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WHAT IS VirtuaI'ReaIit.y, or VR, is where a Virtu'al World - a
three dimensional environment or scenario created on

a computer - can be freely explored, experienced and
VIRTUAL examined in real time. All actions occurring in the
virtual world appear in the Superscape Viscape

REA”TY? viewing window, shown below.

Through the use of VR, users can interact with the
virtual worlds, as if they were really there, in "real"
life. ltems can be switched on, off and even broken.
The forces of nature, such as gravity, can also play
their part in upsetting the balance of any set tasks.
The beauty of VR is that although set tasks might not
go according to plan, first time, the virtual worlds can
be reset for the users to try again. Therefore, VR proves
to be the ideal medium for training purposes.

VR is also one of the
Denford ¥irtual Reality - [c:Av_cim\room814robot1d. swi] Safest and most cost
|[iewPeirts: [t he robot control b, click switchtoumiten | effective ways to gain
experience from using
expensive pieces of
equipment, such as robots
and CNC machinery,
before moving onto the
"real" items in question.

Anything can, and quite
often does, happen in a

o virtual world. You don't
A | have to follow any

predetermined paths.

[ab |
VISCAPE- > B\3 4la| @ || | Whathapensreallyisup
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THE DENFORD Superscape Viscape is used as the runtime platform
for showing the virtual worlds, which are loaded as

VR ROBOT five separate robot rooms.

These robot rooms contain Denford VR Robots, based

S upon true industrial Mitsubishi RV-M1 robots, with all
OFTWARE. the operating functions of the real machines.

The Virtual Reality Linker window provides the user
interface for controlling and programming these robots,
along with other devices present in the virtual worlds.

#* Edit Robot Memory

b ]

GRIPPERS AROUMD PERCIL

VR LINKER MAIN

Ele Service Optiors Hel
CONTROL WINDOW.
[Robon |

DEVICE @ c

A ][] Eoir Rosot ue

E OvER MIDDLE

e KED FOSITION
= inker

1 Close | *yrersion 1.00 MEmoRY WiNDOW. eoeoenon

1| Robot-1 [0 ]

Memory Dptions  Scripts

G

c

o

©_ OVER GREEM
C  INGREEN
c
c
c
L

OVER YELLOW
1N VELLOW
OVER RED

JWEFD

X Cancel

Denford Virtual Reality - [c:\vr_cim\room&1\robot1d.svi]
JJV\EW Pairts: [Atthe robot contral box. click switch to turn it an 5

SUPERSCAPE

HE VISCAPE MAIN
Rosot ConTroL w VIEWING WINDOW.

PANEL wiNDOW.
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How T0 USE
THIS MIANUAL.

VirTuaL Reauty Rosot - User's ManuaL

The printed manuals, together with the on-line helpfile
and hints system, provides a comprehensive guide to
the use of the Denford VR Robot.

A separate printed guide contains information
detailing the installation of the Denford VR Robot
software.

This manual divides, broadly, into 4 areas of study:

® A quickstart tutorial, designed for those of you who
just can't wait to be thrown in at the deep end.....

® A section describing the features, basic configuration
and use of the Superscape Viscape software.

® The majority of the manual details the many
components and windows of the VR Linker program,
used to control and program the robots in the
virtual worlds.

® A detailed reference section includes explanations
and tips for completion of the tasks in all five virtual
world robot rooms.

Information relating to setting up and using the
Denford Virtual Reality Robot software with a "real”
robot is included in a section of the VR Robot on-line
electronic helpfile.

INTRODUCTION - 1.3



CONVEN'”ONS Conventions (shortcut commands) used in the manual

follow this format:

USED |N THlS When reference to either a left button or right button
mouse click command is omitted, perform one click
with the left mouse button.

VIANUAL.

For example - Click "File" on the VR Linker window -
means click the left button of the mouse once, when
the cursor is directly pointing over the the File Menu of
the menubar in the VR Linker window.

When a select menu command is requested, the menu
and option names are seperated by a vertical line, for
example - Click "File| Open" - means open the File menu
and click on the Open option.

[Text] - Square brackets containing text are used to
show software screen buttons or gwerty keyboard keys
that require either pressing or clicking on with the
mouse.

1.4 - INTRODUCTION VirTuAL Reauty Rogot - User's MaNuAL



QUICKSTART
TuToRIAL.

VirTuaL Reauty Rosot - User's ManuaL

STARTING THE SOFTWARE....

Denford VR Robot's successfully installed and you're
ready to go!

To start the software, click on the "Start" button of
your Windows 95 startbar:

i Start |

Next, click on the "Programs" group, then "VR Robot"
and finally "Start VR Robot" to start the software.

Logaing ON....

The User Ildentification window will appear. Click in
the blank dialog box and type in your name (this will
become your personal user name each time you use
the software):

E Uszer Identification M= E
Enter your user ldentifcation:- ......... \/OK ..........
ITypt: wour name in herell] j -
M1 Close

VIRTUAL LINKER

QuicksTART TuToRIAL - 2.1



QUICKSTART

TuTORIAL.

2.2 - QuicksTART TUTORIAL

LoapinG A Rosot Roowm....

The VR Linker window is displayed with the message
"No Virtual Room Selected". VR Linker is the program
that lets you control devices in virtual worlds, called
"Robot Rooms", that are open:

8l [Mo connection] [HE E3

File Semrice Options Help O

TootsAR

No Virntual Room
Selacted

¥R Linker
Yerzion 1.00

From the VR Linker toolbar, click on "File|Run Virtual
World|Robot Room 1".The Viscape window will
appear and automatically open Robot Room 1. All the
Robot Rooms start from within a lift Note that the
display on the VR Linker also changes:

% [Room81] (o]

File  Service Options  Help

Denford Virtual Reality - [c-\vi_cim\room81\robot1d. svi]

=
1=
© _I HV\ew Puirts: |Back o the Lift vl

DEYICE

Yersion 1.00

" P B\3 4e @ 3
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O.UICKSTART FLving ARounD A RosoT Room....

Many of the devices in the robot rooms can be
TUTORIAL operated as if you were in "real life". Don't be afraid
" to experiment - the robot room can always be reset!

Click on the lift doors to open them. Now click on the
middle movebar icon, continue to hold the left mouse
button down and gently move the mouse cursor up.
You will start to move forwards into the room:

—— PRESET
VIEwPOINTS
LisT BUTTON
— Mouse
CuRsor
o o iy, W A 5y
VISCAPE" < B\ 3 4|2 @ 3
T
Move Up anp Down/  Move Forwarps AN Tit ViewpoinT
HorizonTALLY LEFT Backwarps/ Turn Up anp Down
AND RigHT Lert anD RigHT

If you lose your bearings, click on the Preset
Viewpoints List button (shown above), then click on
one of the five preset viewpoints described in the
dropdown list to change the view.

VirTuaL Reauty Rosot - User's ManuaL QuicksTART TuToRIAL - 2.3



O.UICKSTART SwitcHing On THE Rogor....

Find the grey electrical control box, then click on the
TUTORIAL power switch - you will hear the ro'bot "n'est" (move to

" its datum position). To make it easier, a preset
viewpoint is available of the robot control box switch:

Denford Virtual Reality - [c:Avr_cim\room81\robot1d. svr]

J_| Wiew Paints: |4t the robot control box, click switch to turm it on -

=Y VREOL

The name of the device you've just switched on
appears in the "DEVICE" panel of the VR Linker
window. Click on the [C] button to display the Robot
Teachbox (the control pad for "Robot 1"):

% [Rooms1] P |

Fil= Service DOption: Help

{Robot1 =
DEVICE @ o DispLay ConTROL
li Pap ButTON
; ¥R Linker
| Yerzion 1.00
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O.UICKSTART Using THE RosoT TeacHBox 1o Move THE Rogor....

Click the On/Off switch on the Robot Teachbox to

TuToRIAL. Switch It "om”

Click the brown [PTP] button to set
the robot in "point-to-point” mode
; (sets the righthand movement
- : buttons of the Teachbox to
: : control the robot axes). Use these
light beige coloured buttons to
manually move the robot.

kemory  Oplions  Scripts

=L DN DR

When a move command cannot be
performed (eg, the axis hits its limit
switch) a buzzer will sound.

ON_OFF EMG.STOP

o]
L

RV-M1 TEACHING BOX

L

INC

DE

HEHA
[o]
HERR

TRN || WRT

o =] [

pre]— ) ]

BUTTON [o0]fe= BB You can also move the robot by clicking and holding

MITSUBISHI the left mouse button on a robot axis (the pivot point),
[MovemENT] then dragging in the appropriate direction to move the
BUTTONS robot arm.

MITSUEISHI

AT =]
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QUICKSTART
TuTORIAL.

ON OFF EMG.STOP

= |0

RV-M1 TEACHING BOX

.

[PS]
BUTTON

[(MOV]
BUTTON
[ENT]

B BH B

ENT | |TOOL

BUTTON

SetTing THE RosoT PosiTions....
|

[CENVION Cptions  Scripts

Click on the "Memory" menu
and check that the "Use
Memory Descriptions” and the
"Warn If Position Exists" options
are switched "on" (indicated by
a tick mark). Click on each
v Use Merory Descriptions | option to switch it "on" or "off"
v warn [ Pozition Existz (Shown Ieft)

Save memory to...

Laad memary fram...

Merge memony with....

Edit Memary...

Serd|f emon 1o Feal Fobot
Eererne fermarn Eram Eeal et

Move the robot so its arm is horizontally outstretched, using
the Teachbox to control the robot axes:

To save this position in the robot memory, click the
[PS] button, then enter the three digit number "123"
using the Teachbox [NUMBERS] buttons and press
[ENT]. Type in a Robot Position Description in the dialog
box that appears and press the [OK] button to save
the robot position:

E Robot Position Description M= 3

(R0807 ARA DUTSTRETCHED ]
X Cancel |

"Enter Description

MITSUBISHI

[NUMBERS]

BUTTONS

Move the robot to a new position. Now click the [MOV]
button, enter the number "123" using the Teachbox
[NUMBERS] buttons and press [ENT]. The robot will
move to the position you just saved.

2.6 - QuicksTART TUTORIAL
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QuicKSTART
TuTORIAL.

VirTuaL Reauty Rosot - User's ManuaL

Using THE RoBoT ScripT EDITOR....

Click on "Scripts|Edit Script..." in the Robot Teachbox
window toolbar to display the Robot Script Editor, used
for building robot programs from positions saved in
the robot memory.

Click with the right mouse button in the first box to
the right of the program line number1. Next, click with
the left mouse button on the "Robot Speed"” option in
the pop-up menu that appears:

i Robot Scrpt M= B |

File  Opfinme
Mowve to Pogition I

Raobot Speed
Open Grippers
Cloge Grippers
Goto Line

Do Sub-routine
W ait time
Mest FRobot

Add I Inzert I Delete I

“DK x Cancel EI EI EI EI

Click with the left mouse button on the number "7"
from the next pop-up menu. The program line you have
just written sets the speed at which the robot will
perform any subsequent commands:

QuicksTART TuTORIAL - 2.7



QUICKSTART
TuTORIAL.

2.8 - QuicksTART TUTORIAL

UsinGg THE RoBoT ScripT EDITOR....

Click the [Add] button at the bottom of the Robot Script
window to add a new blank program line:

Click with the right mouse button in the first box to
the right of the program line number2. Next, click with
the left mouse button on the "Move to Position"
option in the pop-up menu that appears:

Move to Pozition Set robot movement speed to 7
Fobot Speed

Open Grippers

Cloze Grippers

Goto Line

Do Sub-routine

Wit time

Mezt Robot

Click with the left mouse button on the program number
"123 - ROBOT ARM OUTSTRETCHED" from the next
pop-up menu. The program line you have just written
instructs the robot to move to position "123":

VirTuAL Reauty Rogot - User's MaNuAL



O.UICKSTART Using THE RoBoT ScripT EDITOR....

Click the [Add] button at the bottom of the Robot Script
TUTOR|AL window to add a new blank program line.

Continue to build the program adding a time delay of 5
seconds on program line 3 and a nest robot command
on program line 4. Build program lines 3 and 4 using
the same method as for program lines 1 and 2:

To test your "new" robot program, highlight program
line number 1, by clicking the [Rewind to Start] button
on the control panel in the righthand bottom corner of
the Robot Script window. Start the program by
clicking on the [Play] button:
& Robot Script SIS B3

Filz  Optians

[Rewinp 10 START]

[STop]
[Pause]

[Pray]

Add I Insert | Delelel

VoK | X cancel| mil}lﬁl El lﬁl Iﬁ|

Note - The programs can only be played when the
Robot Teachbox is switched "off". If the Robot
Teachbox is "on", the [Play] button will be greyed out.

To save your program, called a robot script file, click
"File| Save As", enter a filename and press the [OK]
button in the Save As window that appears.
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O_UICKSTART LoapinG THE ExempLAR FiLes For Rosot Room 1.

Note - Exemplar files to complete all the tasks in all
TUTORIAL five robot rooms are installed only if specified during
" the initial install of Denford Virtual Reality Robot.

To load the robot script file that successfully carries
out the task in Robot Room 1, you must first load the
robot memory that "matches" the robot script file.

Click on "Memory|Load memory from..." in the
menubar of the Robot Teachbox window. Browse and
open the folder numbered "10000" and load the
exemplar memory file. Folder 10000 contains all the
exemplar files required to complete the task in room
1. The completed task files for Robot Room 1 are
installed by default to the following path:

C:\ProgramFiles\Denford\VirtualRobot\Room81\10000.

Click on "Scripts| Edit Script..." in the menubar of the
Robot Teachbox window to display the Robot Script
window.

Click on "File| Open" in the menubar of the Robot Script
window. Browse and open the folder numbered
"10000", then load the exemplar robot script file.

Check that the Robot Teachbox is switched "off".

Click the [Rewind to Start] button, then the [Play]
button on the control panel of the Robot Script
window, to start the program.
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STARTING THE The easiest way to start the Denford VR Robot

software is through the Windows 95 startbar menu.

VR R If the Denford VR Robot has been installed using the
OBOT recommended program groups, the software can be
started by clicking on the following:

SOFTWARE -  Startbar

- Programs
LOGGING ON - Denford (program group name)
- Virtual Robot (program group name)
- Virtual Robot (shortcut to Cim_link.exe)
WlTH A USER The program will ask you to log on with your user
name. Click the list button to display the dropdown
NAME list of Virtual Robot users (shown below). Highlight

and click on your user name.
[OK] BuTTON TO

conFiRM User NamE |

User NAME
DiaLoe Box Droppown LisT BUTTON. Open VR LINKER.
E Uszer Identification & &
Enter your user ldentifcation:- --------- Q_/ OK """""
o j =
Andrew Gaze [l Close
Mark Ward -O0——

ViRTurc TINKER

Droproown LisT oF [Croske] ButToN TO SHuTDOWN USER
Recisterep User NAMES. InenTiFicATION WinDOW | VR LINKER.

To add a new name to the Virtual Robot users list,
simply click in the blank user name dialog box and
type in your name.

VirTuaL Reauty Rosot - User's ManuaL StarTING THE VR Rosot SoFtware - 3.1



Loceing On AS
A DEFAULT
UsER.

3.2 - StarTing THE VR RoBoT SoFTwARE

Logging on as the "Default User" gives immediate
direct access to all the exemplar files required to
complete the tasks in all five robot rooms.

To log on as the "Default User", click the list button to
display the dropdown list of Virtual Robot users, then
highlight and click on "Default User" (shown below).

E Uszer Identification M= E

Enter your user ldentifcation:- o 0K

Default User [l Close

VIRTUAL LINKER

Using the robot rooms as a "Default User":

- When a robot is switched on, the memory required
to complete the room task is automatically loaded.

- To load any exemplar sequence editor or robot
script file to complete the room task, simply use the
"File|Open" options in each respective menubar -
the Open window should automatically display the
contents of the correct folder (default user number
"10000").

Note - Exemplar files to complete all the tasks in all
five robot rooms are installed only if specified during
the initial install of Denford Virtual Reality Robot.
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START'NG THE Clicking the [OK] button on the User Identification

window will open the VR Linker window (shown

VR Rosot beIOW)' y
SOFTWARE. -~

No Virntual Room

/ Developed SE!‘ECfed
_ 4 Marl?%\'ard

Checking Dangle status.. |

1 ¥R Linker
; Yerzion 1.00

To load one of the five available virtual worlds, click
on "File|Run Virtual World" in the VR Linker toolbar,
then select and click on the required "Robot Room
Number" from the list (see page 4.1).

SECURITY The Denford Virtual Robot software will not run
without the Security Dongle (shown below left). Fit
the Denford Security Dongle to the parallel port of your

DoNGLE computer.
CoNNECTION.

x Cancel |
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USER F”_ES - When you log on as a new user of the VR Robot

software, a personal user directory is automatically
STRUCTURE created in the folders of any robot rooms you view.

These personal user directories are used to save any
files created, required or saved in the virtual worlds
viewed. All user directories are named with your
personal user identification number.

To view your personal identification number, click
"Help|User Information" (as shown below). Click on
the [OK] button to remove this window.

Uszer Infromation M=l E3

Identification: Matt Clayton
Directory Number: 3

VIRTUAL LINKER - SOk
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L OCATION OF LocaTion oF PersonAL USER DIRECTORIES.

The personal user directories are stored in the Virtual

DERSONAL USER Linker folder, for example (by default install):

- C drive (hard disk)
JIRECTORIES - Program Files folder
" - Denford folder
- Virtual Robot folder
- Room 81 folder (robot room 1)
- 1 (personal directory for user 1)
- 2 (personal directory for user 2)
- 3 (personal directory for user 3)
- 10000 (default files directory)
- Room 82 folder (robot room 2)
- Room 83 folder (robot room 3)

- Room 84 folder (robot room 4)
- Room 85 folder (robot room 5)

(Rooms 82 to 85 also contain the default files directory,
along with any required personal user directories,
automatically created when the robot rooms are used).
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LOAD'NG Note - Exemplar files to complete all the tasks in all
five robot rooms are installed only if specified during
the initial install of Denford Virtual Reality Robot.

Exemplar files used to complete the tasks in all five
robot rooms can be loaded into the following:

EXEMPLAR
- The Action Editor (see page 6.5).

FILES FOR
- The Sequence File Editor (see page 7.3).

COMPLETED - The Robot Memory (see page 4.4).

- The Robot Script Editor (Page 8.9).

TASKS_ For each of the above options, browse for the folder
relating to the robot room being viewed (ie, the "Room
82" folder for robot room 2), then open folder "10000"
where all the exemplar files required to complete the
tasks are stored.

Note - The exemplar files are not read only - they can
be overwritten. To restore any incorrect or damaged
exemplar files, copy them directly from the
appropriate default user folder ("10000") on the
cd-rom.
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How T0 USE
THE ON-LINE
HeLp SySTEM.

VirTuaL Reauty Rosot - User's ManuaL

The VR Linker on-line helpfile and hints system
provides context sensitive help on using all parts of

the VR Linker program.

Simply press the [F1] on your keyboard to display the
appropriate help pages (when available) for the
window or component currently highlighted. The
helpfile can also be accessed from the Help menu on
the menubar of the VR Linker window.

When you hold the cursor still for two seconds over an
unknown dialog box or button, a pop-up hint label will

appear (shown below).

€ [Room81]

File 5Service DOption: Help

=100 x]

| Robot1

DEVICE

Do Task 1 =

poszible actionz for the selec
e

jI_L Close

¥R Linker
Yerzion 1.00

ted device.

Detailed information relating to setting up and using
the Denford Virtual Reality software with a "real"
robot is included in a section of the on-line helpfile.
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How T0 USE
THE ON-LINE

HELp SYSTEM.

3.8 - StarTing THE VR RoBoT SoFTwaARE

The on-line helpfile system for the Superscape
Viscape software contains a wealth of information
allowing the potential of the viewing software to be

fully maximised.

Access the Viscape helpfile by clicking the Viscape
Menu button, then highlighting and clicking on the Help

option (shown below).

Rezet Waorld
Lewvel
Select Yiewpaint...

Dizplay Mode 3

Setup...
Propartional Cantral Setup
Interlace Dizplay

YWorld |nfarmation. . | !

Licenze
About Viscape. ..

o ta SuperCity

gjo— "DispLay THE Viscape Menu"

BUTTON, LOCATED IN THE LOWER
RIGHTAND CORNER OF THE MAIN
ViscaPe winpow. CLiCK THIS
BUTTON TO SHOW THE VISCAPE
Menu.
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CLoSING THE
VR Rosot
SOFTWARE.

VirTuaL Reauty Rosot - User's ManuaL

To close the VR Robot software:

- Close any active virtual world robot rooms by
clicking on either the "zero" floor button in the lift,
or clicking on "File|Close Virtual World" in the VR
Linker toolbar (as shown below).

% [Room81] M= B3

Service Optioh:  Help

Load “world file Chrl+L
Clear Wiarld File Chrl+C
Edit Sequence File Chrl+5
Fun Yirtual A orld »

YWirtual Woarld

1 C:Awr_cimF oomE2145F oomE 2. Cl

2 C:hvwr_cimsF oomB82435F oomB2. cim

3 C:hver_cimsF oomB24F oom82. cim

4 C:hver_cimsF oomE1 WA oom1 . cim

5 C:WWR_CIMMROORMEENROOMER.CIk

B C:WR_CIMMROORE1 N WRO0MET . Clk

Export To Command File...

If you try to close the VR Linker with a virtual world
robot room still active, a warning window will be
displayed (as shown below).

Warning |

& Wirkual Wwiarld still active, Click on floor O'in lift b cloze link,

continued....
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CLOSlNG THE continued....

- Click on the [Close] button in the VR Linker window

VR ROBOT to shutdown the VR Linker program (as shown

below).

@ [No connection] !E

SOFTWARE.

No Virtual Room
Selected

1| ¥R Linker
VYersion 1.00

- Click on the [Close] button in the User Identification
window to finish the shutdown of the VR Robot
software (as shown below).

;‘_E_ User ldentification

Enter your user ldentifcation:-

| =

VIRTUARL LINKER
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OPENING A
VIRTUAL
WoRLD.

VirTuaL Reauty Rosot - User's ManuaL

Superscape Viscape provides the main window for
viewing any devices and actions in the virtual robot
worlds. The Viscape window is automatically displayed
when any of the five robot rooms are opened.

To open a virtual world robot room, click "File|Run
Virtual World" in the menubar of the VR Linker
window.

From the "Run Virtual World" menu click on the virtual
world robot room you want to open (shown below).

Eewice Options  Help
Load World file DhileL |

Clear warld File Chil+C
Edit Sequence File Chil+5

...... Robat Room 1
Close Wirtual World Robot R oom 2

1 C:vwn_cimRoomaz2y1\RoomB2.Clt Fiobot Floom 3 [SUPERSCAPE 4
2 Ciwr_cim'Room3243\Roome2. cim SCAPE"
3 Chwi_cim\Room824Room32. cim
4 Chwr_cim\Room814RoomB1 . cim Launching Viscape.
5 C:\VR_CIM\RO0ME5\ROOMES.CIM

£ C:\VR_CIM\ROOME143\RO0MS1.CIM

Ermoart Te Eommand Bl

Superscape Viscape will launch, automatically loading
the required virtual world robot room number.

Note that the VR Linker changes from showing "No
Virtual Room Selected", to displaying "DEVICE" and
"ACTION" panels.
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CLOS'NG A A virtual world robot room can be closed using the
following methods:

VlRTUAL 1) Click “File|Close Virtual World” in the menubar of
the VR Linker window to shutdown the currently
running robot room, along with the Viscape

WoRLD. window.

2) Move back inside the lift (using the shortcut
viewpoints, if available) and press floor button “@”
(shown below). The Viscape window will remain
open. A “new” robot room can be loaded from within
the lift, by pressing the lift floor button representing
the “new” robot room number to be loaded.

Denford Virtual Reality - [c:\vr_cim\room81\robotld. swr]

” View Paints: |Back to the Lift =

Cuick THE "ZERD"
BUTTON TO CLOSE
THE VIRTUAL WORLD

R N

Note - The VR Linker window cannot be closed when
the Viscape window is open.
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VlSCAPE WlNDOW - The Viscape window is split into three basic areas, the

largest and most obvious being the viewing area, where
the objects and devices in the virtual worlds can be

GENERAL LAYOUT. seen. Each robot room starts from within a lift - click

on the lift doors to open them.

The viewbar is positioned above the main viewing area,
containing a list of the preset views available for the
virtual world.

The Movebar, used for navigating around the virtual
world and the Toolbar icons, used for configuring and
using Viscape, are positioned below the main viewing
area.

ViscaPE winDow - GENERAL LAyour.

ViEwsaR Main ViEwing ARea

Denford Yirtual Reality - [c:\vr_cim\room81\robot1i svr]

JJ ‘Wiew Paints: [Back to the Lift

MOVEBAR TOOLBAR Icons
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VISCAPE WINDOW - | The Viewsar.

The viewbar contains a number of preset viewpoints
THE V|EWBAR_ in the virtual world. Viewpoints are particularly useful
for navigating quickly, or regaining position when lost
in the virtual worlds.

To select a viewpoint, click on the viewpoint list
button to display the dropdown list of preset views.
Highlight the required view description you require, then
click the left mouse button to confirm and change the
view (as shown in the righthand panel).

The same viewpoints can also be selected from the
floating Active Viewpoint window, accessible by
clicking on the "Viscape Menu" icon and selecting the
"Select Viewpoint..." option (as shown below).

Active Yiewpoints |

Cloze

View 1 is the same as the top description in the
viewpoints dropdown list, View 2 is the same as the
second description down the list, etc....
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VISCAPE WINDOW -
CHANGING THE
VIEWPOINT.

VirTuaL Reauty Rosot - User's ManuaL

Denford Yirtual Reality - [c:\vr_cim\room81\robot1d. svr]

the Lift
Back to the Lift

Atthe robot contral box, click switch to turn it on
i of the robot

VISCAPE" > 72\ 3 4|2 @ x|

— CLICK THE
DROPDOWN LIST

BUTTON, j

HIGHLIGHT THE
REQUIRED
VIEWPOINT TEHN
CLICK ....

Denford ¥irtual Reality - [c:\vi_cimiroomiNgfiobot1d_svr]

VISCAPE: > B\ D 4|2 @ 3

....TO CHANGE
T0 THE "NEW"
VIEWPOINT.

THE VISCAPE WiNDOW -

45



VISCAPE WINDOW -
THE MovEBAR.

4.6 - THe ViscAPE wiNDOW

THE MovEBAR.

The movebar tools allow you to freely "fly" around the
virtual world, using your mouse. Try to think of the
display in the Viscape window as being the view from
a floating camera head, which you can control using
the three movement icons: vertical, horizontal and
tilting.

> B\ 3

Simply click and hold the left mouse button down over
a movement icon, then drag the icon in the
appropriate direction to move, according to the
settings of the icon chosen (as shown in the righthand
panel).

The icon being used will change colour to show which
movement direction you are applying.

As you move your mouse cursor further away from
the icon, whilst keeping the left mouse button
depressed, your speed of movement will increase.

Tue Movesar Icons.

& The Vertical Movement icon mimics the
";" camera moving from side to side, whilst

looking straight ahead.

& The Horizontal Movement icon mimics the
":'- camera moving forwards and backwards and/
or turning whilst looking straight ahead.

¥ [Ihe Vertical Movement icon mimics the camera
#1  tilting to look up or down.
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\/ISCAPE WINDOW -
MovING AROUND
A VIRTUAL
WoRLb.

VirTuaL Reauty Rosot - User's ManuaL

Denford Virtual Reality - [c:\vr_cim\room81\robot1d. svr]

[ iews Pints: [Brck to the Lif g

LEFT CLICK, HOLD AND
DRAG THE REQUIRED
MOVEMENT ICON IN THE
DIRECTION YOU WANT TO
MOVE. THE MOVEMENT
DIRECTION IS SHOWN BY
THE ICON ARROWS
CHANGING COLOUR.

|_— THE FURTHER YOU MOVE
THE CURSOR AWAY FROM
THE ICON, THE FASTER
YOU WILL MOVE THROUGH
THE VIRTUAL WORLD.

KEEPING THE CURSOR
CLOSE TO THE

| _— MOVEMENT ICON ALLOWS
PRECISE POSITIONING OF
THE "CAMERA" VIEW.

THE VISCAPE WiNDOW -

4.7



VISCAPE WINDOW - | Menulcons.

The lower righthand corner of the Viscape window

TOOLBAR ICUNS_ contains the four toolbar icons....
S [

4% @ 3|

Lever View Icon.

Reser WoRLD Icon.

SuperciTY (INTERNET) IcON.

Main Viscare Menu Icon.

4] The Levee View lcon.

Click the Level View Icon to reset the tilt angle of the
"camera" view to horizontal, ie, level. The height of
the "camera" view is not affected.

ﬂ - THE Reser WoRLD Icon.

Click the Reset World Icon to restore the settings of
the currently loaded virtual world back to their default
values.

QI - THE SuperciTY (INTERNET) Icon.

Click the Supercity (Internet) Icon to connect to the
Superscape website via an internet connection.
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VISCAPE WINDOW -

THE MAIN

Viscape MEenu.

VirTuaL Reauty Rosot - User's ManuaL

ﬁl - THE Main Viscare Menu Icon.

Click the Main Viscape Menu Icon to display the main
Viscape menu (shown below).

Fezet World
Level
Select Yiewpoint. .

Dizplay Mode r

Setup...
Froportional Control Setup
Interlace Dizplay

Help...

World | nformation. .
Lizenze

About Yiscape...

Go to SuperCity

£

Ala] @ =

The options available in the main Viscape menu are as
follows:

® Reset World - Click to restore the settings of the
currently loaded virtual world back to their default
values.

® Level - Click to reset the tilt angle of the "camera"
view in the virtual world to horizontal, ie, level. The
height of the "camera" view is not affected.

continued....
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VISCAPE WINDOW -
THE MAIN
Viscare MEenu.

4.10 - THe ViscAPE wiNDOW

continued....

® Select Viewpoint... - Click to display the Active
Viewpoints window, from which preset viewpoints
can be selected and applied to the currently loaded
virtual world.

® Display Mode - Click to show the mode in which the
virtual worlds are being displayed, indicated by the
presence of a "tick mark" (shown below).

v Auto detect [DirectDraw)
WinlE
DirectDiraw
RGE Emulation
Direct3D HAL

Some of the modes listed above may be available,
depending on your system:

WinG - May increase the speed of the graphics on
computers without Direct3D hardware acceleration,
but at the loss of some graphics quality.

DirectDraw - Gives the best quality graphics on
computers without Direct3D hardware acceleration.

RGB Emulation - A Direct3D software emulation
mode. Worlds may run very slowly compared to
worlds using any of the other modes. An MMX
enhanced processor may improve performance in
this mode if MMX Emulation mode is not available.

Direct3D HAL - This can provide good graphics and
fast worlds, but it is only available if you have a
Direct3D graphics card and software installed on
your system.

MMX Emulation - Same as RGB Emulation mode
but uses an MMX enhanced processor.

continued....
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VISCAPE WINDOW -
THE MaAIN
Viscape MEenu.

VirTuaL Reauty Rosot - User's ManuaL

continued....

® Setup... - Click to display the Viscape Setup
window, used to Enable/Disable devices (such as
mouse control or sound effects) and configure the
viewing screen display options.

® Proportional Control Setup - Click to display the
Proportional Control Setup window, used for
configuring multiaxis movement devices such as a
Spacemouse or joystick.

® |nterlace Display - Indicated by the presence of a
"tick mark". Click to select an interlaced display (for
virtual worlds designed to be used with 3d glasses).

® Help... - Click to view the on-line Superscape Viscape
helpfile, containing detailed information on
configuring and using Viscape.

® World Information... - Click to display the World
Information window, containing an explanation, hints
and tips for the currently loaded virtual world (shown

below).
‘World Information HE

Robot world 1

The robot in this world can be moved by
clicking the mouse on any of the robot arms.
hold the mouse key down and move the mouss.

Open and close the grippers by clicking on
them.

Click on the pencil block to put the pencil

Erevious, Next

® License - Click to read the Superscape Viscape
license agreement.

® About Viscape... - Click to display the version and
user details for Viscape.

® Go to Supercity - Click to connect to the Superscape
website via an internet connection.
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VISCAPE WINDOW -
SWITCHING ON
THE SOUND.

4.12 - THe ViSCAPE WINDOW

To switch any sound effects in the virtual world on or
off, click the Main Viscape Menu Icon, then select and
click on the "Setup..." option to display the Viscape
Setup window (shown below).

Select the "Devices" tab. Scroll down the options in
the top window until the Sound settings are visible
(shown below), then click on the [Enable] button to
switch the sound on, or the [Disable] button to switch
the sound off.

Finally, click on the [OK] button to apply any changes
made to the setup.

Yiscape Setup
DevicesQbisptayt 1) SELECT THE
Sound: Sound Enabled B Devices TaB.
Diizplay: Enhanced Enabled
Senal Senial Paorts Enabled O 2) ScRoLL DowN
Hetwark: MetBios Dizabled =l
THE LIST UNTIL
Eratle I Dizable I Beszet I Add I SOUND IS
O\ HIGHLIGHTED.
Thiz device is a Windows resource. Use |
windows Contral Panel ta change the settings. — 3) Cuick on
EITHER THE
[EnaBLe] or
[DisaBLE]
BUTTONS.

|_— 4) CLick oN THE
[OK] ButTON TO
APPLY THE
CHANGES.

-

OF. I Cancel
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STARTlNG THE The VR Linker window is the main link between the

user and the devices and objects in the Viscape

VR LINKER window. You use the VR Linker to control the actions
" of chosen devices present in each of the virtual robot
worlds.

After starting the VR Robot program, logging in your
user name as described in section 2, the VR Linker
window will appear, visible in the top lefthand corner
of your screen.

&l [No connection] !EE The VR Linker will display

Fil= Service Options Help "No Virtual Room Selected"
because no virtual worlds
(robot rooms) have been
No Virtual Room opened, ie, the VR Linker

Sejectad has not detected any
devices to control. When-
ever the link to a virtual
world is cut the same "No
VR Linker Virtual Room Selected"”

Yerzion 1.00 | screen will be displayed.

OPENlNG A To open a virtual world robot room, click "File|Run
Virtual World" in the menubar of the VR Linker

VIRTUAL window.

From the "Run Virtual World" menu, click on the
WORLD virtual world robot room file you want to open. The

" Viscape window will now appear, automatically
loading the correct virtual world, which opens to
display a pair of lift doors.
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SWITCHING ON
THE DEVICES.

DEVICE -

An object, such as a
robot, that can be
controlled in the
virtual worlds, using
VR Linker.

ACTIONS -

Pre-programmed
operations or tasks
that can be performed
by devices in the
virtual robot worlds.

When a robot room is loaded,

the "No Virtual Room

Selected" message on the VR Linker window is
replaced by the screen shown below. At the same time,
the Viscape window appears, automatically loading the
correct virtual world. All robot rooms start from within
a lift. Click on either lift door to open the lift doors.

The VR Linker changes to to
show a DEVICE panel and an

& [Room81]

File Service Options Help

=10

ACTIONS panel. At this

stage, all the smaller buttons |

in the device and actions
panels are greyed out.This is

DEVICE

because no devices in the
virtual world have been
switched on.

¥R Linker
Yerzion 1.00

To StArT A RoBoT :

Find the rectangular electrical
control box (usually on the
floor) and switch the white
mains power switch on (by
clicking on the switch with your
mouse). You will see and hear
the robot nest (move to its
datum position) automatically.

To START A LATHE :

Find the large yellow and red
mains power switch at the back
of the machine and switch it
on (by clicking on the switch
with your mouse). The monitor
screen on the front of the
machine will power up and the
guard door will open.

5.2 - THe VR Linker
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VR LINKER -
GENERAL
L AYOUT.

VirTuaL Reauty Rosot - User's ManuaL

When the first device in the virtual world is switched
on, the name of the device appears in the DEVICE
panel and the green led will stop flashing. Any actions
associated with the device appear in the ACTIONS
panel. In the example below, a robot has been switched
on in the virtual world.

VR Linker Winpow - GENERAL LAyour.

DEvice piALOG BOX - DisPLAYS THE
DEVICE CURRENTLY BEING CONTROLLED

IN THE VIRTUAL WORLD.
DEVICE LIST BUTTON -

DiSPLAYS A DROPDOWN

E [HDDI’I’IB1] !E / LIST OF REGISTERED

MenuBAR——Qile  Service Opfions Help / DEVICES.

/
[ Robot1 o ﬂ] e DEVICE CONTROL PANEL
Device ODEVICE @ C ir/ BUTTON - DISPLAYS THE
CONTROL PANEL FOR THE

PANEL.

| SELECTED DEVICE.
Do Taszk 1 M
()
Al E| ™ Acrons ust eurron -
O) ()

c DISPLAYS A DROPDOWN
| ¥R Link
Yersion 1.00

LIST OF AVAILABLE ACTIONS
FOR THE SELECTED DEVICE.

Crose VR AcTions EDIToR BUTTON -

Linker ACTIONS DIALOG DISPLAYS THE ACTIONS

ProGram BOX - DISPLAYS THE EniTor winoow (aop, EniT

BUTTON. SELECTED ACTION OR DELETE ACTIONS FOR A
THAT CAN BE DEVICE).

PERFORMED BY THE

DEVICE. PERFORM ACTIONS BUTTON - COMMANDS
THE STATED DEVICE TO START THE
DISPLAYED ACTION, IN THE VIRTUAL WORLD.
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VR LINKER -
FiLe Menu.

5.4 - THe VR Linker

FiLe Menv.

Service Options  Help
Laoad Warld file Chel+L
Clear " orld File Chrl+C
Edit Sequence File Chil+5

Run Virtual ‘wiorld 4
Cloze Virtual *World

1 CAYR_CIMYROOME14RO0ME1.Clt
2 CAWR_CIMYROOMBS RO 0ME5.Cl
3 CAYR_CIMYR00OME1434R00ME1.CIM

Esporti e Earmmmar Eie.

The options available in the File menu are as follows:

® | oad World File - Displays dialog boxes allowing a
new world (".CIM") file to be loaded (used for
editing robot memories, script files and sequence
files without having to load the virtual world itself).

® Clear World File - Removes the currently loaded world
file from the VR Linker.

® Edit Sequence File - Displays the Sequence File
Editor window. The sequence files on the virtual CIM
and the real CIM share the same (".SEQ") format.

® Run Virtual World - Move cursor to the right to
display a list of the five Virtual World Robot Rooms.
Click on a robot room to open it in the Viscape
window.

® Clear World File - Closes the Viscape window
containing the currently loaded robot room.

® History - Displays the history of any world files opened.

® Export to Command File - Exports the current list of
actions for all the devices in the virtual world as a
command (".CMD") file, which can be used by
device drivers on a real CIM system. The option will
be greyed out when unavailable.
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VR LINKER -

SERvICE MENU.

VirTuaL Reauty Rosot - User's ManuaL

Service MEnu.

& [Room81]

File BEEGEEN Option:  Help

Feset
[Ro [

DEVICE @ c]

Do Task 1

e e
L E"“'35| Version 1.00

The options available in the Service menu are as follows:

® Reset - Resets all the values and properties of the
currently loaded control link back to their original

default settings.

THe VR Linker -

55



VR LINKER -
OpTioNs MEnu.

5.6 - THe VR Linker

OpTions Menu.

@ [Room81]

P 3

File  Service Q=i

| Robotl

ze (ntenneks

DEYICE

Jid |
@ c|

Do Task 1

-

L Close.

¥R Linker
Yerzion 1.00

The options available in the Options menu are as follows:

® Use Interlocks - Allows any interlocks that have been
entered into the Action Editor to be used when tasks
are performed by the devices.

This option is greyed out (unavailable) unless
interlocks are required in the currently opened
virtual world (see section 6.7 for further
information about using interlocks).
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VR LINKER -
Hee Menu.

VirTuaL Reauty Rosot - User's ManuaL

Here Menv.

& [Room81]

M E3

Fil= Service Options Walee
LContentz... Shift+F1
{ Robot1
About...
DEVICE [
Uzer Information
Do Task 1 =
g (o
{1 Lose; | Version 1.00

The options available in the Help menu are as follows:

® Contents - Displays the contents page of the on-line

helpfile.

® About.... - Displays the About information box for
the VR Linker program. Click on the [OK] button to

close the About.... window.

® User Information - Displays the user name and
directory number associted with that user. Click on
the [OK] button to close the User Information
window. Any files required or saved by the user for
particular virtual worlds are saved in their own

directory.

User Infromation

IS[=] E3

Identification: Matt Clayton
Directory Number: 3

‘ VIRTUAL LINKER

For example, a file saved by user number 3 when
using the first virtual robot world (Room 81) would
be saved to the path C:\Program Files\Denford\Virtual

Robot\room81\3\filename.
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VR LINKER -
THE Device
PANEL.

5.8 - THe VR Linker

1) DEVICE DIALOG BOX.
- 2) DEVICE LIST BUTTON.

[Robort & Bl
DEYICE @ E!
3) DEviCE cONTROL
4) Green LED. PANEL BUTTON.

The DEVICE panel contains the following:

1) The Device dialog box - This dialog box displays the
device currently being controlled in the virtual world.

2) The Device list button - Click this button to display
a drop-down list of registered devices (shown
below). Click on the required device to display it in
the device dialog box.

& [Room85] [_ =]

File Service Optionz: Help

FRobotl

Do Task 1 =

Al E |

= ¥R Linker
IL Llose | Yergion 1.00

3) The Device control panel button - Click this button
to display either the robot or lathe control panel,
according to the device shown in the device dialog box.

4) The green LED will light when the device stated in
the device dialog box is active (ie, it is performing a
program or operation in the virtual world).
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VR LINKER -
THE AcTionS
PANEL.

VirTuaL Reauty Rosot - User's ManuaL

1) ACTIONS DIALOG BOX.

q
Do Task1 O -

2) AcTIONS LIST BUTTON.

AJE]
3) AcTions

4) PERFORM ACTION BUTTON.  EDITOR BUTTON.

The ACTIONS panel contains the following:

1) The Actions dialog box - This dialog box displays
the action that can be performed by the selected
device.

2) The Actions list button - Click this button to display
a drop-down list of the available actions for the
selected device (shown below). Click on the required
action to display it in the actions dialog box.

& [Room81] = E

File Service Optionz: Help

[ Robot1 =

DEVICE @ C|

Do Task 1

Do Task 1 :
Do Task 2
Do Task 3
Do Task 4
H[ CI=E

| Yerzion 1.00

3) The Actions Editor button - Click the [E] button to
display the Actions Editor window. The Actions
Editor allows actions to be added, edited or deleted
for the selected device.

4) The Perform Action button - Click the [A] button to
carry out the action diaplayed in the actions dialog
box for the selected device.
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VR LiNKER
- CLosk
PROGRAM.

5.10 - THe VR Linker

To close the VR Linker program, click the close button
on the VR Linker window, followed by the Close
button on the User Identification window:

@ & [Room81] [_ (]

File Service Options Help

{Robot1

sl

DEVICE

Do Task 1 =

@

|| ¥R Linker
Yersion 1.00

Enter your user Identifcation:-

E

0K
ﬂglns

VIRTURL LINKER
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START|NG THE The Actions Editor is used to add, edit or delete any of

the action commands that appear in the drop-down

ACTIONS EDlTOR. list of actions from the VR Linker.

When different devices are used, the action editor is
also used to manage any interlocks that apply to the
action commands being edited.

To display the Actions Editor window, click the [E]
button in the ACTIONS panel of the VR Linker window.

@ [Room81] _ [}

Eile Service QOptionz Help

| Robot1 =
DEVICE @ c|

Do Task 1

Cuck THE [E] BUTTON TO

ﬂ E’ DISPLAY THE ACTIONS

EbiTor winDow.

Yerzion 1.00

j-L """ o] | VR Linker
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ACT'ONS Note - When no Interlock settings are available for the
Virtual World, a smaller Actions Editor featuring just
the Commands Panel is displayed....

EDITOR -
GENERAL

AcTion EDITOR WINDOW (FEATURING
Commanps OnLY) - GENERAL LAvour.

LAYOUT . CommaANDS PANEL.

?.' Action Editor

Commands d)

Add | Edit | Delete |
|Do Task 1 =
[30

BuTTON TO SAVE ANY BUTTON TO DISCARD
CHANGES AND EXIT  ANY CHANGES AND
Action EpiTor. exiT AcTion EpiTog.
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AcTIoNS
EDITOR -
GENERAL
Lavour.

VirTuaL Reauty Rosot - User's ManuaL

The Actions Editor (shown below) is split into two main
panels:

1) The Commands panel - used to add, edit or delete
any of the actions for the device stated in the
device dialog box of the VR Linker window. The
actions listed in the Commands panel of the Action
Editor are the same as the actions listed in the
ACTIONS panel of the VR Linker.

2) The Interlocks panel - used to manage the interlock
settings between the different devices in the virtual
world, for the action stated in the Commands panel.

AcTion EpiTor winpow (FEATURING COMMANDS
AND INTERLOCKS) - GENERAL LAYoOUT.

1) CommaNDS PANEL. 2) INTERLOCKS PANEL.
%@ Action Editor
Commands —INTERLOCKS
TAKE pelefe | Add |
Add | | Edit | Delete |
[Do Task 1 B S
elete Add
VK | (X Cancel b

ButToN TO SAVE ANY BUTTON TO DISCARD
CHANGES AND EXIT  ANY CHANGES AND
AcTion EniTor. exiT AcTion EpiTor.
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AcTIONS Commanps PANEL - LayouT.
EDlTOR i b) EI|JIT BUTTON
CommaNDS 2 A ;

Edit | Delete O——— 6) Deiete

~Commands

BUTTON.
PAN EL | Mew Command (o] - BUTTON
n |l] O
2) CommAND 1) ComMMAND 3) ComMMAND
ACTIONS NUMBER. AcTIONS DIALOG AcTIONS LIST
BOX. BUTTON.

The Commands Panel (shown above) is positioned on
the left side of the Action Editor window.

The Commands Panel contains the following:

1) The Commands Action dialog box - This dialog box
displays the current command action that can be
edited or deleted.

2) The Commands Action Number box - This box
displays the number currently assigned to the
action in the commands action dialog box. Each
action must have a different number (ie, numbers
cannot be repeated within the same list of action
commands).

continued....
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AcTIONS
EDITOR -
CommANDS
PANEL.

VirTuaL Reauty Rosot - User's ManuaL

continued....

3) Command Actions List button - Click this button to
display the drop-down list of current actions (shown
below). Click on the required action from the list
with the left mouse button to display it in the
commands actions dialog box.

—Commands

Add | Edit | Delete |

j

Do Task 2
Do Task 3
Do Task 4

4) [Add] button - Click this button to add a "New
Command" to the available list of actions. To
assign a command description, number and program/
script file to the new command click the [Edit]
button. The new command action will also be added
to the ACTIONS dropdown menu of the VR Linker
window.

5) [Edit] button - Click this button to display the Edit
Command window (shown below). This allows
editing of the command action description, command
action number and the program/script file (the
command action program).

Edit Command [ x|
[Do Task 1 | Description

El Command File: |1.TAT

o OK X Cancel

continued....
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ACTIUNS continued....

5) To change the command action name, click in the

EDITOR - g:frcl::.ption dialog box and overtype with the new
To change the command number, click in the

COMMANDS Command dialog box and overtype with the new
number.

PANEL. Click on the [Browse] button to search for a new

program /script ".txt" file.

Click on the [OK] button to confirm and apply any
editing changes made to the command editor and
close the Edit Command window.

Click on the [Cancel]l button to ignore any editing
changes made to the command editor and close the
Edit Command window.

6) [Delete] button - Click this button, followed by the
[Yes] button on ther confirmation screen (shown
below) to permanently remove the command action
shown in the Commands panel dialog box.

Warning

& Are you zure you want to delete this command

N/ IESEG Mo
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AcTioNS
EDITOR -
INTERLOCKS
PANEL.

VirTuaL Reauty Rosot - User's ManuaL

The Interlocks Panel displays any interlocks used by
the action displayed in the Command panel.

An interlock is a "key" to control the functioning of a
device, important when using multiple numbers of
different devices, such as in CIM systems. Interlocks
are "held" by an interlock manager and can be "taken"
and "kept" by devices performing actions in the
virtual world.

An interlock can only be assigned to one device at a
time - if an interlock is being used, or kept by a device,
a different device cannot use that particular interlock
at the same time. Interlocks are used to prevent
devices and machines from conflicting or damaging
each other.

%@ Action Editor

Commands ~INTERLOCKS
TAKE Delete Add |
Add | | Edit | Delete |
Lathe Access
H i - Robot1 Control
|Hopper into Machine J| [Zl?uzk Acl::r;;:

Lathe Access

‘ 0K | ‘ ¥ Cancel | |Lathe Access d|

For example, the "Hopper into Machine"” command
(shown in the screenshot above) dictates that the
robot will move into the lathe. The robot will therefore
"take" the "Lathe Access" interlock "key" to ensure
that the lathe door cannot be closed by the lathe as it
is positioning inside the lathe cabinet.
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ACTIONS INTERLOCKS PANEL - LAYoUT.

1) TAke INTERLOCK 2) Take INTERLOCK 3) Take INTERLOCK

ED'TO R - DIALOG BOX. DELETE BUTTON. ADD BUTTON.

—INTEFILI][ZKS //
INTERLOCKS =

Lathe Access
Robjpt1 Control

PA N EL . Chupk Access - b) Keep InTERLOCK

DELETE BUTTON.

@
| Add (=~ 6) Keep INTERLOCK

Lathe Access ADD BUTTON.

— 4) Keep INTERLOCK
DIALOG BOX.

|Lathe Access O ‘:JJ

7) INTERLOCKS AVAILABLE DIALOG BOX. 8) INTERLOCK LIST BUTTON.

The Interlocks Panel (shown above) is positioned on
the right side of the Action Editor window.

The Interlocks Panel contains the following:

1) Take Interlock dialog box - This box lists the
interlocks that must be “taken” by the device, in
order to perform the command action shown in the
command panel.

In the example shown above, the device “Robot 1”
must take the interlocks “Lathe Access”, “Robot 1
Control” and “Chuck Access” from the list of free
interlocks in the interlock manager, before it can
begin the command action “Hopper into Machine”,
stated in the command panel (shown on page 6.6).

continued....
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ACTlONS continued....

1) By taking “Lathe Access”, the robot can ensure that
EDlTOR - the lathe door is left open for it to gain access to
the chuck. Similarly, “Chuck Access” allows the

robot to place the billet in the chuck without fear of
INTERLOCKS the machine either closing the chuck or switching
the spindle on.
PANEL_ 2) Take Interlock [Delete] button - Click this button to

remove the interlock currently highlighted in the take
interlocks list. To select an interlock, simply click
on it with the left mouse button.

3) Take Interlock [Add] button - Click this button to
add the interlock displayed in the interlock available
dialog box (at the bottom of the interlocks panel) to
the take interlocks list.

4) Keep Interlock dialog box - This box lists the
interlocks that will be “kept” by the device, after
the command action shown in the command panel
has been completed. In the example shown on page
6.6, the “Robot 1” will continue to keep the
interlock “Lathe Access” from the take interlocks
list, after completing the command action “Hopper
into Machine”. The “Chuck Access” interlock is
released so that the lathe can take this interlock
and close its chuck. The “Lathe Access” interlock
is kept by “Robot 1” to prevent the lathe from
closing its machine door with the robot still in the
machine.

continued....
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AcTioNS
EDITOR -
INTERLOCKS
PANEL.

6.10 - Txe Actions Epitor

continued....

5) Keep Interlock [Delete] - Click this button to remove
the interlock currently highlighted in the keep
interlocks list. To select an interlock, simply click
on it with the left mouse button.

6) Keep Interlock [Add] - Click this button to add the
interlock displayed in the interlock available dialog
box (at the bottom of the interlocks panel) to the
keep interlocks list.

7) Interlocks available dialog box - This dialog box
displays the current interlock that can be added to
the Take or Keep interlock lists.

8) Interlock list button - Click on this button to display
the drop-down menu of available interlocks.
Highlight and click with the left mouse button on
the required interlock to display it in the interlocks
available dialog box.
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STAR'”NG THE Sequence files are used to link together a series of

preprogrammed actions performed by devices present
in the virtual robot world. As the sequence file plays,

SEO-UENCE F"-E line by line, the stated actions will be performed by

the devices in the virtual world.

EDITOR. The actions and devices used in the sequence file are
the same actions and devices used in the main VR
Linker.

The Sequence File Editor allows complete control in
the playing and composition of these sequence files.

To display the Sequence File Editor window, select
"File| Edit Sequence File" from the VR Linker menubar,
as shown below.

Semvice DOptions  Help
Load *orld file Chrl+L
Clear wharld File Chrl+C

1 CNR_CIMSROOMES2ARO0MET.CIM
2 LR _CIMMROOMETSEO0MET.CIM
2 C:AWR_CIMMROOMAEEAEO0ME5.CI

Expart Ta Command File

| !L':":' = I| Yerzion 1.00
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SEQUENCE
FiLe EDITOR -
GENERAL
Lavour.

7.2 - THe Seauence FiLe Ebitor

Seouence FiLe Epitor winpow - GENERAL LAvourT.

1) MENUBAR.

& Sequence File Editor

Filz  Options O
2) Device /—h Robot1 -)5[""'{ 3) Device
DIALOG BOX:

_h ™~ LIST BUTTON.

Do Task 2 _.m

4) Actiov—"_| ~ 5) Acrion
DIALOG BOX [Matt - Robat World One File | Description
. LIST BUTTON.

— Robot 1 Do Task 1
— wait

6) DESCR|PT|0N Fobat 1 Do Task 2

! ait

DIALOG BOX. Robat] D Task 3

‘wf ait

[ni=ll=19] O Task, 4

0\

T 7) SEaueNce
FILE DISPLAY
WINDOW.

Add | Add Wait|

Delete | | Edit |

C\

o) [ [@] @]

—— 8) SEQuENCE

FILE EDITING

9) SEQUENCE FILE —
PLAY BUTTONS.

BUTTONS.

\_«’CDK |

| xtC\ancel |
Y

10) [OK] BuTTON.

11) [CANCEL] BUTTON.
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SEQUENCE The Sequence File Editor contains the following:

1) The Menubar - There are two menus on the sequence

F”_E EDITOR - file editor menubar:

The File Menu (shown below) - which contains the

MENUBAR_ following:

& Sequence File Editor [C:AVE_CIMAR. ..
Optionz

Mew
Open
Save
Save Az

1 CAYR_CIMMROOMETN3NWORLD.SEQ

E xit

® New - Starts a new sequence file.

® Open - Displays the Open file window. Browse
and open any previously saved (".SEQ" format)
sequence files.

® Save - Autosave and overwrite a sequence file
with the last used filename.

LOCATION OF THE ... ® Save As - Display a Save Sequence File
window, allowing the file to be saved with a
specific filename in a specific directory.

® History - Displays the history of any sequence
files opened.

® Exit - Closes the sequence file editor window
without saving any changes.

continued....
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SEQUENCE

FiLe EDITOR -
MENUBAR AND
Device PANEL.

LOCATION OF THE ....

OpTIONS
Menu.

| [Da Task 2 jw
AN

[Matt - Robot World One We Descriptios AN
0 1 Dokl
1

Device LisT
BUTTON.

Device
Add_| AddWwait| Delete Edit DIALOG BUX.

continued....

1) The Options Menu (shown below) - which contains
the following:

& Sequence File Editor

IF= Options
|_r v Add ' ait Automatically

® Add Wait Automatically - The option is "on"
when a "tick" mark" is visible. When the [Add]
button is clicked, to add a new sequence file line,
an extra line containing a wait command is auto-
matically inserted between the two.

The option can be ticked "on" and "off" by
clicking on the "Add Wait Automatically” option
with the left mouse button.

2) The Device dialog box - This dialog box (shown
below) displays the name of the device controlled
by the action stated in the actions dialog box.

| Robot1 j| Device

3) The Device list button - Click this button to display
a drop-down list of registered devices. Click on the
required device to display it in the device dialog box.

continued....

7.4 - The Seauence FiLe Ebitor
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SEO_UENCE continued....

4) The Actions dialog box - This dialog box (shown
F”_E EDlTOR - below) displays the name of the action (to be

performed by the device stated in the device dialog
box) that can be added to the sequence file.

AcTions PANEL,
DESCRIPTION

| Do Task 2 j| Action

5) The Actions list button - Click this button to display
PANEL AND a drop-down list of the actions available for the

device stated in the device dialog box. Click on the
required action to display it in the actions dialog

SEaQuENCE FILE box.

6) The Description dialog box - Click in the dialog box
D|SPLAY (shown below) to type a descriptive name for the
- sequence file.

[Mat - Robot World One File | Description

7) The sequence file display - The sequence file (shown
below) is displayed as a numbered series of lines,
which run chronologically from top to bottom. Each
line contains the nature of the task to be performed,
action, wait, etc.... To highlight any sequence line,

simply click the left mouse button, when the cursor

LOCATION OF THE .... _~ACTIONS N . .
is directly over the required line.
2 DIALOG BOX.
Fobot1 0o Task 1
~ACTIONS LIST Wit
BUTTON. F!D!:u:uﬂ Oo Task 2
ik
Roboti Do Task 3
~ DescripTION it
DIALOG BOX. Ll Tazk 4
N
N
Add Add Wait Delete. Edit SEGUENCE

FiLe DispLAY. continued....
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SEQUENCE
FiLe EDITOR -
SEQUENCE
FiLe EDITING
BUTTONS.

LOCATION OF THE ....

SEQUENCE
Add_| Addwait| | Delete | | Edt()— FILE EDITING
BUTTONS.

continued....

8) The sequence file editing buttons - There are four
buttons (shown below) used when editing a
sequence file:

Add | Addwait| Delete | Edit |

® [Add] - Click this button to insert a sequence
file line containing the action and device stated
in the action dialog box and the device dialog box.

The information stated in the action and device
dialog boxes form the basis of the data used in
any sequence line you add or edit.

® [Add Wait] - Click this button to insert a wait
sequence line. This instructs the sequence file to
wait a set length of time before moving onto the
next sequence line.

® [Delete] - Click this button to permanently
remove the currently highlighted sequence line.

® [Edit] - Click this button to replace the
information stated in the currently selected
sequence line, for the action and device currently
stated in the action and the device dialog boxes.

continued....

7.6 - THe Seauence FiLe Ebitor
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SEQUENCE
FiLe EDITOR -
SEQUENCE
FILE PLay
sutTons, OK
AND CANCEL
BUTTONS.

LOCATION OF THE ....

SEQUENCE
FiLe Pray
L BUTTONS.

[
OK BuTTON.  CANCEL BUTTON.

continued....

9) The sequence file play buttons (shown below) - There
are four sequence file play buttons:

O [[n]] |[=]] |[ol

[PLIAY] [PAIUSE] [SITOP] [II%Eme 70 START]

® [Play] - Click this button to play the sequence
file from the currently highlighted sequence line
onwards. As the the sequence file plays, line by
line, the stated actions will be performed by the
devices in the virtual world.

® [Pause] - Click this button to pause a sequence
file that is playing. Click the [Pause] button to
resume playing a paused sequence file.

® [Stop] - Click this button to stop the sequence
file playing, at the end of the sequence line
currently being performed.

® [Rewind to Start] - Click this button to return
to the first sequence line of the sequence file.

10)The [OK] button (shown below) - Click this button
to apply and/or save any changes made to the
sequence file and close the sequence file editor
window.

« OK

11)The [Cancel] button (shown below) - Click this
button to close the sequence file editor window
without saving any changes.

x Cancel

VirTuaL Reauty Rosot - User's ManuaL
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SEO_UENCE The following example shows how to write a new
sequence file from a set of preprogrammed actions:

F”_E EDlTOR - 1) Select "File|New" to display a blank sequence file.
2) Select and check that "Options|Add Wait

EXAMPLE Automatically” is "ticked on".

Note - when writing a sequence file, it is often
easiest to add the lines to the file chronologically,
ie, in the actual order you would expect to see them
be performed.

3) Select the device to be controlled, so it is displayed
in the device dialog box. Use the list button at the
right of the dialog box to chose the device.

4) Select the action to be performed, so it is displayed
in the device dialog box. Use the list button at the
right of the dialog box to chose the action.

5) Click the [Add] button to insert a sequence line
containing the information from 4) and b).

An extra line containing a "Wait" command will be
automatically inserted after your sequence file line.

If a line is incorrect, highlight the incorrect line by
clicking on it with your mouse. Click the [Deletel]
button to remove it. Alternatively, change the
information from 4) and 5), then click the [Edit]
button.

6) Repeat steps 3) to 6) for all the actions and devices
required in the sequence you have planned.

7) Click the [Rewind to Start] button, then the [Play]
button. Edit any lines of your sequence file, if
necessary.

8) Save your sequence file by selecting "File | Save As".
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DISPLAYING THE
RoBoT TEACHBOX.

VirTuaL Reauty Rosot - User's ManuaL

The Robot Teachbox is used to control the manual
movement, operating functions and programming of
both the virtual robot and a "real" Mitsubishi RVM-1
(when linked to the computer).

Graphically, the layout and appearance of the teachbox
is identical to the Mitsubishi RVM-1 robot teachbox.
Users that can master the use the virtual robot teachbox
can therefore use a "real"” Mitsubishi RVM-1 with the
same degree of confidence.

To display the Robot Teachbox window, check that
the name of the robot you want to control is displayed
in the DEVICE dialog box of the VR Linker window,
then click the robot teach box - [C] - button.

@ [Room81] 0]

Eile Service Optionz Help

| Robotl ;A“ 1) SELECT THE ROBOT YoU
DEYICE @ C WANT TO CONTROL, SO IT IS
DISPLAYED IN THE DIALOG

Do Tazk 1 \BDX OF THE DEVICE PANEL.

2) Cuick THE [C] BUTTON

po— T0 DISPLAY THE RoBoT
| Close | Gedaihy TEACHBOX.

Note - the robot teachbox button is greyed out (not
accessible) if the robot itself is switched off. Click on
the switch at the back of the robot electrical control
box to power up the robot (as shown on page 5.2).
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RoBoT TEACHBOX - | Rosor TeacHzox winow - Generat Lavour.
GENERAL

Memory  Options  Scrptz O— MEnuBaR.
Lavour.

oM DFE 5, STOR

On | OFF SwiTcH. o a8 - O Emercency Stop
. BUTTON.

M TEAGHING BOK

E}' E E}' °S — Four piGIT
. TEACHBOX DISPLAY.

— TeacHBox Kevpab.

MITELESH
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RUBOT TEACHBUX - Teacueox OFr. Teacusox On.
SwitcHing On
AND OFF.

- DR OFF . DN ORR

To switch the robot teachbox on, click the on/off switch
so it points to the "on" position.

To switch the robot teachbox off, click the on/off
switch so it points to the "off" position.

RoBoT TEACHBOX - |:

EMERGENCY Pressing the Emergency Stop button will halt any
virtual robot movements.

STUP BUTTUN_ Note - when a "real" Mitsubishi RVM-1 robot is linked

to the virtual robot software, pressing the Emergency
Stop button on the virtual robot teachbox has
NO EFFECT on the real robot. The real robot will carry
on until the commanded move has been completed !!
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RoBoT TEACHBOX -
Memory MEenu.

8.4 - Txe Root TEACHBOX

j Robot-1 [_ =]

B Optionz:  Scripts

Save memory ta...

Load memory from...

berge mermany with...

E dit Memany...

Ser [ emon i Eeal Eiotat
Hecieye Meman Eram Eeal Eatat

v lze Memory Dezcriptions
v wamn If Position Exists

The options available in the Memory menu are as
follows:

® Save Memory to... - Displays the Save As window,
allowing the memory to be saved to a set location
as a Robot Memory File (".RTF" format).

® Load Memory from... - Displays the Open file
window. Browse and open any previously saved
Robot Memory Files (".RTF" format).

® Merge Memory with... - Displays the Open file
window. The Merge function allows a saved RTF
file to be combined with the existing Robot Memory
File.

When robot postions with identical position
numbers are found, a Warning window is displayed
(shown below).

;@_' Warning H=]

002 - READY TG PICK UP PENCIL
Memory position exists
Crverwrite?

yv.astc.gﬂ ® No | @NotoAjIl

continued....
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RoBoT TEACHBOX -
Memory MEenu.

VirTuaL Reauty Rosot - User's ManuaL

continued....

Click [Yes] to overwrite the existing robot position
number with the new (displayed) position, [Yes to All]
to overwrite all existing identical robot position
numbers with their new positions, [No] to ignore the
new identical robot position number or [No to All] to
ignore all new identical robot positions.

Edit Memory... - Displays the Edit Robot Memory
window. This lists all the currently stored robot
positions, with their position numbers, gripper state
(O-open, C-closed) and descriptive comment.

See page 8.10 Edit Robot Memory window for
further information.

Send Memory To Real Robot - This option is greyed
out (unavailable) unless a "real" robot is connected
to your computer.

Receive Memory From Real Robot - This option is
greyed out (unavailable) unless a "real" robot is
connected to your computer.

Use Memory Descriptions - The optionis "on" when a
"tick mark" is visible. When a robot position is set, a
window is displayed allowing a written description to
be entered and stored with the robot position.

Warn If Position Exists - The option is "on" when a
"tick mark" is visible. A warning window (shown
below) is displayed when a robot position is set with
a position number already in use - Confirm whether
to overwrite the current stored position with the
new set position.

@ Position already exists. Over write?

\/ iesé@ Ha
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RoBoT TEACHBOX -
OpTions MEenu.

8.6 - THe RoBoT TEACHBOX

i Robot-1 [_ =]

bemory EEfENTSEN Scipts
Jog Speed - 6
v LCollizion Detection

RS232 Settings..

Fuobot Control Mode

Send ol Length o Fatat
Set Robat Speed »
BesetBatot

The options available in the Options menu are as
follows:

® Jog Speed - (1-9) - Displays the current jog speed,
the incremental speed at which the robot will move,
when being manually positioned using the robot
teachbox buttons.

Click on the option to display the Jog Speed
window (shown below). Adjust the slider until the
required jog speed is shown, then press the [OK]
button.

. Jog Speed M= E3

Set Jog Speed

6
4 X B
v OK

Jog speed - 1 is slow but very accurate at
positioning, whilst Jog Speed - 9 is fast but
inaccurate when positioning.

continued....
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RoBoT TEACHBOX -
OpTions MENU.
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continued....

® Collision Detection - The option is "on" when a "tick
mark" is visible. The virtual robot cannot "move
through" other objects. If an object is hit by the
robot, a warning sound is emitted and the robot
stops.

® Robot Control Mode - Displays the Real Robot
Options window, allowing you to configure the type
of data to be sent to either the virtual robot, a "real"
robot, or both.

If a "real" robot is not connected to the computer,
each of the four panels should be set to the "Virtual
Robot Only" option and a "tick mark" visible in the
"Only Use VR Robot" box only (as shown below).
This will allow the software to run faster.

Real Robot Options E |

~Jog Optione— [ Move to Position
i+ Yirtual Bobot Only i+ Yirtual Bobot Only
i~ Real Robot Only i~ Real Robot Only

i~ Both Robots Together i~ Both Robots Together

~Gnpper Options—| [ Set Speed

i* Yirtual Robot Only i* Yirtual Robot Only

i~ Real Robot Only i~ Real Robot Only

i~ Both Robots Together i~ Both Robots Together
[ v" .......... P
[ Search For Real Robot X Cancel

® Send Tool Length to Robot - This option is greyed
out (unavailable) unless a "real" robot is connected
to your computer.

continued....
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RoBoT TEACHBOX -
OpTions MEenu.

8.8 - THe RoBot TeAcHBOX

continued....

® Set Robot Speed - Displays a numbered "1 to 9"
menu (as shown below), the numbers referring to
the movement speed of the robot, when a move to
position number command is issued.

A small "dot" is shown opposite the current setting
for the robot speed.

To set the movement speed, click on the required
number, 1 is slow but very accurate at positioning,
whilst 9 is fast but inaccurate when positioning.

j Robot-1 M= E3

Options WL

Jog Speed - B
v [EalliEmm Netecticn

AS232 Settings...

Robot Control Mode
Serd ol Lenath be etk

Set Robaot Speed
Heset Fafnt

[ ]
L I ey IR A T T S

Do not confuse this with Jog Speed, which is the
incremental movement speed of the robot when
manually positioned using the teachbox buttons.

® Reset Robot - This option is greyed out
(unavailable) unless a "real" robot is connected to
your computer.
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Rosot TEACHBOX -
teman  Optiohs m
SCR'PTS IVIENU_ Edt Script.. |

The options available in the Scripts menu are as
follows:

® Edit Script... - Displays the Robot Script Editor
window, where robot programs (script files) that use
the positions stored in the robot memory, are
written and edited.

See section 10 for further information on how to
use the the Robot Script Editor.
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Rosot TEAcHBOX -
Eoir Rosot
MEMORY
WINDOW.

8.10 - THe RoBoT TEACHBOX

The Edit Robot Memory window is accessed from the
"Memory" menu in the robot teachbox menubar.

Clicking on the "Edit Memory..." option displays the
Edit Robot Memory window (shown in the righthand
panel). This lists all the currently stored robot
positions, together with their position numbers,
gripper state (O-open, C-closed) and a descriptive
comment.

The Robot Memory can store between 1 - 629 robot
positions (each with its corresponding 001 - 629
position number).

.,/m:l

The [OK] button (shown above) will save any changes
made in the Edit Robot Memory window to the current
robot memory file, then close the Edit Robot Memory
window.

x Cancel |

The [Cancel] button (shown above) will close the Edit
Robot Memory window without saving any of the
changes.
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RoBoT TEACHBOX -
Epit RoBoT

MEMORY
WINDOW.

Memory Menu - Ebir RoBoT MEemoRy winpow - GENERAL LAYouT.

+ Edit Robot Memory M= E3 |

ooz

(11

oin

011

020

021

030

031

040

041

050

100

101
0]

o 0000000000 gng

GRIPPERS AROUMD PEMCIL
COWER GREERM

IM GREER

OVER YELLOW

I YELL O

OVER RED

I RED

OVER EBLUE

I ELUE

SAFE OYER MIDOLE
FARKED FOSITION
TEST FOSITIOMN

Rosot
PosiTion
NumBER.

& 0K | xcancell
\

\

GRIPPER Rosot Cuose Epir Rosot

Open/ PosiTion MEemoRY wiNDOW

CLosED. DESCRIPTION. SAVING ANY
CHANGES.

Cuose Epir Rosot
MEMmORY winDOW
DISCARDING ANY
CHANGES.
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Rosot TEACHBOX -
Eoir Rosot
MEMORY
WINDOW.

8.12 - THe RoBoT TEACHBOX

To edit any of the stored positions, highlight the
required position from the list shown in the Edit Robot
Memory window, then click the right mouse button to
display the Edit Position menu (shown below).

Edit Position..

Show in A

Move Robolfz] to Position

Cut Chrl+
Copy Chrl+C
Fazte Chrl+4f
Create Mew Chrl+M
Delete Chrl+Del

The options available in the Edit Position menu are as
follows:

® Edit Position... - Displays the Position Editor screen
(shown in the righthand panel), used to change the
co-ordinate positions, angles and descriptions for
the highlighted robot postion.

The options available on the Position Editor screen
are as follows:

To change the descripion, click in the description
dialog box and overtype with the new text. Note
- the robot position number itself cannot be
changed.

To change the X, Y and Z co-ordinate positions,
click on the "XYZ Positions" tab, then click in the
required co-ordinate dialog box and overtype with
the new value.

To change the Joint Angles positions, click on
the "Joint Angles" tab, then click in the required
angle dialog box and overtype with the new value.

continued on page 8.14....
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RoBoT TEACHBOX -
EpiT RoBoT
MIEMORY WINDOW.

Epir PosiTion Menu - PosiTion Epitor winbow - GENERAL LAyourT.

E Position Editor

Rosor PosiTion O Position : 011
NumBER. JIN GREEN

DiaLoc Box. /
PosiTion EpiTor 1

Thss.

PosiTion DESCRIPTION [0 XYZ Positions! 1 Jointanges )

0.0 -89.4

Rotate Pitch
Show in YR
Appl
Co-0RDINATE/ANGLE L 0|323.4 PEY
Posimion DiaLos Box. %
Test
153.7
Y Cancel
1] .4
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Rosot TEACHBOX -
Eoir Rosot
MEMORY
WINDOW.

8.14 - THe RoBoT TEACHBOX

continued from page 8.12....

® Edit Position... - The options available on the
Position Editor screen are as follows:

Click the [Show in VR] button to display the
gripper reference point - a small red diamond shape
- which represents the tip position of the robot
grippers. The gripper reference point is used to
show any highlighted or edited robot positions,
without having to move the virtual robot itself.
To hide the red diamond, click on it with the
mouse.

When changes have been made to any co-
ordinate or angle values the [Apply] button will
become active. Clicking the button performs a
Maths check to determine if the value entered
can be reached by the robot. If the value entered
is valid, the button will become greyed out
(unavailable). If the value is not valid, an error
message window is displayed - click the [OK]
button on the error message window and enter a
new value.

Click the [Test] button to move the virtual robot
to any highlighted or edited robot positions.

Click on the [Cancel] button to close the Position
Editor window without saving any changes made
to the robot position.

Click on the [OK] button to save any changes
applied to the robot position and close the
Position Editor window.

The Options available in the Edit Position menu are
continued on the next page....
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Rosot TEacHBOX -
Eoir Rosot
MEemoRy
WINDOW.
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continued....

® Show in VR - Displays the gripper reference point -

a small red diamond shape - which represents the
tip position of the robot grippers. The gripper
reference point is used to show any highlighted or
edited robot positions, without having to move the
virtual robot itself.

Move Robot(s) to Position - Moves the virtual robot
and the "real" robot (when connected to the
computer) to the position highlighted in the list of
stored robot positions.

Cut - Cuts the highlighted robot position from the
list of stored robot positions.

Copy - Copies the highlighted robot position from
the list of stored robot positions.

Paste - Pastes a robot position previously cut or
copied, over (replacing) the robot position currently
highlighted in the list. If a robot position has not
been cut or copied, the button will be greyed out
(unavailable).

Create New - Creates a new robot position, from a
robot position previously cut or copied. A new robot
position is placed at the next position number,
immediately following the last robot position in the
currently stored list. If a robot position has not been
cut or copied, the button will be greyed out
(unavailable).

Delete - Permanently deletes the highlighted robot
position from the list of stored robot positions.
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RoBoT KEYPAD -
RoBoT PaART
NAMES.

8.16 - THe Rosot TeAcHBOX

The following pages detail the keypad functions of the
robot teachbox.

The diagram below shows a Mitsubishi RVM-1 robot,
labelling the sections and joints, named after parts of
the human arm....

Hanp FoReARM
SECTION. SECTION.

GRIPPER. l

ELBow

UPPERARM

WRIST SECTION.

(Rotw).

WrisT
(PrTcw).

SHOULDER

SECTION.
SHOULDER

JOINT.

Bask.

Waist  Rogot
Jont.  Booy.
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Rosot KEYPAD -
[INC] & [DEC]
BuTToONS.

VirTuaL Reauty Rosot - User's ManuaL

[INC] - Increment button.

Click the [INC] button to move the
virtual robot from its current robot
postion number, to the next robot
position number that appears in its
stored robot positions memory.

After clicking the [INC] button, click the
[ENT] button to perform the command.

ON_OFF EMG.STOP

o]
L

RV-M1 TEACHING BOX

]

INC| | DE:

< X

;
| X
1NN

NST | | OR

NT | [TOO

[ g|[ &
3 5 2
-

»cq
5

MITSUBISHI

[DEC] - Decrement button.

Click the [DEC] button to move the
virtual robot from its current robot
postion number, to the previous robot
position number that appears in its
stored robot positions memory.

After clicking the [DEC] button, click
the [ENT] button to perform the
command.

ON _OFF EMG.STOP

RV-M1 TEACHING BOX

,

MITSUBISH!
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Rosot KEYPAD -
[PS] & [PC]
BuTToONs.

8.18 - THe RoBoT TEACHBOX

[PS] - Position Set button.

Defines the current position of the
robot, with a robot position number of
your choice and adds it to the stored
list of robot positions.

After clicking the [PS] button, enter a
robot position number, then click the
[ENT] button to save the robot position
to memory.

ON_OFF EMG.STOP

o]
O

RV-M1 TEACHING BOX

X+ %
INC | | DEC /
B+ B
Y \a
*
S |
7+
NST || ORG

MITSUBISHI

[PC] - Position Clear button.

Permanently removes a robot position
number of your choice from the stored
list of robot positions.

After clicking the [PC] button, enter the
robot position number you want to
permanently remove, then click the
[ENT] button to perform the command.

ON OFF EMG.STOP

o]
O

RV-M1 TEACHING BOX

.

INC | | DE¢

NST | | OR

TRN

m £
HE!..H.
2 [z =

3
o

2
A

MITSUBISHI
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Rosot KEYPAD -
INST] & [ORG]
BuTToONS.

VirTuaL Reauty Rosot - User's ManuaL

[NST] - Nest button.

Returns the robot to its origin (datum)
point.

After clicking the [NST] button, click
the [ENT] button to perform the
command.

ON_OFF EMG.STOP

o]
L

RV-M1 TEACHING BOX

]

INC | | DE

nn
<] x|

+
< x
NN

~|
iy

(o]

=2

@
z>
m

NT | [TOO

[ g|[ &
3 5 2
RIS

- .. .ﬁ -

»cq
5
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[ORG] - Decrement button.

Moves the robot to an outstretched

horizontal position used for checking
robot accuracy.

After clicking the [ORG] button, click
the [ENT] button to perform the
command.

ON _OFF EMG.STOP

o]
L

RV-M1 TEACHING BOX

]

o
5
3
o

MITSUBISH!
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RoBot KEeYPAD -

[WRT] & [MOV]

BuTtToNS.

8.20 - THe RoBoT TEACHBOX

[WRT] - Write button.

Used on the virtual teachbox to access
the Edit Position window (see page
8.12), for any of the currently stored
positions in the robot memory.

When the cursor is over the [WRT]
button, click the right mouse button to
display the list of robot positions that
can be edited.

ON OFF EMG.STOP

o]
O

RV-M1 TEACHING BOX

]

INC | | DE¢

]
o\t
b

@
mﬁ
7

3 £ ] z
.H!E.H.

=2}
=4
3
Q
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[MOV] - Move button.

Moves the virtual robot to a robot
position number of your choice from
the stored list of robot positions.

After clicking the [MOV] button, enter
the robot position number you want to
move to, then click the [ENT] button
to perform the command.

ON OFF EMG.STOP

o]
O

RV-M1 TEACHING BOX

.

2
A

MITSUBISHI
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RosoT KEYPAD -
[PTP] & [XY/Z]
BuTToONS.

VirTuaL Reauty Rosot - User's ManuaL

Note - The functions of the wrist movement buttons
are not affected by the setting of PTP or XYZ Modes:

[P+] & [P-]
[R+] & [R-]

[PTP] - Point-to-point Mode button.

Point-to-point Mode instructs the
virtual robot to jog (move) using its
individual joints (axes) when the
appropriate jog buttons are pressed:
[B+] & [B-]

[S+] & [S-]

[E+] & [E-]

After clicking the [PTP] button, any
subsequent commands will be
performed in Point-to-point Mode.

To cancel PTP Mode, click on one of
the other available movement modes -
Tool or XYZ.

ON_OFF EMG.STOP

o]
L

RV-M1 TEACHING BOX

]

INC | | DE

=<|| . X
NN
£ N+
GG
ENNN

NST | | OR

~ N
NG
T

N || WR

8

@ B
F ©
¥
H

-

ENT

B 4
(9]
A

OO

£
H HHEERH

MITSUBISH!

[XYZ] - XYZ Mode button.

XYZ Mode instructs the virtual robot
to jog (move), using the tip of its
grippers as a reference point, for
moving around a three-dimensional X,
Y and Z grid system.

[X+] & [X-]

[Y+] &[Y-]

[Z+] & [Z-]

After clicking the [XYZ] button, any
subsequent commands will be
performed in XYZ grid Mode.

To cancel XYZ Mode, click on one of

the other available movement modes -
Tool or PTP.

ON_OFF EMG.STOP

RV-M1 TEACHING BOX

]

INC | | DE

INST

OR

ENT | [TOOI

30| 8 2

<[ = =
2 2
3

MITSUBISHI
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ROBOT KEYPAD = | [ENT] - Enter button. P
Used to confirm commands entered into @
[ENT]&[TOOL] the robot teachbox via the keypad RVM1 TEACHING BOX
buttons. S
BUTTONS After completing all data entry using
- the robot teachbox keypad buttons, "
click the [ENT] button to perform the
requested command.
TOOL
[TOOL] - Tool Mode button. oN oFF B STOP

Tool Mode instructs the virtual robot
hand to advance or retract at a fixed RVAMI TEACHING BOX
height, in the direction in which the
hand is pointing (ie, the robot base
"locks" in position and does not move). e

o]
O

L

@
by

|
¥

=
NG
by

Tool Mode is not a general movement

mode. It should be used for accurate

~
m
T

positioning of the robot hand in a
horizontal plane. The attitude/angle of
the robot hand is fixed at the point
when Tool Mode is selected.

3
A

MITSUBISHI

Tool Mode operates using the
following jog (move) keys:

[Z+] & [Z-], [R+] & [R-]

After clicking the [TOOL] button, any subsequent
commands will be performed in Tool Mode.

To cancel Tool Mode, click on one of the other
available movement modes - PTP or XYZ.
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In XYZ grid Mode [X+], this button
[X + IB +] & moves the tip of grippers in a positive RY.MI TEACHING BOX

direction along the X axis.

[X_IB] BUTTUNS. In Point-to-point Mode [B+1, this

button moves the robot base at the
currently selected jog speed setting in w1
the positive direction (clockwise when

RUBOT KEYPAD - [X+/B+] - Positive X or B button. oN oFF

R
L

]

HHEH
RIS

T
kR

~|
iy

OR

z>
m

o
I

&

XYZ Moo - viewed from above). uov|| s ;

X+ anp X- Axes DiRecTions.
X+ MITSUBISHI
=t (T
X- \ 2.

! ‘ [X-/B-] - Negative X or B button. N ofF MG S0P
30 GT"Z I~ \;‘ In XYZ grid Mode [X-], this button O

+X | v - moves the tip of grippers in a negative RV-A1 TEACHING BOX

N ; direction along the X axis. ]

+, In Point-to-point Mode [B-], this button '

moves the robot base at the currently
selected jog speed setting in the
negative direction (anticlockwise when
viewed from above).

PoinT-T0-POINT MODE -
B+ anp B- DirecTiONS.

i

MITSUBISH!
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In XYZ grid Mode [Y +], this button
[Y + IS +] & moves the tip of grippers in a positive RYMI TEACHING BOX

direction along the Y axis.

[Y_IS_] BUTTONS. In Point-to-point Mode [S+1], this

button moves the robot upperarm
section pivoting around the shoulder
joint, at the currently selected jog speed
setting in the positive direction

ROBOT KEYPAD - [Y +/S+] - Positive Y or S button. on oFF

B
O

(upwards).
XYZ Mook - MITSUBISHI
Y+ anp Y- Axes DiRecTions.
Y- )
[Y-/S-] - Negative Y or S button. on of Emes10P

o]
O

In XYZ grid Mode [Y-], this button
moves the tip of grippers in a negative RV-MI TEACHING BOX

Y+

30 GroD. direction along the Y axis. ]

N +Z In Point-to-point Mode [S-], this button | | [v<][=| [
. moves the robot upperarm section
+Y pivoting around the shoulder joint, at |||«

the currently selected jog speed |||™
setting in the negative direction
(downwards).

5

m £
HE!..H.
a1z =
EHE Gl el
N
rr|+
T

o N ]
2 fr'\ n.ﬂ\

PoinT-T0-POINT MODE -
S+ anD S- DIRecTIONS. MITSUBISH!
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Rosot KEYPAD -
[Z+[E+/4] &
[Z-[E-[9] ButTons.

XYZ Mook -
Z+ anD Z- Axes DiRecTioNs.

3D Grip. \ C
+Z

N

+Y

[Z+/E+ /4] - Positive Z or E / 4 button.

In XYZ grid Mode [Z+], this button
moves the tip of grippers in a positive
direction along the Z axis (upwards).

In Point-to-point Mode [E+], this
button moves the robot forearm
section pivoting around the elbow joint,
at the currently selected jog speed
setting in the positive direction
(upwards).

This button is also used for entering
the numerical value [4].

o
=

ON _OFF EMG.STOP

RV-M1 TEACHING BOX

]

] A
Y
[ B
Z
== W
o o] ]
MOV || STEP
o1l (7]
o] B

MITSUBISHI

PoinT-T0-POINT MODE -
E+ anp E- DiRecTIONS.

[Z-/E-/9] - Negative X or E / 9 button.

In XYZ grid Mode [Z-], this button
moves the tip of grippers in a negative
direction along the Z axis (downwards).

In Point-to-point Mode [E-], this button
moves the robot forearm section
pivoting around the elbow joint, at the
currently selected jog speed setting in
the negative direction (downwards).

This button is also used for entering
the numerical value [9].

ON _OFF EMG.STOP

RV-M1 TEACHING BOX

D

o]
m
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HEHBHEB
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Rosot KEYPAD -
[P+/3] & [P-/8]
ButTons.

[P+ /3] - Positive P / 3 button.

When used as [P +], this button moves
the robot hand section pivoting around
the wrist (pitch) joint, at the currently
selected jog speed setting in the
positive direction. In Point-to-point
Mode this is an upwards direction. In
XYZ grid Mode, the gripper reference
point is "locked" in postion when the
[P+]1 button is pressed and only the
robot joint angles will move.

This button is also used for entering
the numerical value [3].

ON OFF EMG.STOP

[a]
O

RV-M1 TEACHING BOX
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m
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PoinT-T0-POINT MODE -
P+ anp P- DirecTions.

[P-/8] - Negative P / 8 button.

When used as [P-], this button moves
the robot hand section pivoting around
the wrist (pitch) joint, at the currently
selected jog speed setting in the
negative direction. In Point-to-point
Mode this is an downwards direction.
In XYZ grid Mode, the gripper reference
point is "locked" in postion when the
[P+]1 button is pressed and only the
robot joint angles will move.

This button is also used for entering
the numerical value [8].

ON OFF EMG.STOP
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RUBOT KEYPAD - [R+/2] - Positive R / 2 button. P
When used as [R + ], this button rotates

[R +I2] & [R./7] the robot hand section pivoting around RV-M1 TEACHING BOX
the wrist (roll) joint, at the currently S
selected jog speed setting in the | /77

BUTTONS. positive direction. In Point-to-point
Mode and XYZ grid Mode the wrist
rotates in a clockwise direction, when o
viewed from the front of the grippers. - :
This button is also used for entering
the numerical value [2]. b
[R-/7] - Negative R / 7 button. ON_OFF EMG.STOP

o]
L

When used as [R-], this button rotates
the robot hand section pivoting around RV-MI TEACHING BOX
the wrist (roll) joint, at the currently
selected jog speed setting in the
negative direction. In Point-to-point
Mode and XYZ grid Mode the wrist
rotates in an anticlockwise direction,
when viewed from the front of the

Point-To-poiNT MoDE - grippers.
R+ anp R- DiRecTions. This button is also used for entering
the numerical value [8].
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RoBoT KEYPAD - | 111- 1 button. S

This button is used for entering the

[1 ] & [6] numerical value [1]. R TEACHN

The [OPTION] and [+] functions are

BUTTONS. unavailable.
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[6] - 6 button. ON_OFF EMG.STOP

o]
O

This button is used for entering the
numerical value [6]. RVAMI TEACHING BOX

The [OPTION] and [-] functions are not
supported by the VR Linker.
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RosoT KEYPAD -
[<0>/0] &
[>C</5]
BuTtToNs.

VirTuaL Reauty Rosot - User's ManuaL

[<O>/AQ] - Open gripper / @ button.

When used as [<O>], this button
opens the robot grippers.

E =
This button is also used for entering the
numerical value [d].

ON_OFF EMG.STOP
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[>C</5] - Close gripper / 5 button.

When used as [>C<], this button
closes the robot grippers.

.

This button is also used for entering
the numerical value [5].

ON_OFF EMG.STOP

RV-M1 TEACHING BOX
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RoBoT [TRN] button. o

[STEP] button.

The functions on the buttons listed RV_MHEACHN
Keypap - Nown

above are not supported on the Robot

[a]
O

Teachbox, since their functions are

FUNCT|0N|NG E(L)Jfr;\i)v(;:;ed in other areas of the
ButToNs.
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DISPLAYING THE
RoBot TEACHBOX
& NESTING THE
Rosor.

The Robot Arm is moved using the buttons on the
Robot Teachbox. To display the robot teachbox
window, check the name of the robot you want to
control is shown in the "DEVICE" dialog box of the VR
Linker window (shown below). Press the [C] button to
display the robot teachbox.

% [Room81] & E3

Fie Sewice Options Help _|—— NAME OF DEVICE CURRENTLY
BEING CONTROLLED

IHuhuHO/ j

DEVICE @ €O [C] BUTTON DISPLAYS

li Rosot TEACHBOX WiNDOW

ﬁclm | VR Linker

Yerzion 1.00

ON_OFF EMG.STOP.

o]
O

RV-M1 TEACHING BOX

Y+S+
INST] ——{i]
BUTTON

=l=] [
(ENT) ——fil] =<
BUTTON

MITSUBISHI

Click the On/Off switch on the robot teachbox to switch
it "on". The robot must be nested (datumed) before
jogging the robot to position or commanding any moves.

In Virtual Reality, the robot will automatically nest when
the mains power is switched "on" (the switch on the
grey rectangular electrical control box).In this
particular case, the robot need not be manually nested.

When the robot teachbox has been switched "off",
then switched back "on" again, you must manually
nest the robot. Click the [NST] button followed by the
[ENT] button. The robot will then move to its datum
position.

VirTuaL Reauty Rosot - User's ManuaL
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IVIO\”NG THE You can move the robot quickly using the mouse.
Simply click and hold down the left mouse button when

ROBOT WITH the cursor is directly over the axis you want to

control. Drag the cursor in the direction you want the
robot to move. To stop the robot moving, release the

THE MOUSE. left mouse button.

As the cursor is dragged further away from the robot
axis, the the robot part under control will move faster.

Click and drag the robot in the following areas, shown
in the diagram below:

CLICK AND DRAG HERE
TO MOVE THE WRIST UP

CLiCK AND DRAG HERE TO MOVE
THE FOREARM SECTION UP/DOWN

CLiCK AND DRAG HERE TO

MOVE THE UPPERARM

CLICK HERE CLicK AND SECTION UP/DOWN

T0 OPEN/ DRAG HERE

CLOSE THE TO MOVE THE

GRIPPERS WRIST DOWN
CLick AND CLick AND
DRAG HERE DRAG HERE TO
T0 ROTATE ROTATE THE
THE WRIST « ROBOT

'\/ CLOCKWISE/
ANTICLOCKWISE
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SELECTING PTP
MOoVEMENT
MooE.

The robot can be moved using the following modes:
- PTP (Point-to-point) Mode.

- XYZ (grid) Mode.

- Tool Mode

ON_OFF EMG.STOP.
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[PTP] - PoinT-To-POINT MODE.

Point-to-point Mode instructs the virtual robot to jog
(move) using its individual joints (axes) when the
appropriate jog buttons are pressed:

[B+] & [B-]
[S+]1 & [S-]
[E+] & [E-]

For example, if the [Y +/S +] button is pressed when
the robot is set in PTP Mode, the button will be
recognised as [S+]. The upperarm section will move
in an upwards direction, pivoting around the shoulder
joint.

To select PTP Mode, click the [PTP] button on the
robot teachbox. All subsequent commands will be
performed in PTP Mode.

Note - The functions of the wrist movement buttons
are not affected by the setting of PTP Mode:

[P+] & [P-]
[R+] & [R-] PoinT-To-poINT MobE -
To cancel PTP Mode, S+ anD S- DiRecTiONS.
click on one of the other

available movement
modes - XYZ or Tool.

VirTuaL Reauty Rosot - User's ManuaL
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SELECTING XYZ
MOoVEMENT
Mooe.

ON_OFF EMG.STOP

o]
L

RV-M1 TEACHING BOX

o =
@
<] D

[XYZ]
BUTTON
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[XYZ] - XYZ Moce.

XYZ Mode instructs the virtual robot to jog (move),
using the tip of its grippers as a reference point, for
moving around a three-dimensional X, Y and Z grid
system when the appropriate jog buttons are pressed:

[X+] & [X-]
[Y+] &I[Y-]
[Z+] & [Z-]

For example, if the [Y +/S +1 button is pressed when
the robot is set in XYZ Mode, the button will be
recognised as [Y +]. The tip of the grippers will move
along the Y axis in a parallel and positive direction. All
the sections and joints of the robot move
independently of each other to keep the tip of the
grippers as close to this Y axis as possible.

To select XYZ Mode, click the [XYZ] button on the
robot teachbox. All subsequent commands will be
performed in XYZ Mode.

Note - The functions of the wrist movement buttons
are not affected by the setting of XYZ Mode:
[P+] & [P-]

[R+] & [R-] XYZ Mook -

Y+ anp Y- Axes DiRecTions.
To cancel XYZ Mode,
click on one of the other Y-

available movement m:—
modes - PTP or Tool. Y L (
+

- ’

3D Grip. ool

+Z

LA

+Y
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SELECTING
TOOL
MovEMENT
Mook.

ON_OFF EMG.STOP.
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[TOOL] - TOOL Mooe.

Tool Mode instructs the virtual robot hand to advance
or retract at a fixed height, in the direction in which
the hand is pointing (ie, the robot base "locks" in
position and does not move).

Tool Mode is not a general movement mode. It should
be used for accurate positioning of the robot hand in a
horizontal plane. The attitude/angle of the robot hand
is fixed at the point when Tool Mode is selected.

Tool Mode operates using the following jog (move)
keys:

[Z+] & [Z-]
[R+]1 & [R-]

For example, pressing the [Z + ] button when the robot
is set in Tool Mode will extend the robot hand out
(away from the base of the robot) in the direction in
which it is facing. Following the setting of Tool Mode,
the robot arm will try to maintain the height and angle
of the robot hand.

To select Tool Mode, click the [TOOL] button on the
robot teachbox. All subsequent commands will be
performed in Tool Mode.

To cancel Tool Mode,
click on one of the other
available movement
modes - PTP or XYZ.

TOOL Mook -
Z+ AND Z- DIRECTIONS.

e
HoRrizonTAL ‘

MovemEenT

Base "Lockep'

IN PosiTion >< =
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Once the Movement Mode has been selected, the
MOVING THE robot can be moved manually, using the movement

R keys on the righthand side of the robot teachbox (see
OBOT. panel below left).

The speed at which the robot moves when being
manually positioned is determined by the Jog Speed
setting. To display the current jog speed, click on the
"Options" menu in the menubar of the robot teachbox
(shown below as a Jog Speed of 6).

j Robot-1 M= B
bemory Al Scrpts

Jog Speed - B
v Collizion Detection

RS5232 Settings...

Robot Control kMode

== N i) =l e e
Set Robaot Speed r
HezetHabot

To change the jog speed, click "Options|Jog Speed"
in the toolbar of the robot teachbox window. Adjust
the slider until the required jog speed is shown, then
RVMI TEACHING BOX press the [OK] button (shown below).

_ Jog Speed [ _ [ ]

|SetJng Speed |

ON OFF EMG.STOP

o]
O

.

INC | | DE¢

6
4 r
v OK

ENT

= =
e} 1%

i
hid &
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Jog speed - 1 is slow but very accurate at positioning,
[MovemenT] whilst Jog Speed - 9 is fast but inaccurate when
BUTTONS positioning.
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SETTING AND
Moving T0 A
STORED RoBoT
PosITION.

VirTuaL Reauty Rosot - User's ManuaL

As the robot is manually moved, any positions reached
can be stored in its memory. The Robot Memory can
store between 1 - 629 robot positions (each with a
corresponding 001 - 629 position number and a
written description). The entire robot memory can be
saved, to be edited or used by a robot program at a
later date.

Click on the "Memory" menu in the robot teachbox
menubar and check that the "Use Memory
Descriptions” and the "Warn If Position Exists"
options are switched "on" (indicated by a tick mark).

Click on each option to switch it "on" or "off" (shown
below).

- T

[GE Tl Optiohs  Scripts

Save memory k...

Laad memary fram...

Merge memony with....

Edit Memary...

Serd|f emon 1o Feal Fobot
Eererne fermarn Eramm Eeal Fatat

v Use Memory Descriptions |

v Wwiarn |f Position E xists

Moving anp Storing Rosot PosiTions -
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SETTING AND
MovinG TO A
STORED RoBor
PosITioN.

ON OFF

EMG.STOP

O

RV-M1 TEACHING BOX

.

[PS]
BUTTON

[(MOV]
BUTTON
[ENT]

ENT

BUTTON

=
=

@

@
§

3

TOOL
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[NUMBERS]
BUTTONS

To store the current robot position, click the [PS]
button, position set, on the robot teachbox.

Enter a three digit number beteween J@1 and 629,
using the robot teachbox [NUMBERS] buttons and click
on the [ENT] button. The numbers being entered will
appear on the robot teachbox display.

If position number already exists a warning message
will be diaplayed (shown below). Click the appropriate
button to overwrite the existing position, or retype with
a different position number.

Confirm

@ Position already exists. Owver write?

VoY | w |

The Robot Position Description window will appear
(shown below). Type in a written description for the
robot position, then click the [OK] button to store the
robot position in its memory.

=] E3

#l Robot Position Description

"Enter Description

Note - To view the entire list of currently stored robot
positions click "Memory | Edit Memory..." in the robot
teachbox menubar.

To move the robot to a position previously stored in its
memory, click the [MOV] button on the robot teachbox.

Enter the number of the position you want the robot to
move to, using the [INUMBERS] buttons, then click the
[ENT] button. The robot will now move to this "new"
position.

9.8 - Moving anp StorinG RoBoT PosiTions
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SAV'NG THE It is important to save the Robot Memory if you want
to edit any of the robot positions at a later date or if

the robot positions are used by a robot script file.

ROBOT To save the robot memory file, click "Memory|Save
memory to..." in the robot teachbox menubar (shown

MEMORY. below).

The Save As window is displayed, allowing the robot
memory file (file extension ".RTF") to be saved to a
set location.

j Robot-1 [ _ =] <]
Optione  Scriptz

Save memony ta...

Load memary from...

b erge memany with....

E dit kemaony...

Ser ke i Beal Eatat
Hecieye Menman Eramm Eeal otk

v Lze Memory Dezcrptions
v wiarm If Pogition Exists
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START|NG THE The Robot Script File Editor is used to build robot

programs (called robot script files), constructed from

ROBOT S CRIPT the robot position numbers stored in the robot memory.
A robot script file describes the move sequences and

functions required by the robot to perform a set task.

F”-E EDITOR- Saved robot script files can be sent to the virtual robot

and/or a "real" robot connected to the computer.

Note - The Robot Memory File (containing all the stored
robot positions used in the robot script file) must be
loaded into the virtual robot and/or downloaded to the
"real" robot before the robot script file is run.

To display the Robot Script File Editor window, click
on "Scripts|Edit Script..." from the menubar on the
Robot Teachbox window (shown below).

-||] Robot-1 [_| |

Memary  Options RS

- DR CFE

oy

M TEACHING BOK
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RUBUT SCRIPT Rogot ScripT FiLe EniTor winpow - GENERAL Layour.

F”_E ED|TOR - 1) Fie Menu.  2) Opmions Menu. — 3) Rosot Script Fie DispLay Winpow.
GENERAL
Layour.

m
H
k]

(g}

le  Optiohz

I

ISR

4% ]
+ o] om0 | ©

Con [ c |

o

6) [OK] anD 4) Rosot ScripT Fite ~ 5) Rosot Scrirt
[CancEL] [Line Epiming] FiLe [PLaY]
BUTTONS. BUTTONS. BUTTONS.
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RoBoT ScRIPT
FiLe EpiToR -
FiLe MEenu.

LOCATION OF THE ....
FiLe Menu.

41 Robot Script [C:\vi_cim\Room811342-80.

vo | xewe| |3 m] 3] =

The Script File Editor contains the following:

1) The File Menu (shown below) - The options

available in the File menu are as follows:

Cptions

Hew

Open

Save

Save s

Send|Bregnam te Fe sl Hebat
Eecieye Eroaran friom Feal Biatat

1 C:her_cimsFoomS1 43%2-80. bt

2 C:hver_cimhFoomB1 %347 bt

3 CWR_RWAROOMETWAZ-B0.THT
4 C:WR_CIMWROORET W M2-80. THT
5 DR _CIMMROOMET Y 142-80. Ti<T
B C:AR_CIMASROORET NN THT

E xit

® New - Starts a new (blank) Robot Script File.

® Open - Displays the Open file window. Browse
and open any previously saved (".TXT" format)
robot script files.

® Save - Autosave and overwrite a robot script file
with the last used filename.

® Save As - Displays the Save robot script file win-
dow, allowing the file to be saved with a specific
filename in a specific directory.

® Send Program to Real Robot - This option is greyed
out (unavailable) unless a "real" robot is connected
to your computer.

® Receive Program from Real Robot - This option is
greyed out (unavailable) unless a "real" robot is
connected to your computer.

continued....
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Tue Rosot Script Fie Eniror - 10.3




R0BOT SCRIPT
ILE EDITOR -
FILE MENU AND
OpTions Menu.

1) The File Menu continued....

® History - Displays the history of any robot script
files opened.

® Exit - Closes the robot script file file editor
window without saving any changes.

LOCATION OF THE ....
OpTions Menu.

Add Delete

ol =] 8] 5

o | X cancel|

2) The Options Menu (shown below) - The options
available in the Options menu are as follows:

(2EN Optionz
Configure... |

® Configure - Displays the Robot Script Options
window (shown below), allowing selected areas of
the Robot Script Editor to be arranged to suit the
user.

Robot Scnpt Ophions E |

[+ Automatically build comments

1 ¥| Start line numbers from

"

Y - -
»| Mumber spacing for lines

m Mumber of zeconds to add
>| after a gripper operation

[ Automatic gripper state

x Cancel |

continued....

10.4 - The Rosot Script Fite EniTor
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ROBOT SCR'PT 2) The Options Menu continued....

The Robot Script Options window contains the

FiLe EpiToR - following:

® Automatically build comments - Automatically

0 PT|0NS IVI ENU inserts comments describing the actions occuring

in the line currently being programmed.

Click in the box to switch the option on/off. A
"tick mark" is visible when the option is switched

on-.

® Start line numbers from box - The first line of
any "new" (blank) robot script file begins with
this number. Use the arrow buttons to increase
or decrease the number.

® Number spacing for lines box - Shows the
number of blank lines that are inserted following
LOCATION OF THE .... the completion of the current robot script file line.
OpTions Menu. Note, the blank lines are not shown on the robot
script file display window.

For example, if the current line being edited is 40
and this option is set to 15, the next program
lines are numbered as follows: 55, 69, 75 etc.

Use the arrow buttons to increase or decrease
the number.

vox | xowe| | @ @ 5] @] continued....
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RoBoT ScRripT
FiLe EpiTOR -
OpTions MEenu.

LOCATION OF THE ....
OpTions Menu.

@ Robet Script [C:\vi_cim\Room811342-80. [_ 1]
ns

v | xewa| |3 @] @) =

2) The Options Menu (Robot Script Options window)
continued....

® Number of seconds to add after a gripper
operation box - When set at 1 or higher, this
option automatically inserts a new robot script
file line containing a "TI" wait command, after
any line containing a gripper operation. The length
of time waited before continuing to the next
robot script file line is determined by the number.

For example, if the number is 5, then a 5 second
wait is auomatically inserted after any gripper
operation command.

When the number is @ (zero), no wait command
will be added after any gripper operation
command is completed.

Use the arrow buttons to increase or decrease
the number.

® Automatic gripper state - Automatically inserts
the letter "O" when the gripper is open or "C"
when the gripper is closed, in the gripper state
column of the robot script file display.

When the option is switched "on", it
automatically recognises any change in the
gripper state and updates the gripper state
column accordingly.

Click in the box to switch the option on/off. A
"tick mark" is visible when the option is switched

on .

® [OK] button - Applies any changes made and
closes the Robot Script Options window.

® [Cancel] button - Ignores any changes made
and closes the Robot Script Options window.

10.6 - THe Rosot Script FiLe EniTor
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RoBsoT ScripT
FiLe EDITOR -
RoBsoT ScripT
FiLe DispLay
Winpow.

LOCATION OF THE ....

Rosot ScripT FiLe
Dispeay Winpow.

i Robot Script [C:A\vi_cim\Roo m8113\2-80.txt]
Eile  Optians

Add Delete

vo | xewe| |3 m] 3] =

3) The Robot Script File Display Window (shown
below) - The robot script file display window shows
detailed information about each line of the robot
script.

The display is split into five columns. When the
robot script file exceeds the height of the display
window, a scroll bar is automatically added to the
righthand side of the window. Click and drag the
slider, or click on the up/down arrow buttons to move
between different areas of the robot script file.

Note that the information and layout of the robot
script file can be changed using the Robot Script
Options window, accessible by clicking
"Options|Configure..." in the menubar of the main
Robot Script window.

Line AcTion AcTion GripPER  LINE
NumBer  ComMmAND  INFORMATION — STATE DESCRIPTION ScroLL
Cotumn.  CoLumn. CoLumn. Cotumn.  CoLumn. Bar.

continued....
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R0BOT SCRIPT
ILE EDITOR -
R0BOT SCRIPT
FILE DispLay
Winpow.

LOCATION OF THE ....

Rosot ScripT FiLe
DispLay Winnow.

@ Robot Script [C:\vi_cim\Roc m811342-80. [_ 1]

v | xewa| |3 @] @) =

3) The Robot Script File Display Window continued....

The five columns of the robot script file display list
as follows (from left to right on the display):

® Column 1 (Line Number box) - Displays the line
number of the robot script file.

® Column 2 (Action Command box) - Displays
the shorthand for the action or operation to be
performed. Action commands can be chosen and
edited from a pop-up list, accessible by
highlighting the required action command box,
clicking with the right mouse button, then
selecting one of the options:

Move to Position (MO) - Move the robot to a
position stored in its memory.

Robot Speed (SP) - Set the speed at which the
robot performs any action commands. This speed
setting continues for all program lines until
overridden by a "new" speed.

Open Grippers (GO) - Open the robot grippers.
Close Grippers (GC) - Close the robot grippers.

Goto Line (GT) - Goto the robot script file line
number that you specify from the pop-up list.

Do Sub-routine (GS) - Perform a sub-routine.
Available preset sub-routines for virtual reality can
be chosen from a pop-up list (Note - "real” sub-
routines are normally written by the user and
contain an "RT" return command).

Wait Time (TI) - Perform a time delay, specified
in seconds from the pop-up list, before
continuing to the next robot script file line.

Nest Robot (NST) - Move the robot back to its
datum position.

continued....

10.8 - The Rosot Script Fite EniTor
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RoBoT ScripT
FiLE EDITOR -
RoBoT ScripT
FiLE DispLay
Winpow.

LoCATION OF THE ....

Rosot ScripT FiLe
Dispeay Winpow.

& Robot Script [C:\vi_cim\Ro« m811342-80_txt]

A o

" DK | xl:am:zll EEEIEI

continued....

® Column 3 (Action Information box) - Displays
information relating to the action command, ie,
the length of waiting time for a "TI" command,
or the robot position number for a "MO" move
command. Action information can be chosen and
edited from a pop-up list, accessible by highlight-
ing the required action information box, clicking
with the right mouse button, then selecting one
of the options.

® Column 4 (Gripper State box) - Displays the
current state of the robot grippers. "O" for open
grippers and "C" for closed grippers. The gripper
state can be chosen and edited from a pop-up
list, accessible by highlighting the required grip-
per state box, clicking with the right mouse but-
ton, then selecting one of the options (Gripper
Open, Gripper Closed or None).

® Column 5 (Line Description box) - Displays text
describing the function of each robot script file
line. The information in the line description box
can be edited by clicking in the box then
overtyping with new text.

continued....
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ROBOT SCR|PT continued....

4) The Robot Script File [Line Editing] buttons (shown

below) - Use these three buttons to edit the
F”-E EDITOR ) currently highlighted robot script file line.

[Line EDiTiNG] polete |

The three buttons list as follows (from left to right

BUTTONS. on the window):

® [Add] - Inserts a "new" (blank) robot script file

LOCATION OF THE ... line, after the last line in the robot script file.
Rosor Scriet FiLe [Line ® [Insert] - Inserts a "new" (blank) robot script
Eoiming] BuTTONS. file line, directly after the line currently highlighted.

& Robot Script [C:Avi_cim\Room81\312-80 txt] s B

® [Delete] - Permanently removes the robot script
file line currently highlighted.

continued....

ok | X cancel | o @ =8 =
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THE

RoBoT ScRIPT
FiLe EpiToR -
[PLAY] BUTTONS.

LoCATION OF THE ....

Rosot ScripT FiLE
[PLaY] BUTTONS.

Avi_cim\Room814312-} t]

continued....

5) The Robot Script File [Play] buttons (shown below)
- There are four robot script file play buttons:

| [[n]] |[=d] |[ol

[ [ I
[Pray] [Pause] [Stop] [RewinD To START]

® [Play] - Click this button to play the robot script
file from the currently highlighted robot script line
onwards. As the the robot script file plays, line
by line, the stated actions will be performed by
the devices in the virtual world.

® [Pause] - Click this button to pause a robot
script file that is playing. Click the [Pause] button
to resume playing a paused robot script file.

® [Stop] - Click this button to stop the robot script
file playing, at the end of the robot script line
currently being performed.

® [Rewind to Start] - Click this button to return
to the first robot script line of the robot script
file.

Note - The [Play] button is greyed out (unavailable) when
the robot teachbox is operational, ie, a robot script file
cannot be played when the robot teachbox switched "on".

continued....
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ROBOT SCR|PT continued....

6)The [OK] and [Cancel] buttons (shown below).

-”'E EDITOR i The [OK] button - Click the [OK] button to apply
- and/or save any changes made to the robot script
0 K] AND file and close the robot script file editor window.

. " DK

CANCEL]

The [Cancel] button - Click the [Cancel] button to
BUTTONS close the robot script file editor window without
- saving any changes.

LOCATION OF THE .... X Cancel

[OK] anp [CANCEL]
BUTTONS.

0K xtancell EEIEIEI

EXAMPLE ROBOT A detailed example, showing how a robot script file is

generated using the robot script file editor, is included

SCR|PT F"_E_ in Section 2 - Quickstart Tutorial.
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RoBsoT ScripT
FiLe EDITOR -
LoADING AN
EXEMPLAR
RoBsoT ScripT
FILE.

VirTuaL Reauty Rosot - UseRBHlANUAL

Exemplar Robot script files can be loaded for each of
the five robot room virtual worlds.

The exemplar files are stored in the user folder
"10000". There are five of these folders, one in each
of the individual robot room folders (Room 81 - 85).

First, load the robot memory that contains all the
robot positions required by the robot script file. The
robot memory file (".RTF" format) is loaded by
clicking on "Memory|Load memory from..." in the
menubar of the robot teachbox window. Browse and
open the correct room folder, then the folder labelled
"10000" and load the exemplar robot memory file.

Next, click on "Scripts|Edit Script..." in the menubar
of the Robot Teachbox window to display the Robot
Script window.

Click on "File|Open" in the menubar of the Robot Script
window. Browse and open the same room folder used
for loading the robot memory file, then the folder
labelled "10000"and load the exemplar robot script
file (".TXT" format).

Check that the Robot Teachbox is switched "off" to
allow access to the [Play] button of the robot script
file window.

Click the [Rewind to Start] button, then the [Play]
button on the control panel of the Robot Script
window, to start the program.

EpiTor
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RosoT Room
STARTING PoINT.

VirTuaL Reauty Rosot - User's ManuaL

THE LiFT.

You start each virtual world robot room from within a
lift.

Click on the lift doors to open or close them.

To load a new robot room hit the appropriate floor
button on the lift control panel (ie, floor button 4 loads
virtual world robot room 4).

To close the currently loaded virtual world robot room
at any time, click on the floor button @ (zero) on the
lift control panel.

Denford Yirtual Reality - [c:\vr_cim\room81\robot1d_svr]

|| iew Peints: [Back to the Lift g

N3 e @ x|

To Open AND Lirr ConTroL PANEL
Cvost Lirtr Doors, (Loaps anD CLoSES
CLICK ON THEM. Rosot Roowms).
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VR Rosot
Room 1 Task.

11.2 - Tue Five VirTuaL Wortp Rosot Rooms

Room 1 Task.

Room 1 contains a table with the robot upon it. On
opposite sides of the robot are a collection of four
coloured ink well squares and a block holding a pencil.

When each of the surfaces of the coloured ink well
squares is touched, a sound is triggered. There are
four different sounds, one for each of the coloured ink
well squares.

Denford Yirtual Realit 8 im\room81\robot1d.svr]

séAPE' < A\ |42 @ 3

ReseT PenciL IN Four CoLoureD Ink
BLock. BLock. WELL Sauares.

The task in room 1 is to program the robot so it picks
up the pencil and then moves across to the coloured
ink well squares. The robot must then be programmed
to touch each of the four coloured ink well squares
with the pencil, triggering the sounds.

VirTuAL Reauty Rogot - User's MaNuAL



VR Rosot
Room 1
INTELLIGENT
OBJECTS.
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INTELLIGENT OBJECTS.

By positioning the cursor over some of the objects in
robot room 1, then clicking the mouse buttons,
certain moves and operations can be implemented.

Left mouse click on the
pencil in the block (shown
left) - Moves the robot so
the grippers are opened
and positioned directly
above the pencil (ready to
approach pencil).

Right mouse click on the pencil in the block - Moves
the robot so the grippers are opened and positioned
around the pencil (ready to pick up pencil).

Left mouse click on the pencil when held by the robot
grippers - Moves the robot so the pencil is held
directly over the block (the grippers remain closed).
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VR Rosot
Room 1 HinTs
AND Tips.

11.4 - Tue Five VirtuaL Wortp Rosot Rooms

Hints anp Tips.

Many of the hints and tips listed here apply to the
other four robot rooms.

The viewpoints are designed to help you navigate
quickly around important parts of the robot room. They
can also contain help on what to do at each viewpoint
(shown below).

Denford Yirtual Realit room81irobot1d.svr]

] 0 1 {0 turh it on
Right side of the robot
Left side of the robot
FesetBlock, click on this to resetthe task

- B\ 4ol @ 1

The electrical control box (which switches the power
to the robot on and off) is positioned on the floor in
front of the table.

When setting each robot position - it is quicker to move
the robot to roughly the right position by using the
mouse (click and drag the appropriate part of the arm),
then accurately position the arm using the teachbox
jog buttons.

VirTuAL Reauty Rogot - User's MaNuAL



VR Rosot
Room 1 HinTs
AND Tips.

VirTuaL Reauty Rosot - User's ManuaL

If you drop the pencil when
positioning the robot, click on the
yellow and black diamond (shown
left) - this resets all the objects back
to their default positions (robot
position excluded).

Give each robot position a relevant description name
and a complimentary robot position number. For
example, robot positions near the blue ink well are
numbered 1xx, robot positions near the red ink well
are numbered 2xx etc.... This will make it easier to
find robot positions when building a program with the
robot script file editor.

Try to store robot positions that can be used more
than once. For example, a robot position is stored at a
set height above the ink well dividing walls and
directly over the blue ink well. It could be used as a
robot approach position before dipping the pencil into
the ink well and as a return position for coming back
out from the ink well to a safe height.

Use the intelligent objects feature to help set some of
the robot positions.

Use the robot script file editor to build a program that
completes the set task. To start writing a robot script
file, click on "File|New" from the robot script file
editor menubar. When writing a robot script file, the
robot does not require datuming, since it
automatically nests when it is first switched on.
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VR Rosot
Room 2 Task.
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Room 2 Task.

Room 2 contains a table with the robot upon it. On
opposite sides of the robot are a drop off block and a
hopper containing six cubes.

Denford Vir Reality - [c:V imiroom824robot2d. svr]

Aol @ 3

ReseT Hopper Drop
BLock oN ~ CONTAINING OFF
THIS SIDE. 6 CuBs. BLock.

The first task in room 2 is to program the robot so it
removes each of the cubes from the dispensing point
at the base of the hopper, then moves and stacks these
cubes on the drop off block to form a six cube column.

After completing task 1, reset the room by clicking on
the yellow and black diamond reset block.

The second task in room 2 is to program the robot so
it removes each of the cubes from the dispensing point
at the base of the hopper, then moves and builds three
columns, each containing two identically coloured
cubes, next to the drop off block.

VirTuAL Reauty Rogot - User's MaNuAL



VR ROBOT CoLuision DeTeCTION.

The objects in robot room 2 are designed with
ROOM 2 collision detection. This means if you drop a cube it
will fall, hit and roll on the table surface in a realistic
way. Dropped cubes can be pushed and picked up by

CoLuision the robot arm.

Similarly, with collision detection active, the robot arm
DETECT'UN. will not move "through" the table and hopper. On
hitting the table or the hopper a sound will be emitted
and the robot arm will stop moving.

Robot room 2 starts, by default, with collision
detection active. Collision detection can be switched
on (tick mark visible) or off (tick mark invisible) by
clicking on "Options|Collision Detection" in the
menubar of the robot teachbox window (shown
below).

j Robot-1 [ _ =]

bl emory Scripts

Jog Speed - B
v Collizion Detection

R5232 Settings. ..

Robot Control Mode

Send/ ool Lemath to Habat
Set Robaot Speed 3
Eesel Biabat
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VR Rosot
Room 2
INTELLIGENT
OBJECTS.
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INTELLIGENT OBJECTS.

By positioning the cursor over some of the objects in
robot room 2, then clicking the mouse buttons,
certain moves and operations can be implemented.

Left mouse click on the hopper dispensing point (the
purple section of the hopper) - Moves the robot so the
grippers are positioned facing the hopper dispensing
point (ready to approach cube). The angle of the robot
arm is also automatically set to allow a cube to be
easily and safely removed from the hopper dispensing
point. The gripper state will be left according to the
previous move.

Left mouse click on a cube not in the hopper - Moves
the robot arm so it is positioned directly over the cube
with the robot grippers open (ready to pick up the cube).

Right mouse click on a
cube at the hopper
dispensing point (shown
left) - Moves the robot
arm into the hopper
dispensing point and
opens the grippers so
they are positioned
around the cube in the
hopper (ready to remove
the cube).

A
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VR RoBort Roowm 3 Task.

Room 3 contains three yellow and black striped floor
ROOM 3 TASK_ grids and a colour sequence code mounted on the wall.
Clicking on a striped floor grid activates the hydraulic
table directly above it, which lowers from the ceiling.
All three tables contain the same items - an electrical
control box, a robot and a nine position colour keypad,
used as a security switch.

Denford Yirtual Reality - [C:A\WR_ClM\room83\robot3d swi]

J_| el |t Fiobot 2's control box, cli fitch to turn it on

ViSCAPE" 1 @\ 2| @]

Room TABLE CONTAINING ThaBLE CoLour

Task ConTrot Box, AcTivaTIoN  SEQUENCE

TiMER. Rosot anD Keveap.  Froor Grip.  Cobpt.
continued....
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VR ROBOT continued....

Opening the lift doors activates an "intruder alarm".
ROOM 3 TASK. The task in room 3 is. to dgactivatg the ."intruc'j(.ar alarm"
in the shortest possible time - a timer is positioned on
the wall furthest from the lift doors.

To switch off the "intruder alarm” you must enter the
correct colour sequence code into the nine position
colour keypads on all three robot tables. To lower the
robot tables, click on each of the striped floor grids.
The colour sequence code (read from left to right) to
successfully deactivate the "intruder alarm” is stated
on a wall panel.

The colour sequence code must be entered one colour
at a time, for each of the three robot tables.
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VR Rosot
Room 3
INTELLIGENT
OBJECTS.
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INTELLIGENT OBJECTS.

By positioning the cursor over some of the objects in
robot room 3, then clicking the mouse buttons,
certain moves and operations can be implemented.

Note - Only table 1 has intelligent objects.

Left mouse click on a
keypad button (shown
left) - Moves the robot so
the grippers are positioned
directly over the keypad
button chosen.

Right mouse click on a
keypad button - Moves
the robot so the grippers
press the kepad button
chosen.

Left mouse click on the grey keypad block (not one of
the nine buttons) - Moves the robot to a safe
clearance position. The clearance position is ideal for
returning from or moving closer to the keypad
buttons.
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VR RoBot HinTs anp Tips.

The colour sequence code must be entered one colour

ROOM 3 HlNTS at a time, for each of the three robot tables in turn.

For example, if the first two numbers of the colour
AND TIPS sequence code are yellow, blue.... then robots 1,2 and
. 3 must move in the following order to begin
deactivating the "intruder alarm":
- Robot 1 touches the yellow button on its keypad.
- Robot 2 touches the yellow button on its keypad.
- Robot 3 touches the yellow button on its keypad.
- Robot 1 touches the blue button on its keypad.
- Robot 2 touches the blue button on its keypad.
- Robot 3 touches the blue button on its keypad.
- This continues for all the other required colours
until the sequence has been completed.

Completing the entire colour sequence on robot 1, then
robot 2 and finally robot 3 will not deactivate the
"intruder alarm".

Only table 1 has intelligent objects. Tables 2 and 3 do
not have any intelligent objects for a good reason....

The task requires you to program all the robots so that
they press the keypad buttons in the correct sequence,
in order to deactivate the "intruder alarm".

Once robot 1 has been programmed to press the keypad
buttons in the correct order, robots 2 and 3 must also
be programmed to press their keypad buttons in the
same order as for robot 1 (since the deactivate code is
the same for all three keypads).

Therefore, the memory for robot 1 can be saved and
reloaded as the memory for robots 2 and 3. Similarly,
the robot script files for robots 2and 3 will be identical
to those for robot 1.

continued....
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VR RUBOT continued....

Set all the required robot positions to complete the
deactivation of the "intruder alarm" into the memory

ROOM 3 HlNTS of robot 1, then save this memory file.

Next, open the robot script file editor and click on
AND T|PS_ "File|New" from its menubar. Write and save the
robot script files for all the moves required to
complete the colour sequence code. For example:
- Move robot arm from parked position to safe
position over keypad.
- Move robot arm down, press first colour button
required, move back to safe position.
- Move robot arm down, press second colour button
required, move back to safe position.
- Move robot arm down, press third colour button
required, move back to safe position.
- Move robot arm down, press fourth colour button
required, move back to safe position.
- Move robot arm down, press fifth colour button
required, move back to safe position.
- Move robot arm from safe position over keypad to
parked position.

Close the Robot teachbox window (currently
controlling robot 1).

Switch on robot 2 and change the devices panel of VR
Linker so it displays Robot 2. Load the robot memory
(previously saved from robot 1) into robot 2.

Close the Robot teachbox window (currently
controlling robot 2).

Switch on robot 3 and change the devices panel of VR
Linker so it displays Robot 3. Load the robot memory
(previously saved from robot 1) into robot 3.

Now all three robots have identical memories loaded
with all the positions required to complete the
deactivation of the "intruder alarm”

continued....
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VR ROBOT continued....

Change the DEVICES panel of VR Linker so it displays
ROOM 3 HINTS Robot 1. Click the [E] button in the ACTIONS panel of

the VR Linker window to display the Action Editor
window. Now add all the previously saved robot script

AND TlPS files into the Action Editor, including appropriate
- descriptions to help identify them later.

When the Actions Editor window is closed, the list of
actions available for robot 1 can be viewed using the
dropdown list button in the ACTIONS panel of the VR
Linker window.

Repeat the same process for robots 2 and 3 (by
changing the DEVICES panel of VR Linker so it
displays Robot 2 or 3). The robot script files written
for use with robot 1 can also be used in the Actions
Editor for robots 2 and 3.

Now all three robots have identical action lists in the
VR Linker window.

Next, open the sequence file editor and click on
"File|New" from its menubar. Use the actions from all
three robots together, to produce sequence of events,
occurring in the correct order to deactivate the
"intruder alarm". Test and save the completed
sequence file.

Reload robot room 3, switch on all three robots and
load their memories, then load and run your saved
sequence file. How quickly can you deactivate the
"intruder alarm"?
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VR Rosot
Room 4 Task.

VirTuaL Reauty Rosot - User's ManuaL

Room 4 Task.

Room 4 contains a table with the robot upon it. On
opposite sides of the robot are a drop off block and a
hopper containing six cubes. The robot is also partially
surrounded by obstacle blocks.

Denford Yirtual Reality - [C:\YE_CIM\room84\robot4d.svr]
JJView Paints: ISide wiew of hopper .l

— OBSTACLE
BLocks.

VReArE. | 2 \3| s @ 3

Reser  Hopper conTainng  Drop OFF
Brock. 6 Custs. Bock.

To complete both the tasks below, the robot must
avoid hitting any parts of the obstacle blocks with
itself or any of the cubes being moved.

The first task in room 4 is to program the robot so it
removes each of the cubes from the dispensing point
at the base of the hopper, then moves and stacks these
cubes on the drop off block to form a six cube column.

After completing task 1, reset the room by clicking on
the yellow and black diamond reset block.

The second task in room 2 is to program the robot so
it removes each of the cubes from the dispensing point
at the base of the hopper, then moves and builds three
columns, each containing two identically coloured
cubes, next to the drop off block.
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VR ROBOT CoLuision DeTECTION.

The objects in robot room 4 are designed with
ROUM 4 collision detection. This means a sound will be emit-
ted and the robot will stop moving if it hits any of the

obstacles, the hopper or the table. The hopper cubes
COLL'S'ON can also be dropped, pushed and picked up.

Robot room 4 starts, by default, with collision

DETECT'ON AND detection active.
INTELLIGENT

INTELLIGENT OBJECTS.

DBJECTS- By positioning the cursor over some of the objects in
robot room 2, then clicking the mouse buttons,
certain moves and operations can be implemented.

Left mouse click on the hopper dispensing point (the
purple section of the hopper) - Moves the robot so the
grippers are positioned facing the hopper dispensing
point (ready to approach cube). The angle of the robot
arm is also automatically set to allow a cube to be
easily and safely removed from the hopper dispensing
point. The gripper state will be left according to the
previous move.

Left mouse click on a cube not in the hopper - Moves
the robot arm so it is positioned directly over the cube
with the robot grippers open (ready to pick up the cube).

Right mouse click on a cube at the hopper dispensing
point - Moves the robot arm into the hopper
dispensing point and opens the grippers so they are
positioned around the cube in the hopper (ready to
remove the cube).
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Room b Task.
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Room b Task.

Room 1 contains a robot mounted upon a column, six
posts holding blank billets and a Denford Mirac CNC
lathe.

Denford Yirtual Reality - [C:A\WRA_ClMA\room85\robothd. svr]
JJ Wiew Paints: |[€] i

ExampLe Denroro Mirac RoBoT MOUNTED Buank BILLETS on
COMPONENTS. CNC LATHE. oN CoLumn. Storace PosTs.

The task in room 5 is to program the robot so it picks
up and places each blank billet into the lathe, then
retreats to a safe parked position.

The lathe must be programmed to manufacture a
component, using a program relating to the blank billet post
colour (eg, a blank billet from the blue post would be used to
make the blue component design). The robot must then
remove and return the component to its original post.

This sequence of events must be repeated until all
six different example components have been
manufactured. Examples of the six components to be
made are shown on top of the lathe cabinet.
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VR Rosot
Room 5
INTELLIGENT
OBJECTS.
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INTELLIGENT OBJECTS.

By positioning the cursor over some of the objects in
robot room 5, then clicking the mouse buttons,
certain moves and operations can be implemented.

Left mouse click on a
billet (shown left) - Moves
the robot so the grippers
are open and positioned
directly above the billet
(hand horizontal ready to
approach billet).

Right mouse click on a
billet - Moves the robot
so the grippers are open
and positioned around the
billet (hand horizontal
ready to pick up billet).
Click on the grippers to close them around the billet.

Left mouse click on a billet post - Moves the robot so
the grippers remain closed around a billet previously
picked up to a position directly above the billet post
(hand horizontal ready to lower billet onto post).

Right mouse click on a billet post - Moves the robot
so the grippers remain closed around a billet
previously picked up tand places the billet onto the
billet post (hand horizontal ready to release billet onto
the post).

continued....
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VR RogoTt continued...
Room b
INTELLIGENT
OBJECTS.

Left mouse click on the
robot base - Moves the
robot to a safe position
(with the gripper state as
in the previous move).

Right mouse click on the
robot base (shown left) -
Moves the robot to a
position approaching the
lathe door aperature (with
the gripper state as in the
previous move).

Left mouse click on the lathe headstock (white panel
around the chuck) - Moves the robot with the gripper
state as in the previous move, to a position
approaching the chuck (billet aligned with spindle
centreline).

Right mouse click on the
lathe headstock (white
panel around the chuck)
- Places a billet held by
the robot grippers into the
lathe chuck (shown left).

>,

continued....
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VR ROBOT continued....

Left mouse click on the lathe chuck - Opens the lathe

ROUM 5 chuck.

Right mouse click on the lathe chuck - Closes the lathe

INTELLIGENT chuck-
OBJECTS.

Left mouse click on the
lathe guard door - Opens
the lathe guard door.

Right mouse click on the
lathe guard door (shown
left) - Closes the lathe
guard door.

When a billet has been clamped in the chuck and the
lathe guard door closed, left mouse click on one of the
six example components (on top of the lathe cabinet).
The lathe will automatically manufacture the
component selected.
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Room b -

DISPLAYING THE

L ATHE CoNTROL
PANEL.
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The Lathe Control Panel is used to operate some of
the functions on the virtual CNC lathe. Graphically,
the layout and appearance of this panel is identical to
the righthand section of a "real" Denford CNC lathe

control panel.

To display the lathe control panel window, check that
the DEVICE dialog box of the VR Linker window
displays the device name "lathe", then click the [C]
button to display the lathe control panel window.

% [Room85] I S

File Service Option:  Help

I Lathe
DEYICE @ i

1) SELECT LATHE FROM THE
LIST OF AVAILABLE DEVICES.

Robot1 -]

Robot1

¥R Linker
Yerzion 1.00

| Close |

2) Cuick THE [C] BUTTON
T0 DISPLAY THE LATHE
ConTRoL PANEL.
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VR Rosot
Room 5 - LaTHE
ControL PaneL
GeneraL Lavour.

VR Rosot
Room 5 -
ENTERING AN
M cobe.

11.22 - Tue Five VirtuaL WorLo Rosot Rooms

LaTHE ConroL PANEL winpow - GENERAL LAyour.

CLOSE WINDOW

e Control Panel M= Ee / BUTTON.

— TEXT DISPLAY WINDOW.

—— [NUMBERS] BUTTONS.

SR —— [DELETE] BUTTON.

—— [EOB] BuTTON.

[M] BuTTON.

To enter an M code using the lathe control panel, click
on the [M] button - the "M" prefix will appear in the
text display window.

Click on the [Numbers] buttons to enter the two digit
M code number, again displayed in the text display
window. Use the [Delete] button to remove any
incorrect characters.

Finally, click on the [EOB] button to confirm and
execute the command.

continued....
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VR Rosot
Room 5 -
ENTERING AN
M cobe.

VirTuaL Reauty Rosot - User's ManuaL

continued....

The following M codes can be executed using the lathe
control panel:

® M19 - Opens the lathe chuck.
® M11 - Closes the lathe chuck.
® M38 - Opens the lathe guard door.
® M39 - Closes the lathe guard door.

The lathe control panel window contains the following
items:

® Close window button - Click the [X] button to close
the lathe control panel window.

® Text display window - Displays any commands,
messages or information from any buttons pressed
on the lathe control panel.

® [Numbers] buttons - Click on the ten numbers
buttons when entering M codes - each number is
displayed in the text display window.

® [M] button - Click on the [M] button to enter an M
code - the "M" prefix is displayed in the text display
window.

® [Delete] button - Click on the [Delete] button to
remove any incorrectly entered characters from the
text display window.

® [EOB] button - Click on the [EOB] button to confirm
and execute any requested M code command.

11.23



VR ROBOT All the lathe actions required to complete the task in
room 5 are automatically added into the ACTIONS

panel, unlike the robot actions which must be
QOOM 5 B THE programmed and added to the ACTIONS panel by the
user (unless logged on as the Default User).
-ATHE ACTIONS Click on the actions list button in the ACTIONS panel

of the VR Linker window, to display the dropdown list
|ST of available actions for the lathe (shown below).

Highlight the required action and click the left mouse
button so it appears in the actions dialog box. Click
the [A] button to perform the stated action.

[

File Service Option:  Help

I Lathe j
DEVICE @ c

Open Chuck

Open Chuck
Cloze Chuck
:Hun Program °
Stop Program
Open Plug!am

— AcTions LiST BUTTON (cLicK
TO LIST AVAILABLE ACTIONS).

HigHugHTED AcTION.
AcTions Diacog Box

(SHOWS CURRENTLY
SELECTED AcCTION).
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Room 5 HinTs
AND Tips.
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Hints anp Tips.

Use the different viewponts to help you switch on,
then program, the robot and lathe.

The task can be made easier to manage by splitting it
into six separate sub-tasks. Each sub-task is used to
build a robot memory and robot script files specific to
the manufacture of a particular component design.

Note - Some of the robot script files could be common
to all six sub-tasks (ie, placing the blank billet into the
lathe from a safe robot position, removing the chess
piece from the chuck back to the robot safe position).

Set the robot positions and write robot script files for
placing the billet in and taking the component out of
the chuck, via a safe robot position. Remember to save
the robot memory and robot script files !! Enter these
robot script files into the ACTIONS panel of the VR
Linker by using the actions editor (click on the [E]
button in the VR Linker window).

Program each of the six sub-tasks (the sub-task
example shown is for the blue component) as shown
below:

Load the robot memory previously saved for placing
the billet in and taking the component out of the chuck.
You will now add more robot positions to this memory
file specific to manufacture of the blue component.

continued....




VR ROBOT continued....

Set the robot positions and write robot script files for
ROUM 5 HINTS picking up the billet up from the blue post and placing

the blue component back onto the blue billet post.

Remember to save the new robot memory and robot
AND TlPS. script files !! Enter the robot script files into the
ACTIONS panel of the VR Linker by using the actions
editor (click on the [E] button in the VR Linker
window).

Open the sequence file editor and click on "File| New"
from its menubar. Use the actions from the robot and
lathe to produce sequence of events that
manufactures the blue component.

When adding the "Run Program" action, you will be
prompted for the name of the CNC file to be loaded.
Use the file "blue.fnc", since it is the billet from the
blue post being used. Test and save the completed
sequence file.

The CNC files (format ".FNC") can be edited using
Windows Notepad:
- The Billet Type number refers to the profile that
will be cut - looking at the example components
from the front of the lathe, they number from right
to left as 19 (yellow), 29, 30, 49, 50, 6 and 70
(blank billet).
- The time taken to machine the component can
also be edited, but must have a minimum value of
1000 (10 seconds).

Repeat this procedure for programming the
manufacture of the other five component designs.
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