation and functionalities are exactly the same as those described
in section 6.3

A graphical function can be executed via the Play function button (see Fig. 6-496), which means
that all program blocks of the function are executed, independent of the main program. If more
than one tool is saved in the main program, a tool must be selected before the function execution,
which will be used at the beginning of the function execution. If parameters are also defined in the
function, the corresponding parameter values must be set (cf. Fig. 6-17). If nothing is changed here,
the defined default values are used.
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Set parameter values and tool

and tool for f i le_function():

Value Short description (optional)

Var.
parameter_1 e . This is a parameter.
parameter_2 . Another parameter.

Fig. 6-507:  Play function — set parameter values and too/

No.

Description

1

Tool selection field — for selecting/changing the tool for the current function

2

Parameters configuration — for setting the parameter values for the function
execution

6.6.2 Textual functions

The Textual functions menu appears when a new textual function is created, or an existing textual
function is selected in the functions list.

Editing a textual function is no different from editing the normal textual program (see section 6.5).
In the Textual functions menu, the text editor displays all the code (commands) of the function.

Functions do not have to be saved separately. If the Textual functions menu is exited, the function
is automatically saved in the program and can be used via the Function call action (see section

6.3.4).

horstFX 7 - c@———— 5%

Velocity N R User
) (A) .@J Admin 14:08

7

Textual_function

(1)

Function code:

83138
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Current coord. (X, ¥, Z in mm):

function Textual_fui®:10n |() {

0.00 1247.00

_urrent orient. (Euler: RX, RY, RZ I..  Insert (at current cursor position): -
— 90.00 — Sodutvslne Coordinates and Coordinates and
Euler angles quaternions
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Fig. 6-518:  Textual functions menu

No. | Description

1 Function name of the current function

2 functions/variables button - lists existing functions/variables and the possibility to
create new functions/variables

3 Text editor — shows the editable program code (commands)

4 Back (to the main program) button — hides the Textual functions menu and shows
the program tree

6.7 Variables

Variables can be created in any program. By @

tapping the Functions/Variables button (1) in the horSt Fx Simulation
programming view and then tapping the Variables ﬁ
bu'ttc?n, the program treg is replaced by a list of all example_prog_A @@
existing variables (see Fig. 6-60). FLnciEn/rite

Variables are used to temporarily save certain Start/Configuration

ight: 12.0 ki
values that are needed at a later time in the ‘@ Heer o

program. {+ Addcommand

Fig. 6-529: Programming view (detail)

A variable value can be added at any point in the program tree using the Change variable value
action (see section 6.3.7).

Velocity

horstFX s.mu.au:; —@——————— 25% T ®  Admin 09:26

Functions/variables ./@
—_——
Functions ‘ Variables

®:
®:
®:

| VARARAY

Fig. 6-60:  Variables list

No. | Description

1 List of all existing variables
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No. | Description

2 Variables button — shows the variables list (if not already visible)

3 New variable button — for creating a new variable

4 Back button — hides the variables list and shows the program tree

Tapping the New variable button opens the Declare variable action window. Here a new variable is
created by assigning a valid variable name and selecting a data type.

horstFX 7 i

Simulation

= \ { z ) User -
25% @ e @ W admin 03:28

Functions/variables Declare variable

| Functions Variables

+ New variable
Data type:
o]
Text

Variable name:

Enter name... e

Fig. 6-531:  Action window — Declare variable (new)

No. | Description

1 Data type buttons — for selecting the data type Numeric or Text

2 Variable name input field — for entering a variable name

3 Create variable button — the set configuration and selection options in the action
window are applied, the action window is closed, and the created variable is added to
the variables list

4 Reset button - resets all configuration and selection options in the action window to
their default values

5 Close button — closes the action window

If an existing variable is tapped in the variables list, the Declare variable action window opens for
editing the variable (see Fig. 6-542). Here the variable name can be changed, and the variable can
be deleted.

A variable can only be deleted if it is no longer used anywhere in the program, i.e. not even
within other actions.
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Velocity P

horstFX €71 c@g——> 25% ®e e @  Admin 09:30

Simulation &

Functions/variables

Functions ( Variablesj

x

Declare variable

Data type:

Text

v
Numenit

Variable name:

Numenic

X Delete variable

Fig. 6-542:  Action window — Declare variable (ediit)

6.8 Multiple tools

If more than one tool or TCP is required for a program (e.g. double gripper), it is possible to add and
save additional tools in the program.

Since the Relative waypoint action behaves almost identically to the Waypoint action in terms of
tools, the Relative waypoint action is only mentioned or described separately in this chapter if its
behavior differs. Otherwise, the same functionalities apply to both actions.

6.8.1 Add more tools

Additional tools can be added to a program using the Start/configuration action (see section 6.3.1).

horstFX #7< :.vmmy: 25% @ ® G @  Adwin 09:33

Simulation

example_prog_A Configuration

Tool: No Tool v

Determine the maximum weight at the TCP as accurately as possible and enter this value here. By default, the maximum
value is set.

r_ W) Start/Configuration

G e 2ok

{4 Add command

We would like to point out that if the weight specified is too low, the robot will be operated outside the specification. This
can lead to increased wear and possibly to step losses and thus to damage to the system

Weight at TCP:
(min. 0.0 kg - max. 12.0 kg)

o
3D world: EMPTY_WORLD v

VX

Fig. 6-553:  Action window — Start/configuration with multiple tools
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If more than one tool is saved, the first tool is always the default tool for the program. The first tool
can therefore not be deleted since a default tool must always be saved. All other tools can be de-
leted (1) if they are not being used in any other action in the program.

When configuring the Waypoint, Change pallet, and Tool actions, only the tools added to the pro-
gram here can be used in each case.

6.8.2 Save tool in waypoint

In the Waypoint action (see section 6.3.2) you can define which tool is to be used to approach the
waypoint during program execution. For a new Waypoint action, the currently set tool is always
applied in the Tool (1) display.

E Velacity A D R\ User
horstFX /e c@————— 5% @ @@ (» @  Admin 09:37
examme prog_A Waypoint Waypoint Waypoint Waypeint
- - Basic settings Switching outputs Stop-conditions Set registers
° Start/Configuration
AR, Waypoint name: Destination point (tolerance) Define destination point:

(Y on soeca - o nter name. 2./ New destination point
.

Tool:

Velocity:
ty fruitcore-Greifer a e
U
H Position & orientation
.

o Details

Type of move:

“ L

L VARAD Y,

Fig. 6-564:  Action window — waypoint
Use the Remove button (2) to remove the tool saved in the waypoint. In the Tool display (1), the
text “Variables Tool”is displayed after removal.

In order to save another tool in the waypoint, which is already saved in the program, it is necessary
to switch to the Define destination menu (see section 6.8.3).

Waypoints for which “ Variables Too!/”is saved as the tool are always approached with the tool set
at this time when the program is executed. To set another tool within a program, the Change tool
action is used (see section 6.8.5).

6.8.3 Define destination

110

If a waypoint is to be approached with a specific tool that does not correspond to the currently
saved tool, a different tool can be selected in the Define destination menu (see section 6.3.2.2). For
the Relative waypoint action, the Define relative destination menu applies accordingly (see sections
6.3.3.1 and 6.3.3.2). However, you can only choose from the tools that are saved in the program
(see section 6.8.1).

As soon as the destination definition is saved, the selected tool is saved in the waypoint.
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6.8.4 Save tool in pallet

In the Pallet action (see section 6.3.10), you can define which tool is to be used to approach the
approach/departure points and the palletizing points during program execution. When a new pallet
action is created, " Variables Too/”is always set in the Tool selection field (see Fig. 6-7).

If a specific tool is selected here, all approach/departure and palletizing points of the pallet are
approached with the selected tool during program execution. If “Variables Tool”is selected as the
tool, then — as with waypoints — for each approach/departure point as well as palletizing point, the
respective point is always approached with the tool set at this time during program execution. Con-

sequently, another tool can even be used during a pallet pass using the Change tool action (see
section 6.8.5).

6.8.5 Change tool
All tools added to the program can be selected in the Change tool action (see section 6.3.13).

horstFx €' C.VWMZJ 25% ®e 06 @ 09:38

User
Simulation Admin

example_prog_A
Start/Configuration
Weight 120 kg
Waypoint 1
JOINT Speed =100%
@ Tool change

Set tool

Tool No Tool v

fruitcore-Greifer

No Tool

Fig. 6-575:  Action window — Change tool with multiple tools

Thus, during a program execution, the tool can be changed, and another tool can be set. This action
affects all waypoints that have “Variables Too/”set as the tool. These are approached accordingly
with the last tool set or the tool set at the time of execution.

Likewise, all approach/departure points as well as palletizing points are affected by this action if
“Variables Tool”is defined as the tool in the pallet configuration.
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7 User-specific operating view

The User-specific operating view menu is a very simplified and slimmed-down version of the normal
programming view. Here, the contents of the loaded program can neither be viewed nor edited, but
only the program can be executed. It is intended exclusively for use by the user role operator.

The configuration options available for the user-specific operating view menu are described in the
user-specific view settings menu (see Section 4.3.5).

By pressing the load program button in the main menu, this menu appears, but only under the
following conditions:

e A program must be stored in the settings menu "user-specific view".
e The automatic operating mode must be selected.
e The user role operator must be logged in.

If one of these conditions is not met, the normal programming view (see Sections 6.2 and 6.3) or a
corresponding pop-up window is displayed instead.

hOl’St FX L—O — 25 % A ) ;Norker 14:32

Current program: Example-Program.js @

Start Stop Pause

Fig. 7-1. User-specific operating view menu

Pos. | Description

1 Current program display — shows the name of the loaded program

2 Start/Continue button — starts the program execution or continues it, if it was paused
before

3 Stop button — stops the executed program

4 Pause button — pauses the executed program

5 Display of the current program status
- Green: program is being executed

- Yellow: program paused

- Red: error present
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8 Control robot externally

)

Pressing the Control robot externally button in the main menu displays the Control robot externally

menu.

Via the primary interface of horstFX, the robot can be controlled from an external computer by
means of function calls via an XML-RPC protocol (Extensible Markup Language Remote Procedure

Call).

This technigue allows the remote execution of methods, with data transfer via HTTP (Hypertext
Transfer Protocol). The data to be transferred is in XML format. There are many XML-RPC clients
in various programming languages, so integration into existing projects is easy. Several sample
clients have been developed to make it easier to get started, initially in Java and in HTML/JavaS-
cript. These clients can connect to the XML-RPC server of the horstFX application and then execute

commands there.

s
horstFX £ &

Velocity

User
Admin 09:43

URL:

hitpy//N10KONO?3 mshome net8080/xm!
Username: Password:

horstfX WZA3P9

B
| |
=
| |
=~
| |
N

Fig. 8-1. Control robot externally menu

No. | Description

1 Display of data needed for the external clients to connect to the primary interface.

2 List of all available commands that can be sent to the primary interface.

3 Display of log outputs generated by incoming commands.

horstcosmos.com. If you have any further questions, please contact the service department of

o Further and more detailed information on the use of the external control system can be found at

fruitcore robotics GmbH.
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Warning and Error Messages

Warning and error messages, such as the
emergency stop warning message, appear in the
form of pop-up windows. If a warning or error
message is ignored instead of acknowledged, a
red warning symbol (lightning icon) flashes in the
menu bar. By tapping this warning icon, an ignored
message can be displayed again at a later time
and then acknowledged/confirmed.

The following messages are possible:

— Emergency stop warning message

—  Safety stop warning message

—  System error message

— Operating mode change warning message

Emergency stop warning message

After triggering the emergency stop:
The Acknowledge button is initially disabled.

The Acknowledge button is activated as soon as
the emergency stop button is unlocked.

Tapping the Acknowledge button will open a pop-
up window to confirm the acknowledgement
process.

9 Warning and Error Messages

Fig. 9-1. Unacknowledged warning or
error message
EMERGENCY STOP '

EMERGENCY STOP has been triggered.
Acknowledge or ignore?

Fig. 9-2: Emergency stop warning
message

Acknowledge EMERGENCY STOP

Do you really want to
7 acknowledge the

- EMERGENCY STOP?

Fig. 9-3: Emergency stop — confirmation

For behavior in case of emergency, see Section 10.7.
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9.2 Safety stop warning message

After the safety stop has been triggered: Safety stop

The Acknowledge button is initially disabled. The
Acknowledge button is activated as soon as the

cause of the safety stop is eliminated (e.g. the o
safety door of a safety cell is closed again or there
are no more objects in the monitoring area of a

safety scanner). X
Acknowledge Ignore

Fig. 9-4: Safety stop warning message

Safety stop has been triggered.
Acknowledge or ignore?

Tapping the Acknowledge button will open a pop-

Acknowledge EMERGENCY STOP
up window to confirm the acknowledgement

process. I - Do you really want to
7 acknowledge the
| “° EMERGENCY STOP?

il

Fig. 9-5: Safety stop — Acknowledge

9.3 System error message

In case of malfunctions on the robot system, corresponding error messages (system errors) are
displayed on the horstPANEL.

If one or more system errors occur, a corresponding pop-up window appears.

System errors | date: 06/23/2022 2:39:52 PM

Internal errors encountered:

(KL1) COM_KL1_KL2_MISSING_HEARTBEAT — 0
% (KL1) COM_KL1_KL2_NOT_ACTIVE - 0

(KL1) SAFETY_WATCHDOG_KL4_TRIGGERED — 0

e (KL2) SAFETY_STANDSTILL_VIOLATION — 0

Acknowledge all Ignore

Fig. 9-6: Display system error
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Tapping the Acknowledge all button will open a pop-up win-
dow to confirm the acknowledgement process.

After all system errors have been acknowledged, normal oper-
ation can continue.

Tapping the Yes button will open the pop-up window to con-
firm the continuation.

9 Warni

ng and Error Messages

Acknowledge all system errors?

( KL2

, STANDSTILL_VIOLATION

L

Fig. 9-7: System error — confirm

acknowledgment

System error

?

All system errors have been acknowl-
edged.

Do you want to continue with the nor-
mal mode of operation?

Fig. 9-8: Continue operation —

query

System error

- Continue operation

Do you really want to
7 continue with the normal
mode of operation?

7<

Yes

Fig. 9-9: Continue operation —

confirm
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9.3.1 Overload error (step loss)

If there is an overload error (step loss) among the system errors, a special pop-up window with
additional information about overload (step loss) is displayed.

System errors | date: 05/25/2022 11:05:52 AM
L
Robot has stopped due to step loss.
> Possible causes.
- Incorrect load set
e - Collision caused
- Speed set too high
[ - Inadequately fastened load (vibrations)
- Technical problems
> 4 CAUTION: Loosing steps too frequently can damage the robot or affect the accuracy of
the robot. In case of doubt. contact fruitcore robotics.
Further information on the errors that have occurred can be viewed under Settings »
Robot data.
(KL1) ROBOT_JOINT_OVERLOAD 5
Fig. 9-7: Display system error — overload

The further procedure is identical to all other system errors (see Fehler! Verweisquelle konnte nicht
gefunden werden., Fehler! Verweisquelle konnte nicht gefunden werden. and Fehler! Verweisquelle
konnte nicht gefunden werden.).

More detailed information such as the number and times of the last occurrences of the overload
errors can be found in the Settings — Robot data menu (see section 4.4.1).

9.4 Operating mode change warning message

Switching to a different operating mode Causes | cpange of operating mode
the robot to stop. A corresponding pop-up window

. ) ) The operating mode < T2 > has been
appears on the display. To continue, the warning selected.
. L4 .
message must be acknowledged. The enabling 1 (Cxpentlys < RITOMATICS),
To prevent the change of operating
switch must be released during this time. mode the selection switch needs to be

brought back to the AUTOMATIC

e

Fig. 9-8: Change operating mode — query

By tapping the Confirm button, a pop-up window -
will open to confirm the operating mode change. Change of operating mode
‘ Do your really want to
O change the operating mode?
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After confirming the operating mode change, the
symbol for the corresponding operating mode is
highlighted in color in the menu bar.

9 Warning and Error Messages

Fig. 9-9: Change operating mode —
Confirm

/

F//_;\\ r//_;\ i//_;\\
(1) (72) (A)
p

SN N

Fig. 9-10: Display of the current operating
mode



10 Operation ' fruitcore
A ) robotics
10 Operation

10.1 Behavior in an emergency

WARNING!
Danger of impact and crushing due to robot movement

The safety stop function is deactivated in Teaching mode.

» Whiletherobotisin Teaching mode, close off the area around the robot, and protect it against
access by unauthorized persons. There must be no persons in the danger zone of the robot.

P In Teaching mode, secure horstPANEL and horstCONTROL against operation by unauthor-
ized persons.

WARNING!
The robot arm may be moved by applying external force only in emergencies.

Modules of the robot system may be damaged if the robot arm was moved manually in an
emergency. This may result in an uncontrolled start-up.

» Have the robot system checked by the service department of fruitcore robotics GmbH before
putting it back into operation.

» Inanemergency, press the emergency /@

stop button (1).

= All movements of the robot are
braked until it comes to a stand-
still. The program is paused.

Fig. 10-1: horstPANEL

» A pop-up window with a warning mes-
sage stating that an emergency stop
was triggered appears on the display.

EMERGENCY STOP

EMERGENCY STOP has been triggered.
Acknowledge or ignore?

Acknowledge Ignore

Fig. 10-2:  Emergency stop warning message

P Rectify the danger situation.

Reset the emergency stop

P Check whether the danger has been rectified before resetting the emergency stop.
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P Release the emergency stop button by
Lo Acknowledge EMERGENCY STOP
pulling it out.
= The Confirm button is activated. ' Do you really want to
» Confirm the warning message on the ? acknowledge the
display. EMERGENCY STOP?

= If the emergency stop was reset,
the program only starts up again
once it is continued manually.

Fig. 10-3:  Emergency stop — confirmation

10.2 Teaching mode

WARNING!
Danger of impact and crushing due to robot movement

The safety stop function is deactivated in Teaching mode.

» Whiletherobotis in Teaching mode, close off the area around the robot, and protect it against
access by unauthorized persons. There must be no persons in the danger zone of the robot.

» In Teaching mode, secure horstPANEL and horstCONTROL against operation by unauthor-
ized persons.

The robot can only be moved manually in two-handed operation. To move the robot, the enabling

ﬂ switch must always be kept pressed in the center position in operating modes T1 and T2. In
addition, the desired control element must be kept pressed on the display. As soon as one of the
two conditions is no longer fulfilled, the robot will brake until it comes to a standstill.

P Switch on the robot system (see section 2.1).

If the power supply was interrupted previously, the robot must be reinitialized.

P If necessary, initialize the robot (see section 2.2).

Switching to a different operating mode causes the robot to stop. A warning message appears
on the display. The message must be confirmed in order to proceed. The enabling switch must
be released during this time.

There are two Teaching modes: T1 or T2.
T1 - programming mode

The speed of the TCP is limited to 250 mm/s. The robot can be moved only with the enabling
switch.

T2 - program verification mode

The speed of the TCP (tool center point) can exceed 250 mm/s. The robot can be moved only with
the enabling switch.
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P Switch the key switch of horstCONTROL to T1 or T2. Pull out the key to prevent unauthorized
persons from changing the operating mode.

= Confirm the change of operating mode (see section 9.3.1).

= Create, edit, or run a program (see section 6).

10.3 Automatic mode

In Automatic mode, the robot moves without an enabling switch and the safety stop input is active.

WARNING!
Danger of impact and crushing due to robot movement

P Ensure that suitable protection devices (e.g. separating protection device, light curtain, or
safety laser scanner) have been installed.

P Check the protection devices for proper function.

ATTENTION!
Danger of damage due to incorrect or missing configurations in the software.

>

P Ensure that the program to be executed has been programmed and tested correctly before
staring Automatic mode.

ATTENTION!
Risk of collision due to program changes during Automatic mode.

>

» Do not make any changes to the program during Automatic mode.
P Make sure that no unauthorized persons have access to horstPANEL.
P Switch on the robot system (see section 2.1).

o If the power supply was interrupted previously, the robot must be reinitialized.

P If necessary, initialize the robot (see section 2.2).

on the display. The message must be confirmed in order to proceed. The enabling switch must
be released during this time.

o Switching to a different operating mode causes the robot to stop. A warning message appears

P Switch the key switch of horstCONTROL to Automatic. Pull out the key to prevent unauthorized
persons from changing the operating mode.

= Confirm the change of operating mode (see section 9.3.1).

= Create, edit, or run a program (see section 6).

10.4 Shutdown after end of operation

At the end of operation, the robot system must be shut down.
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P To cancel a running program, tap the rnosex <5 g e
Cancel program button (7).

Woypone1

= Therobot is braked immediately.

i

00000

[ &SNS

Fig. 10-4:  Cancel program execution

P Check whether the robot is in a safe position (e.g. there is no workpiece in the gripper).
If necessary, bring the robot into a safe position by moving it manually via the Free travel menu
(see section 4.9.1).

ATTENTION!
Before the robot system is switched off, the proper shutdown of the computer for horstFX inte-
grated in horstCONTROL must be ensured.

P Navigate to the main menu. Tap on the Exit horstFX button there (see Fig. 3-3). A pop-up win-
dow with two options appears. Select the option Shut down system (1) and then confirm with
the OK button (2).

Exit horstFX

Do you want to exit horstFX and switch to the desktop or

7 shut down the system?
L

Exit horstFX

O Shut down system @

Fig. 10-5:  Shutting down the computer for horstFX

Alternatively, you can shut down the computer integrated in horstCONTROL for horstFX as
follows:

Press the PC ON/OFF button of horstCONTROL. A pop-up window appears. In this pop-up win-
dow, tap the Shut Down button (1) to shut down the computer for horstFX.
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horstFX 7€ o @O@® 7 Admin 10:45
‘ JO/A Connect to robot ‘ . Create program ’
[. Initialize robot J ‘. External control j l. Load program }

[# Editprogram
‘:MMMM:

Not
initialized

Fig. 10-6:  Shutting down the computer for horstFX — alternative

» Switch the main switch of horstCONTROL to OFF.

» Secure the main switch with a lock.
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11  Troubleshooting
If faults occur in the robot system, corresponding error messages (system errors) are displayed on
the horstPANEL.
P Follow the instructions on the horstPANEL to rectify the cause of the fault.
P Confirm the fault message on the display once all causes of the fault have been removed.

P Call the fruitcore robotics GmbH service department if you cannot remove the causes of the
fault yourself.

In case of software problems, switch off the robot system according to section 10.4 and switch
it on again as described in section 2.
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