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CHAPTER 1 - INTRODUCTION

About this manual:

This manual is designed to be used as a reference guide rather than something to study
before you touch the maching&he Quick Guide should be enoughget you up and
running, assuming that the motors are all connected and Seteipest of the manual

is divided into reference sections, which should allow you to easily get assistance on
any area of running the program.

There is an extensive glossantla back of the manual, and you must refer to this if
you come across any term that you are not familiar with or not sure dbisualso
possible that we use terms in a way that is unfamiliar to §anything you come
across does not make senseapdedo check the definitions of any words in the
glossary to help resolve this.

If you have any suggestions for improving this manual or areas that you find hard to
handle, please let us know and we will take them into consideration for the next
manual réease.

Safety

Safety is a very important aspect of any system and must be kept in mind at all times
especially with motion control equipment getting faster and more powé&rfallevel

of safety at which the system is operated is very nugcto the user, and he must be
continuously aware of what is happening with and around his system.

Here are some safety rules, which must be obeyed to ensure safe operation:

1) Always have one person ready to press the red Emergency Stop button when
there is power applied to the system.

2) Always watch the system, not the video monitor when you are operahnag.
video monitor gives a very narrow field of view, and will not tell you if someone is
sitting in the way of the riglf you want to watch the ove, record it and watch it
played back.

3) Do not allow people to stand on or near the system unless that is specifically
required for the shoot, and make sure they know when the system is going to move.
Also provide them with a clear path to move awawT the rig if this is required.

4) Always install track buffers on the rails, and place them as close as possible to
the end of the movelhe same is true for lift buffers if these are fitt@dhis also
applies to end limits, which will turn the axis daffit goes out of the intended
envelope of operation for that move.

5) Be aware of the back of the rig and how it moves as you rotate, the back end
will move in the opposite direction of the arm, and you have to allow clearance for
this.

Flair Version 5 Manual
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6) Turn the sygem off whenever you leave it, or at least disengage the motors
and depress the emergency stbyou are leaving the rig alone, then the area should

be locked or someone should be there to ensure no unauthorised persons get near the
system.

7) Always test fast moves slowly and bring them up to speed bit byThis is
particularly true if you are part running or running with preroll or postroll as the size
of the preroll or postroll increases as the square of the speed.you double the
speed thenovement will quadruple.

8) Always announce loudly when the rig is about to move if there are actors or
crew in the studio as they may not always be able to see the rig.

9) Do not operate the system while under the influence of alcohol or drugs, even
medicad ones unless fully cleared by your doctor.

About the software:

The best way to learn to use the software is to try it dbere is a negligible
possibility of damaging the computer or software through use so if you want to know
how it will work, try it out. However it is possible to damage the rig, particularly if
not properly or fully set ugf you are concerned about this, keep the emergency stop
nearby at all times and try all moves slowly before running them at full speed, as
covered above.

This manual is intended as a user's guide to the software, it is not a specification for
the software and features mentioned in this manual may or may not be available on
the system you have bough¥lark Roberts Motion Control reserves the right to
remove, add oalter features from those listed in this manual without prior warning.

Flair Version 5 Manual
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CHAPTER 2 - INSTALLATION

Installing the program:

Flair is installed under Microsoft Windows. The program is installethgusn
automated installation program. Flair can run with or without any motion control
hardware. If it does not detect any hardware or if it has been set not to load any
hardware then it wil.l start as norimal but
hardware. The minimum requirement for Flair is Wind@06Q FlairSetup.exe is the
automated installer for Flair. Multiple versions of Flair can be installed on one
computer. The installer is either run from a CD or downloaded from the website,
saved ina suitable location (such as the desktop or the documents folder), and then
run. Once the installer is started it will prompt you by asking what you would like the
program to be called in the Windows Start Menu (default: Flair). It will also prompt
you for which directory to install the program in on the hard disk (default: Program
FilesFlair). Most importantly, it will ask whether you want a New Installation or are
Upgrading an Existing Installation. If you have not installed Flair before then choose a
new installation, but if you are only upgrading the Flair version and dwzent to lose

your configurations then you MUST choose Upgrade. If you do not it will overwrite
your existing configurations and you will lose the-gptof your rig. It is strongly
recommended that you make a backup of the Flair directory prior to any upgrades for
total security. Once installed, you can access Flair, Flair documentation and various
additional functions through the Start Menu in Windows.

Starting Flair:

To start Flair either click on one of the Flair shortcut icons on screen or select Flair
from the Start Menu. If you have made a new installation of the program Flair will
check you have a suitable license installed. If you do not it will ajjowto run the
program but certain functions will be disabled. Please contact MRMC if you require a
new license. If you are using Flair to run some hardware the program will bring up
various messages indicating which board it is currently loading. Remémbere

your hardware plugged in and switched on or else the program will fail to load. When
completed Flair is ready to run.

Hot Booting

Hot booting is the action of reloading a previously run program without losing axis
positions. For example, the usmay have accidentally closed Flair, or a software
conflict may have caused Flair to quit unexpectedly. Hotbooting wiitagt Flair
without resetting all the axis boards and will save the axes positions. To do this, hold
down the CTRL key when clickingn the Flair icon to start the program. Assuming
that the fault was not hardware related or that the hardware has not been switched off,
Flair will load with all the current axis positional data. You will have to read the last
stored job from disk to gehe move data back. Older versions of Flair used to save
the move data, but this feature has been lost in exchange for faster programme
execution.

Flair Version 5 Manual
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The Importance of Datasaves

Normally a Mark Roberts Motion Control system comes falynfigured with the

Flair software already installed for the customer. All the customer has to know about

the software files is how to start the progranklairi as 1 n the section
Fl airo. However, we r ecommendfyouosysteral s o mak
and keep some copies for yourself and also regularly send copies to Mark Roberts

Motion Control. Datasaves are simply copies of your configuration files and Flair

program version for backup and diagnostic purposes. These datasavéal di@r

restoring a corrupt program, copying Flair to a replacement PC (either because of PC

failure or simply for PC upgrade), and reporting bugs to Mark Roberts Motion

Contro.,Doi ng a fADatasaveodo has been fully auto
t het a @ ®mIbdownme nu . Sel ect the AZip Setupso
filename that includes the name of your company so that MRMC can tell whose it is

and then use the AEMai/l Sademapilsarvert o send t h

Flair features an AetBackup option which can be enabled from:
File Y Backup Location Y Auto Bacwilip Store
runautomatic backups of your data periodically.

Files Installed and changed:

The most important file the user should be faaniWith is the Flair Initialisation file,
flair.ini. I't sets up exactly what feature
axes to run and so on. The Technical Chapter at the end of the manual gives some of

the options the user can change.

The restof this section is for experienced computer users who wish to know more
about the installation, it should not concern the average user and is supplied for
information only.

FLAIR.INI ; Initialisation file that configures the software for your
spedfic use.Changes such things as the number of axes etc.
AXIS.DBF ; Configuration file for axes.
CONFIG.DBF ; Configuration file for miscellaneous parts of the programme.
LENS.DBF ; Configuration file for lenses used by system.
CARTS.DBF ; Configuration file for Cartesian Limits.
SERIAL.DBF ; Serial Devices configuration file
KINE. XXX ; Kinematics configuration file, last 3 letters vary.
MODELS ; Directory of model parts for the graphic rig representation.

Some of the files may be missing if they awot applicable to your system, and if you
have multiple applications, then there may be more files.
Additionally there are normally some documentation files including this manual

Flair Version 5 Manual
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Directory Tree Overview of typical installation

Additional files than lte ones listed may be present, this lists the minimum files
normally installed.

Flair

JOBS CONFIGS BTLS
Flair 5.exe (Job files) AXIS.DBF AXIS 403BTL
Flair 5.ini LENS.DBF Quad_AxisBTL
CARTS.DBF RICBTL
CONFIG.DBF ROOT.BTL
VTRS.DBF RTC.BTL
SERIAL.DBF SERIAL.BTL
KINE. XXX Winroot5.BTL

There may be some additional log files that are generated while running Flair to aid in
diagnostics. These include Flairout,tlairLoad.txt, FlairData.txt, Rootout.tend
Flairouttxt. The anount of diagnostic data that the log files contain depends on the
Debug Level specified in the Flair Configuration Fiéa{r5.ini).

New program versions maybeaddéce e t he secti on fAAdvanced
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CHAPTER 31 QUICK GUIDE

The Quick Guide:

This is a very short quick start guide to Flalihe rest of the manual is more of a
reference manual than a guide.

The quick guide is intended for a new user who just wants to make some simple
moves.lt assumes that the system has been fully set dpsaready for use~or more
in-depth information, turn to the relevant sections of this ma@iaén a system that

is correctly set up, and has been left in its correct zero position, a new user should be
able to start shooting moves within a very fewmutes!

As you read this guide do each step as it is described and you will discover how easy
the system is to ruon't read through the whole section first and then try to use it as
you need to actually use the system to fully understand each step.

Se\eral of the functions described here can be done with either the mouse or with keys

on the Hand Held boxhis guide has been written using the mouse features in every
case, but you can also use the hand held box if you find it easier or quicker.

Mouse Ogperation:

Select / Move Axis + Store / Move Axis -

The program is designed to run with a 3 button mouse; it can be run with a 2 button
mouse, but this is NOT recommended.

The left hand button fulfils the normal mouse function of "select". When the cursor is
over an item, pressing the left llamouse button will cause that item to be selected
and if it is a push button of any kind, it will be pushed. Active or selected items often
have a red or black highlight around them so you can easily tell which item is active.
This is important to know akey presses on the keyboard are only directed at the
active window or item; i.e. if you want to type something into a box, you have to click
on it (select it) first! This button is referred to as the "select button” and if you are
instructed to "selectn item, that means move the cursor above the item and click the
left hand button.
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The middle mouse button has a speci al pur
pressed, whatever the software is doing is stopped. If it is pressed while the move is
running, then the move is stopped. Ifistpressed while something is being printed,

then the printout stops. If you press it while the rig is already stopping, it will stop

even faster. This is a safety feature to aid the; utsdoes not replace the emergy

stop button and should not be regarded ass&d#. This button is referred to as the

"mouse stop buttdn It does not work if the mouse is off of the program screen or on

the border of a window. In certain graphical displathis button may be used for

other purposesAddi ti onally the tilde key A~0 and
stop buttons.

The right hand button is used to store data. If you want to store data into the program,

then pressing the right hand burttover a box will store relevant information into that

box. This button will be referred to as the "mouse store Butod its exact operation

is covered under relevant sections of the manual. As with the "stop" button, this
function is used differently in certain graphical sections of the programme. In some

cases when it is appropriate, a right click will cause the setup appropriate to that
button to appear. Generally fAstoreo works
buttans where it is appropriate.

Using the Mouse to Move an AXis

The Mouse has an additional function in that it can be used to move any axis around.
Often this function is done using the Hand Held Box but the mouse can be used
instead or in addition to theéand Held Box. To move an axis one places the mouse
pointer over the number shown above any axis name on the main numerical screen
(which will shortly be described) and presses the left or right mouse buttons to move
the axis in a positive or negative dit@n respectively.

Numeric Entry:

Motion Control is intimately connected with numbers, and you will sometimes have
to type numbers in to let the program know different values e.g. camera speed etc. etc.
Numerical entry is consistethroughout the program and is done in the following
manner: 1) Select the relevant box. 2) Type the value in newly (you can't edit the
existing value) 3) Press either of the "Enter" keys on the keyboard. If you make a
mistake while you are typing, yourcaorrect it with the backspace delete key (usually
marked with an arrow pointing left and directly above the large "Enter" key). The
value is entered once an "Enter" key is pressed. If you change your mind half way
through typing in a new value, pressihg "Esc" key will abort the change and return

the number back to its original value.

In numerical entry, only certain keys are valid; these are the number keyshe,
decimal point, the "Enter" keys and the backspace delete key. The minus keys and th
decimal point key are only valid if the value can be negative or fractional respectively.

Alternatively in certain circumstances, the mouse store button can be used to directly
enter a numerical value. For example when you are storing an axis pogitiocgan

place the cursor over the box you wish to store the data into, and by pressing the
mouse store button, directly enter the data into that box.
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All numeric entry buttons also support a rudimentary calculator function. If you
would like to add or datract an amount from the value, type the amount, and then

press t hoe kifietyo. orYoiu may also multiply and

t he amount and then typing the A*0 or
then you will not be ableottype in a non integral operand. If the value resulting is
out of the range of the box, you will get an error and the original value will remain.

Numeric Display:

When the program first loads, you will be presented with then@tic Display.The
numeric display is composed of lines containing data about frame counts and motor
positions for those frame countach oftheselines is called a waypoinand when

the move is executed, each motor is driven from oagpwint to the next at such a
speed that it arrives at the position specified in the next waypoint at the corredt time.
there are more waypoints, it will then continue on to the next ®hi& is the
simplicity of Motion Control. When the program firdbads, there is only one line,

and the positions for this line are blank, afeaw lines have been added, the display
could look like this:

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 100000.00
Frarne |Posns| Target I Track I Lift I Rotate I Extend I Angle I Fan | Tilt I Fuall I Focus I
= i 1 26,16 B65.669 4.256 67256 52.236 33.625 §9.579 -43.072 -46.329 26.16
13 2 48.00 542445 5.005 57.000 51.456 45.000 jz.bed -21.210 -37.963 48.00
147 3 5184 b07.569 7.589 23.235 45.250 27.449 74.764 -30.711 -34.143 51.84
198 4 7013 497.656 11.236 20.560 40137 22.321 91.754 -45.060 -43.440 7013
5
4

214 7646 490.256 6.257 54.000 39639 20173 95.939 -40.603 -41.060 76.46
2561 24262 447 366 5585 52.267 35223 19.336 88199 28.207 -28.054 24262

The frame countolumn is down the left hand side of the screen, and frame count
numbersare entered in here by selecting the entry you want to change with the mouse
so that a black square appears around it, and then typing in the new value followed by
the "Enter" keyThe next column is the position number, and is to let you know which
position line you are ondf you have more than about 16 lines, then they will scroll

up and down, and then this line humbering becomes Vited.next columnTarget"

is optional and may not appear on your systéns not necessary for simple moves

andis therefore covered later in the manual.

The rest of the screen is filled with axis positions in vertical columns, with the axis
name at the top, and a position stored in each waypoint that is entdrexte are

more than about 8 axes, then the other aaesbe scrolled sideways so that you can

get to them and inspect or modify their positioAgis positions are modified in the

same way that frame counts are; simply select the number you want to change so that
a black square appears around it and thea ityghe new value followed by "Enter".
Normally positions are entered into these boxes by telling the computer to "store" the
currentaxispositons si ng t he mouse 6Stored button
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Moving the Motors:

When the system is firstopvered up, no motors are engaged, the user has to enable
them.The first thing to do is to turn on the power to the amplifiers by letting out the
red emergency stop button and pressing the small red reset button, this will usually
result in a loud click as the switches in the power supply cldse state of a motor is
indicated by the colour of its axis name near the top of the numeric display, and by the
colour of its "current position" which is directly abovethe axis name isvhite (or

grey), that indicates that it has not been enabsaahply click on the axis name, and it
should go black indicating that the user has enabled the motor and wants it to be
engaged (under control of the systeth}his is successful, then thercent position,

which was also white, will go black.

In this diagram, th&ift is enabled and under power, theackis enabled, but has not
engaged and the Rotate is not enabled, and therefore is not erlgaggedmary: the
colour of the axis name showist has been enabled by the user, and the colour of the
current position shows if it is engaged and in the correct position.

0.0o0
Track | Lift I Fuotate

Use the Hand Held Box or the mouse left and right buttons as above to move the
motors. Use the + aridkeys to change the sed.

Programming a Move

Now start programming the movdse themouseto move the camera to the correct

position for the start of the move, then select the first line on the nuniglayd and

click on the "Storé button onthe side menu bar to the right of the axis positions

di spl ay. (I1'f the #fAControl Menuo is displa
Menuo is displayed and t hen Thishvid staieSteor e o0 b
current positions into their§t waypoint Next move the camera to your second

position (moves need at least 2 positions), press the "Add Line" button to add a
second waypoint to the display, then pressith® t obutterdoagain, and the new

positions will be storednto the second lindf needed, change the frame count of the

line to the desired frame count, and then continue adding and storing waypoints until

the move is enteredNote that frame counts must always increase through the job,

getting larger and largevith each waypointA simple 2 point move could look like

this.

y
u

0.000 8.200 26.650 50.3589 27433 45.598 =399

Frame | Fosn sl Target Track Lift Fotate Extend Angle Fan Tilt
2 0 1 26.16 568.669 4.256 67.256 52.238 33.825 83.579 -43.072
100 2 48.00 542.445 8.005 57.000 51.456 45.000 32.520 -21.210

Running a Move

Any programmed move can be run from the beginning to the end, from the end to the
beginning or from any time within the move to any other timehm move.The
simplest form is to run from the beginning to the end; this is called a "Forwarfd Run
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or "Fwd Run" in its shortened formi,h er e ar e several ways to dc
Runo button on the t owndreernut hbearfi Runheldroeb d sb t
top menu bar, there is also one on the Hand Held Box or you could simply press the

AF20 key on the keyboard.

When one of these buttons is pressed, the move is calculated and, if the move is not
too fast, the computer wiprompt you with "Ready to Gotavhich means that the
current motors positions are not the same as the move start positions, and the motors
must move to the start position before they can run the move.

There is a control box at thmttom of the screen which displays the status of the job
and holds the control buttons for running the jatborder to make the system execute
a goto, you press the "Goto" button with the moddee motors will then move to
their respective start pomins, and the message will change to "Ready to Shivot
this state or any of the Job running states you cannot input into the system.

At this point you can run the movPress the "Shoot" button, the motors will start
moving and he slider at the bottom of the screen will also start moving to show the
frame count as the move progresséen the moves completes, the motors will
come to rest, and the system will return to its normal input state.

SHOOT | FWDSTP | CamDummy| hove FPS | CamFFS | Shoot Slate | Tumovar | Browse |

BCKRUN | BCKETR | Back>1 | | zanmo [ 24000 Ramp & Take | sToP |

Fram 11 Ta
0 | 256

| 0 Frames used SHOOTING Filrm uged | o
5400 Frames left Filrm left ’W

In 7 Trackis 513.263 wel -16.125 UNDO: Edit Time Goto 0.00sec Back->1 @B80fps  HHB Speed:50%

You can also run the move frometlend back to the beginninhe procedure is
basically the same as the above, press the "Back lfuiton, press "Goto" if you are
so prompted, and then "Shoot".

If the computer calculates that the move is too fast for the motors & that speed,

it will suggest a longer overall frame count for the move or a slower camera speed.
You can eitherApply the increase in frames, or modify the move (e.g. lower the
camera speed or reduce the distance to be travelled).

Modifying a Move:

If the move does not go in exactly right first time, there are many ways in which the
move can be modifiedYou can insert delete or modify waypointsDeleting
waypointsis done by selecting a line (so thiae black square appears somewhere on
that line) and then pressing the "Delete Line" button in the side menu bar, this will
totally remove a waypoinlMWaypoints can also be insertddsert is actually "insert
before", so when you select a line, and pitbes"Insert Line", a new line is put in
above the line you selectet@lhis can be used to enter a new waypoint between 2
existing waypoints.

A good way to change a move is to move the system to one of the waypoints using the
iGOToo button o nBart dnd sel€cting posittom from the list that

appears, and then typing in the number of the position you want to gbaaystem

wi | | then say fAReady to Gotoo and will mo v
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pressedOnce at the waypoint, correttet positions, retore the waypoint and thenre

run the moveThis is the preferred method as adding and inserting waypoints can
make the move too complicated and can spoil the smooth shape of thelihaove.
existing waypoint is wrong, move to that waymoénd make it right, then select it and
re-store the new positions.

Recording a Move:

Once the move is to your liking, you are ready to record it.

Film

With a film system you have to engage the camera which isedast like the other

axes simply press the "Frame" button at the top of the numerical display, the camera

will engage and zero itseff.hen change the button on the Run Control tRat says
"Cam Dummy to "Cam Recat" as above and run the mowt the beginning of the

move, the camera will be started, and then the move will be shot with the camera
running throughout and at the end of the move, the camera will I§tgpu have

electrically controlled @ke Ups these should beensioned before the move is shot;

press the

button at

t he

bottom

change to "TUs Tensioned" and the take ups will turn on.

of

t he

The system has numerous advanced feattinat allow you to change the move in

other ways and to affect the shape of the curves, but the above guide covers the basics,

and should allow you to do repeat or multiple passes of the move you want.

Video

On a video system, a move isoeded by pressing on the button on the Run Control
Bar that says "VTR Off", and it will change to "VTR Record".

TR Off

| e |

Flay

0:00:00:00

shutle | 1w | out |

| « |

|
/

7 |

Fewiem

When the move is run, you will be asked for a starting time¢odéhe recording.
This is typed in, and then when the raas shot, the VTR will be controlled to record
the move onto tape.

i Get Timecode

Fun

=10l x|

0:02:07:11

Abort

Chut
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CHAPTER 4 - SET-UPS

AXIiS Setup

Each axis has its own Sep which can be changed by the operator. When changes are
made, they can be saved pamantly to disc by using the SAVE button on the screen,
they can be @plied to the axis by pressintbe APPLY button on the screen, or the
changes can be ignored by pressing the EXIT buftdote that this does not apply to
motor tuning as these changes applied immediately for safety reasor&nce most
systems have many axes, you can switch between thapSdor each axis by
pressing the "Next" or the "Prev" buttons to look at the next axisibeir the
previous one.

Title: The Axes are identifteby a number, and this is displayed in the title bar and in
the top line of the axis set up display

Basic Tab
= Axis 2 Setup - Lift Copy dxis
Save | Applhy | Exit | Help | Prev et |
Basic l Control ] Tuning I
Scaling setup
Auds name L Type: |TargetTracking j
Board: [1 | Port: |2 ~ Fipe: |Main -
Axis Internal Scale 0.0250000 Axis Display Scale 2.5000000
Rewverse Direction? v Units: |Centimetres j
Calc Scale |

Axis Name This is a text area, and any name can be typed in here as yoiNatsh.
that changes to this field will onllge permanently recorded if the "Save" button is
pressed.

Axis Type: There are several types of axdfie 2 most commonly used ones are
"Target Tracking" and "IndependenThis field sets up how the motor is controlled.

- IndependentAn independent axis will simply move exactly as it has been
programmed from point to points motion is programmed in numbers and it
will execute that motion regardless of other axes.

- Algorithmic: This male allows a motor to be controlled by the position of
another motor or encoder input through a relationship t€Blee belowi
ALookup Tabl eo)

- Target TrackingA Target Tracking axis is one whose position affects where
the canera is or in which direction it is lookinghen you are in the
program's Target Tracking mode, the position of a target tracking axis is
determined not directly from the entered numeric positions, but from the
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intended position of the camera and tardefpical Target tracking axes are
Lift, Pan, Tilt etc.

- Master TypeThis is a specialised axis which behaves just like an independent
axis, but whose position is important to the Target Tracking geometry because
it affects the canrea 6 s  pTgpical Masterraxes are Angle and Extend.

- Focus TypeThis is used to identify the focus axis to the system so that it can
be used as a computer controlled focus when a lens has been fully set up; see
that section othis manual for more detail¥here may be only one focus type
axis.

- Zoom Type This is used to identify the zoom axis to the systBnzoom's
motion can be controlled in special ways so that the focal length is known or
so that tle apparent field size changes in a linear fashitrere may be only
one zoom type axis.

- Iris Type This is used to identify the iris axis to the system so that it can be
used to change the stop on the lens in a specified mannsodhdt it can be
used to adjust for changes in exposure due to changes in the camera speed.
You are also allowed only one iris type axis.

- FDX Type is used for a Fade Dissolve systeltostly used on amation
stands, the FDX axis can be programmed to automatically do a dissolve
between one scene and the next.

- Shutter Used to identify an axis that has direct linkage to the shutter angle of
the systemlt can be protammed normally as an independent axis and also
can be used to vary the exposure and thus adjust for changes in camera speed.

- D to A: When an axis controls a voltage level and there is no feedbhaisk.
method is used to control such thiragsa light level or even a simple voltage
controlled servo, but please note that these are generally not perfectly
repeatable due to the analogue nature of this control method.

- Min Aux: St ands for i MD Mmhisaakisu gare be Aised aslanar y
additional way to adjust a Target Tracking move, and this subject is covered
further in the advanced Target Tracking section.

Axis Board: This is the board number that the axis is assignethmfirst board is 1,

and it goes up to the maximum number of boards on the sy@tismot validlf there

is @ mimic board in the system, ignore this in counting the boards as the software
automatically takes it into account.

Axis Port: This is the port number on the axis board which the motor is connected to.
It can be 1 2, 3or 4. Consult you documentation if there is any problem, but
normally, this will be obvious, clearly documented or already set up.

Axis Network: The new hardware (RT10) has an additional axis boatavork
which wil |l be devel omaetiviorkd ot al bewa®t aeppadat
mainly be useful for model movers or additional mimic handwheels.
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Axis Internal Scale The internal scale of the axis is used to convert the motor
position into standard scientific units of Metres and Radians. See Axis display scale
for more data.

Axis Display Scale All motors have encoders dhem;theseproduce pulses which

the axis boards counthe scaling factor is used to convert pulses into usable units

such as inches, degrees, centimetresTéie.correct value can be set up by zeroing the

axis directly at a known point, moving it through a knowstatice, then adjusting the

display scaling until the distance reported on screen matches the measured distance.

For example, point the camera at something, zero the pan directly, and then turn the
camera right around until it is looking at the same taaggiin. This should give a

position read out of 360 degredkit doesn't then adjust the scaling factor until it
does.The I nternal Scaling can be <calcul ated
below).

Calc Scale:This button will pop up a box thatlavs you to correct the axis display
scale if it is incorrectOnce the axis has been moved an exact known amount, pop up
this box and enter the distance the axis has actually travelled (not the distance the
computer says it has travelled). When the "Calatton is pressed, the new scaling

will be calculated and will appear on the pop up dbkhe user wishes, he can then
press the "Apply" button, and this new value will be entered into the AxisGdtut

will not take effect until that Seip is accefed by the user.

- Scaling Calculator

Calc Apply | Exit

Fepored Distance trawvelled 16.594
Actual Distance travelled IW
Current Display Scale 3.81465973
Corrected Display Scale 3.72BRhERY
Corrected Internal Scale 0.0372667

Axis Direction: This switch can be used to reverse the direction of the moen

an axis is moved, its position will increase or decrefmsetarget tracking, it is very
important that axes are consideredrtove in the correct directiofor pan and rotate
axes, +ve movement is considered to be to the left looking from the back of the
cameraFor a roll axis, this isnticlockwiselooking from the back of the rolFor

any lift axis, a positive movement isat which moves the camera highéor a track,
positive movemenis along the track in the direction that the camera is looking when
the pan and rotate are correctly zerdedr a focus axis, forwards is moving away
from infinity focus.

Display Scale Units This is a puHdown selection of various n i typesdhat when

selected will calculate the correct Internal Scale Based on the Display Scatethe

Display Scale has been correctly worked outhst the motor position is displayed in

the desired units, select tpell downmenu t o the right of the i
label, and select the units you have scaled the axis in (supported units are Metres,
Centimetres, Millimetres, Inches, Feet, Dmgs and Radians)Vhen the unit is

selected, then the Internal Scale is worked out based on your selection and the Display
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Scale for that axisnd the Internal Scale window will be disabled. Note that the
Internal Scale will be automatically updated if ychiange the Display Scald you

have scaled your axis in an unsupported unit, then you will have to work out the
correct value to convert the axis position into Metres or Radians, contact MRMC if
you need assistance.

“els + Accs setup
Axis Welocity I Auxis Acceleration | 14000
haux Limit | 180000 Min Lirnit | 100000
Buntime Factor | 1000 Goto Factar | 020
Pretoll Factar | 1000 Postroll Factar [ 1000 |

Axis Velocity: This is the maximum speed the computer will allow the motor tdt go.

is in display units per secontl.your motor is a rotational motor scaled in degrees,
then the velocity is in degrees per secoldy motor will have a tospeedihis is
governed by themotor, its supply and the mechanics it drivébe Axis velocity
should be set to the maximum speed the motor (or your nerves) caintgkeeral

the user will have been supplied with the approximate maximum speeds of the axes,
and these can be typeddirectly. More detailed setting up is covered latemust be

noted that changing this number will not magically make the motéagger;it is only

a number which is used to work out how fast to do Gotos, and is used in checking that
a job will not gotoo fast.It does not affect the performance or behaviour of the motor

in running a move in any waif. you attempt to execute a move that requires a higher
axis velocity than the entered value, the computer will refuse to run the move, and
will suggest ahigher number of frames for the move.

Axis Acceleration: As above with Axis velocity except that the units are display units
per second per seconti.an axis accelerated at its maximum acceleration from a
standing start, after onecond it would have reached a velocity numerically equal to

its acceleratione.qg. if your motor's maximum acceleration were 100 centimetres per
second per second (100cm/s*s), then after a second's acceleration, it would be
travelling at 100 cm/sThe valee is in fact usually similar to the maximum velocity.
Detailed setting up is covered latés with the axis velocity, this value is used in
Gotos and also in checking a job to see that it does not exceed the capabilities of the
motor; it does not affecthe performance of the motor in running a jdbthe
computer determines that the acceleration required to execute a certain move is
greater than this value, an appropriate message will be produced and the move will
not be run.

Max Limit & Min Limit : The allowed range of travel of any axis can be set up so
that it does not exceed certain limits of travdiere are 2 limits, one is the Minimum
Limit and the other is the Maximum LimiObviously, the minimum limit is the
lowest number to which the axis can go and the maximum limit is the greatest limit to
which it can travelThese limits are used when controlling the axis from the hand held
box and also are checked at run time to see that the move does not exceeddde allo
limits of travel. These limits are NOT checked when the axis is mimic controlled in
AEncoder Poso0 mode which is described bel
blanking out the field which is done by pressing the backspace delet«) iy that

box. These limits can also be overridden for manual control by using the Limits
Override keyon the Hand Held Box.
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Factors: There are 4 "FactorsEach of these is used to limit the maximum velocity or
acceleration of the system at different tim&lowed values are .001 to 1.0, the value
is a straight multiplication factol you set the Goto Factor to 0.5 then the maximum
speed reached in a Goto will be limited to 1/2 of the maximum velocity.

Run-time Factor: This factor is the factor used when checking the Jdie basic idea

of this is to allow the user to set up an absolute maximum velocity in the axis velocity
field and then to be able to say "Yes, | know it WILL go tleet, but | would rather

limit it to say '90%' of that speed for normal jobs, knowing that | can change the factor
to 1.0 when | need full speedThis factor also controls the maximum acceleration
allowed in running a job. Note that pauns do not chécmaximum velocities and
accelerations.

Goto Factor: This controls the fraction of the axis velocity and acceleration that is
allowed when performing "Goto"s or "Move Tolkthese are performed at maximum
speed and acceleration, @rcworry the client (and the owner), and usually these are
best done at about 1/3 speed and accelerdtlote that this value is also used in
single stepping a job as the rig will "Goto" the next frame position automatichlky.
movement can sometime® ta little too fast and can cause the rig to shake, by
reducing the goto factor on the most afflicted axis, this effect can be handled.

Preroll Factor: This factor and the Postroll Factor are different from the above in that
they aly affect the acceleration, and not the velodityou have a move that starts

with a velocity, either because there are no fairings or because you are part running a
move, then the motors have to "preroll" before the actual move itself Skhits.
means that when the move starts, they have to be travelling at the right speed, so they
will run back and then forwards in order to achieve thige velocity they end up is
governed by the move, but the acceleration they use to do this is controlled by this
factor. If the axis prerolls too violently, then reduce this factor, it is takes too long,
then increase this factor (or set the maximum acceleration correctly).

Postroll Factor: As above, but this controls the end of the movtherend of the part

run. It also controls the stopping speed when you stop the motion in the middle of a
move. If you press the stop buttpthe rig/table will use the maximum acceleration
reduced by this factor to slow down and stdgyou press the stop button twice, then
the rig/table will use the full maximum acceleration to stop.

WARNING: For both the Pre and Post rolls, if these values are set too low i.e. 0.1 or
such, then the rig may do huge pre and/or post, nodssibly exceeding its limits of
travel and/or colliding with the sethese factors should initially be set high (at least
0.5) and only reduced when the rig is fully set up.

Zerging setup

Zerd: |Datum Zero 'v| Zero Yelocity -5.00
Zero Time [ 1800 Zero Offset 5.000

Zero At | 0.000

Zero: There are several zeroing styles which the os&y need to know aboutor a
fuller description, see the Chapter on 'Zeroifigiere are 2 basic versions, either
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Direct Zero which sets the position at which the axis is now to zero, so it is up to the
user to position the axis correctly, or any of thieer methods which seek a reference
point, and then move a known distance away from it.

Zero Velocity: The speed at which the axis will seek its reference point (The direction
is set by the sign)lhis should be set low at firdt.is in display scalednits just like
the maximum velocity.

Zero Time: This is the time allowed for the axis to find its reference pdfint.does
not find the point within this many seconds, then the zeroing process will stop.

Zero Offset: Once a reference point has beeaperly located, the axis will move a
given distance from this point back its normal zero position, this is known as the
Zero Offset.When the mouse store button is clicked over this box, the axis current
position is added to the value currently displhyThis is useful for making small
adjustments to an existing zewsternatively you may set this value to O first or use
the mouse middle button, then the current position of the axis is entered into this box.

Zero at: Once an axis isexoed, its position is set to 0l@the best position for it to

zero at is not necessarily zero, then a value can be set to its position once it has
completed the zeroing proce3sis can be useful for conditions when axes are offset,
see the Chapter aferoing for more data.

Control Tab
Basic Cantral l Tuning ]
Hand Held Box Settings
HHEox Yel. 20.00 HHE o> Acc. 50.00
HHBox Jerk 0.000

HHBox Vel.: This controls the maximum speed of the axis when being controlled by
the hand held boxrhe hand held box should not normally drive the axis at maximum
speeal, about 50% is useful, however if you are doing a lot of close up work, then this
value can be dropped to make exact positioning edisgrould initially be set so that

the top speed on the hand held box is safe, and precise positioning work came be don
at the slowest speed.

HHBox Acc.: When an axis starts moving on the hand held box, it will accelerate up
to speed, the rate of its acceleration being governed by the HHBox Accelefaimn.
figure is usually about the same the HHBox Velocity, higher for light axes and
lower for large or heavy axe$ry moving the axis around with different setting, and
you will soon get the feel of thi#f the setting is too high, the axis will lurch, if the
setting is too low, it will tak a long time to get going and to stop.

HHBox Jerk: This box appears when certain additional features have been enabled
by MRMC. Jerk is the factor that controls how much the acceleration can change, and
as such can be used to producmsther Hand Held Box motiolif.this value is set to
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0, then it is ignored and the normal Hand Held Box calculations are lisedalue is
entered, then the acceleration will be eased in and out much the same way that the
velocity is normally eased iand out.Due to this the movement will be smoother, but

it may also take longer to speed uplalow downA value that isabout 3 times the

axis acceleration is a good starting polhthe axis takes a long time to get started

and a long time to slow @, then this value is probably way too low.

Grip Stick Seftings

Gain 2.0000 Yelocity B0.0000
Fluid Friction 1.3000 Acceleration 40.0000
Mowing Friction 2.3000 Dead Band 50.0000_

=tiction 1.2000

Grip Stick Settings This sectionallows you to alter the tuning values assigned to
that axis for use with a Grftick. There are 4 tuning values: Gain, Fluid Friction
Moving Friction and Stiction There are also settings for the Deadband and the
maximum Velocity and maximumAcceleration to be used while under Griptick
control.

Gain: Amplifies the pressure applied the GripStick so that full acceleration can be
easily producedToo low a gain and the axis will be sluggish, too high a gain and it
will take off too fast and will not respond to small changes in force on theS&ak.

The Friction and Stiction valgeare used to slow the system down if pressure is
released or reducedhe Stiction effects how the axis starts moving from stationary,
the moving friction is a constant effect to slow the axis down and the fluid friction is a
similar effect, but is proptional to the speed of the axis.

Dead Band:is a setting that determines what range of force produces no motion at

all. Since a GrigStick is somewhat temperature sensitive, this value should be set to

about 200 or more to reduce the possibility of drgtivalues of 5.0 for the gain and

2.0 for the Frictions and Stiction are good starting poik¢hien you press the

Applyo button, the settings are abeywilmati call
not be saved unless the Axis$ep @ Sa v e 0 essedPldase mnsuresthatpyou

are ready to press AStopod or even the emer
Sticks as they can produce very fast motion.

Acceleration and Velocity settings Since the operation of a Griptick is different

from the Hand Held Box and also different from normal axis use, the-Siigk
operates with its owAcceleration and Velocity settingduring Grip-Stick operation,

the axis will follow the limits of velocity, acceleration and travel, but the major
difference witha Grip-Stick is that the axis responds to pressure on it as a demand for
acceleration, whereas a normal joystick produces a demand for velaitywill

really have to try it out to see how it respon@sntact MRMC for details and costs.
Grip-Stick operéion is set up in the Hand Held Box Sagis section.
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kimic Settings
hdimic: |En|:|:|derl3'|:|s j Controller: |N|:| Controller j
Damp 1/50s second 10 speedboat Deadband 0
Handwheel scaling 10.0000 banual Scaling | Auto Scaling |

Mimic Control : When an axis is mimic controlled, it can be controlled by an encoder

or it can be controlled from the hand held box (if using &tigks, you shoul@lso
selectH.H.Box/GripSticK. This pull down allows one to select from the different
available options of controllhe options currently available are "Encoder"Raisich

directly controls the axis from another encodde.n c o d e r Rhatttle menics ur e s
controller and the motor always stay in Sywtienever mimic control is turned back

on, the motor will first go to the current position of its mimic controller before the

user can control it again, to bring the two in sync. This is normeasd with a

controller that has a specific limited movement range, like a focus hand controller that
cannot move more than one tutBncoder Vel" if selected is active even if mimic is

turned off and while copying closely any changes made with the dentisuch as a
handwheel, it pays attention to the maximum velocity and acceleration of the axis and
wonot all ow them to be exceed®pgedBodten i f t
which gives you a speed controller for the axery like the speed throttle on a boat.

The centre position is off and forward moves the axis in one direction, backwards
moves it in another.

Speedboat DeadbandWith the "speedboat” control, it can be very hard to find the
exact positi.Duetofthisrtherd s the faqglity t allow a wide area of
moti on t o equalhieis ih encofles tlaisp goethk dactual range of
movement it reflects will depend on the hardware.

Damp 150s secondThis is the smoothing window to be used WitEncoder Poso
control. It is the number of samples %@ Hzover which it smoothes the motion. Thus

0 (the default value) is no smoothing and 20 is very heavy smoobthitg.that heavy

smoothing will also introduce a slight lag into the response of gteray

Controller: If an axis is controlled from an encoder, you have to inform the software
which encoder is controlling itJsually, there are 4 possible mimic controlled inputs,
so the controlling axis will be Mimic 1, Miim 2, Mimic 3 or Mimic 4.If the axis is
mimicking itself (autemimic), then the controlling axis is No Controller. See the
Chapter on Mimic Control for more detalils.

Handwheel Scaling An encoder controlled mimic axis can move aafaster or
slower rate than the encoder that controlFlite desired ratio of velocities between
the controller and the controlled is entered here. i.e. if you want the controlled axis to
go twice as fast, then double this numlieyou want it to gobackwards then change

the sign.These numbers must not be changed while the axis is mdwangan axis

that is controlling itself, this value is automatically set to 1.0 by the softwénen

you are in Speedboat control, the scaling affects the how thi@nmof the encoder
relates to the speed of the aXiith a scaling of 1, one turn of a 1,600e encoder

will produce full speed.
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Manual Scaling: If you are controlling a lens (focus, zoom or iris) from an encoder
pot with only 1 Turn, you can set tlealing so that one turn of the pot will give you
full range of travel according to the set soft limB&t the soft limits of the axis, and
when you click on théManual Scalingbutton a dialogue box will appear prompting
you for the number of linesiithe encodelEnter the number of lineg.g: 1000, 2000
click on 0

et c.

) and

Cal co

and the scaling

Auto Scaling: You can scale an axis to follow a controlling mimic axis using this
dialog. The dialog allows yowtmove the controller to its limits and then the mimic
scale will be set to allow full range of travel on the controlled axis.

Misc

Axis has brake?

Lookup Takle |

Axis has brake? This is a toggle which states whether the axis has a brake on it or
not. This will not affectwhether or not the brake is released when the axis switched
on. It is used to tell the software that the axis should not move when it is switched off.
If your root box has a softwax@ntrolled estop (emergency stop), then if the axis is
detected to be nwing when the brake should be on, it will drop thset@p. This is

only available on systems that have this specific hardvdease contact MRMC if
there is any question about this.

Lookup Table: This button calls up a dialog boxathallows you to state the
relationship between a controlling axis and the one you are settifghepirst thing

to ascertain is the controlling axis that you are going to @see this has been set,
then you can simple store the related positions ofrotfer and controlled by using
the mouse store buttoRlease note that valsienust increase or decrease through the
table, and cannot change directiddld values may be cleared out of each column by
the middl e

pressing

mowualel

dbrud tloamab®ins earnt hteh

label. Once this table has been applied, it should be viewable, but not editable in the
Table Graph display. These points will be editable in the graphic display in a later
release.

Algo Setup

Apphy

Exit

Ccuntn:uller:||_iﬂ j

Caontraller Fosition

| 0.0000 | 0.0000
| 0.5000 | 1.0000
| 1.0000 | 2.0000
| 1.5000 | 3.0000
| 2.0000 | 40000
| 2 5000 | 5.0000
| 3.0000 | 5.0000
| 35000 | 7.0000
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Tuning tab

Basic l Contral Tuning l

DSF + LI Axis Tunings - (Onky walid for DSF based Axis Cards)

Motor Twpe: otep Pulse (uS) 5
Harme Current (%) 30
Temp Lirnit | 18D Current Lirmit 200
Trip Limit (Enc. Edges) 250 Pyvid Type: |Unip|:ular j

DSP + Ulti Axis Tunings:These settings are only valid for systems with DSP based
axis cards. This section allows the user to assign different motor types and
configurations to different ports on theame axis card This requires the latest
version of theaxis card firmware to be installedf the axis's board has been loaded
with a nonsupporting software version, some of the fields may be greyed out and
inaccessible.

Motor Type: This pulkdown menu specifies what type of motor is being driven from
this specific port. The available options are:

S e r Badeot this if you are using a Servo motor on this axis.

St e p Pedect this if the motor being driven is a stepper motor.

Stepper wi t IBeledt ¢his d the stépper has any feedback
mechanim installed and flair takes this data in as an input through the motor
cable.

- A D t oSelécdthis when using motors which require analogue voltage to
run, like video cameras lens motors in general.

- AD to A wit IsamE axcDitb & bl with an pasit feedback
mechanism installed

- APreston l ri so, APreston FSelect $heé and
corresponding Preston Motor type when using a Preston Wireless Lens
controller. Only applicable with suitable hardware).

1
o1 S 1 Jen 1}

Step Pulse (uS):Specifies the pulsavidth in microseconds of the step pulses
generated by the axis carBome older stepper amplifiers do not respond to very short
pulses. Most modern amplifiers can handle pulses down to 1 uS

Home Current (%): When homing a lens control motor, it kedpsning the lens

back until the physical limit is reached. Therefore, to eliminate the possibility of a
motor damaging the lens, this control allows the user to specify the percentage of the
normal running current that the motor is allowed to draw whengty find its home
position. 2030% should be a safe margin but different lenses may require lower
settings. (This feature is developmental and is subject to change)

Please note that the values of the next 2 parameters are critical since setting them
too high might allow damage to the motors. The absolute maximum value
allowed by software is 255.
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Temp Limit (only applicable on Ult-Axis_cards). Someamplifiers are equipped

with temperature sensors. Flair can read the value of the sensor and makatghee t
specified limit is not exceededuring the operation of themotor; otherwise it will
disengage the axis 255 is the maximum limit for the temperature sensor. This
feature may be modified to read a temperature in degrees, but as of Versionsball it
range from 0 to 255. Around 180 is cool, so the value should normally be set in the
200s.

Current Limit: _ (only applicable on UltiAxis cards) Specify the maximum current

that the motor can draw at any tim255 is the maximum limit for the curres¢nsor.

This feature may be modified to read a current in amps, but as of Version 5.11 it is a
range from 0 to 255. 255 is around 6amps continuous.

Trip Limit (Enc. Edges): Specifies thenumber of encoder edges that the motor is
allowed to lag from theontrolling signal before it trips out. For a 1000 line encoder,
Flair samplest000 edges/rev, so 250 means the motor is allowed to lag behind the
controlling signal by 1/16 of a revolution. For mimic applications, if the mimic input
varies too rapidly,ie motor might not have time to cope with that and the Trip limit
needs to be increased.

PWM Type: Specifies the PWM type for stepper motors depending on the type used.
PWM depends on the motor type and size. MRMC can advise on the setting to use for
any particular motor. Unipolar should be selected for motors with low inductances
(less than 1mH) such as focus motors and-Hé#ad pan and tilt motors, while
Bipolar should be used on all other motoote: using Bipolar incorrectly can
damage the motor.

bActar Tunings

ize * MNormal " Medium " Small
Signal Gain 23 J

Tacho Gain 14 J
Integral Gain 20 J

Motor Tunings: The basic concept of positional servo motor conigdhat a sensing
device on the motor is used to determine its current position, that position is compared
to its desired position, and the error is then usemiake an amplifier drive the motor

to the correct positiorf the correcting drive is exactly proportional to the error, then
the motor would be driven rapidly to the correct position, and would promptly
overshoot the corregbosition and then go into ra oscillation around the correct
position. Due to this, additional factors are used to stabilise the mobar.control

model we have adopted has three controls: the signal gain, tacho gain and integral
gain.These three controls are varied to get the mottold position correctly.

Motor Size: There are three setting for motor sifieyou select Normal, then the
tuning values are as representiégou select medium, the values used are 1/5 of the
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value shown and if you use smdhgen the values used are 1/10 of the values shown.
Unl ess definitely required, it 1 s recommen:

Signal Gain: This basically controls the response to the eifothe signal gain is

low, then the error Wli have to become quite large before it is driven to the correct
position, if the signal gain is high, then even a small error will cause the motor to try
to correct its position.

Tacho Gain: The system's response to the signal galmiged by the tacho gairif
the tacho gain is too low, then the motor will oscillate (possibly violenfl{fe gain
is too high it will be sluggish in its response, and the motor may tend to hum or buzz.

Integral Gain: Not actudly intimately connected with the control of the motor like
the above 2 control3.he integral gain slowly corrects for offset errdfsiou have a
heavily loaded lift, it will tend to sag out of position until the corrective force matches
the displacingforce. Having an integral gain will detect this offset error, and will
increase the corrective force to minimise the error.

General Tips: Motor tuning is highly motor dependant and is also related to the
resolution of the encoddrowever, start with sigal and tacho gains set to 5 and with

low integral gain, and increase and reduce the signal and tacho until good behaviour
results.The signal and tacho gains want to be about the same unless you have a low
resolution encoder (less than 1000) lines when digpal gain may have to be
appreciably higher than the tachs a general principle,, %, 5are good setting for

small motors (smaller than your harik®, 12, 12or larger motors (Pafilt etc.) and

20, 20, 20for big motors. (Track, Lift).

Stepper Maor Tuning: When you are running a MRMC stepper axis board, the
motor tuning is not actually critically involved in the motor control as there is no
feedback from the stepper motétowever for the stepper board to work, theA@
Gain MUST be set to Ot is recommended that you set the other gains to 10.

Setting up an axis

The basic procedure for setting up an axis is as follows:

0. Set the axis board and port numbers on all axes according to tltedmahport
the motors are connected to, consult MRMC if any probl&mnsure that no axes
share the same board and port, and this includes the cakneaais that refuses
to move despite a reported changing position is either the wrong board and port,
nat connected or is being overruled by another axis in the same port on that board.

1. Ensure the motor is connected and plugged in, but leave the emergency stop
pressed in.

2. Go into the axis Saip for that axis and set the motor tuning levels to 5, 5 and 5.
Sdect the axis type as Independent.

3. Set the display scaling to a sensible value, you caid.@sbut it is unlikely to be
greater than 500 or less than .01.

4. Set the soft limits to +500 ardb00
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5. Set the Goto factor to 0.3 the Runtime Factor to 1.0 anotkiae factors to 0.75.

6. Set the axis velocity to the expected speed for that #xigu are scaling a
rotational axis in degrees, then about how many degrees per second do you expect
it to go. If in doubt set this value lowEnter the same value into treis
acceleration.

7. Repeat for the HHBox Velocity and Acceleration @&pply the Setup.
8. Release the emergency stop, and engage the axis you want to set up.

Conditional: If the axis runs off briefly and then turns off, then it usually
means that the motogdds are reverseddandle and retry.

9. If the axis engages and the current position is now reported as black instead of
white, then the axis is probably properly conneclieitl.is stays white even if you
directly zero it, then the motor/encoder is not awtad properly. If it goes black
when directly zeroed, and then turns white again after 5 seconds, then the axis
limits are not connected properiyandle so it goes black and stays black.

10.Now turn on the hand held box and set the hand held box to slpnegsing the
"Slow" button and move the axis momentaripdjust the hand held box speed
(Fast and Slow) aseededand the HHBox velocity if the speed is much too high.
(Don't forget taApply any changes you make).

Conditional: If the axis runs off brieflyand then turns off, then it usually
means that the motor leads are reverkkeddle and retry.

11.Tune the motor referring to the section above on motor tuning.

12.Note the direction the axis is moving iifi.it moving the wrong way, correct by
changing the dection in the axis Saip, and accepting the Sap.

13.Next adjust the scalingviove the axis to a known position and directly zero it
there, then move it a known distance away (the further the better) and read what
distance the computer thinks the motor heved.Then adjust the display scaling
per the following formula: correct display scaling = old display scaling * actual
position / reported positioWhen this is correct, the reported position will match
the measured positiofo do this, you can use the scaling calculator which can be
accessed by clicking on the ACalc Scal eo
entry box.See section above for details on use.

14.1f you have target tracking software, enter the internal scabnipat the units are
metres for translational movement and radians for rotational movelsntthe
Display Scale Units pulldown to do the calculations for ybyou have scaled an
axis in other units, then work out the relationship between your amits
metres/radians and work out the internal scaling appropriately.

15.Now that the axis is scaled correctly, set up the maximum speeslis done by
putting in a move on the axis in question and running it in shorter and shorter time
until the axis tripsout. The move should be run with computer fairings selected in
the job type displayf the computer reports that the move is too fast, then increase
the axis velocity in the axis Sap or increase the axis acceleration if it is reported
to be too hard aracceleration.(This is only being done for set up purposes,
normally, these values are not changed). Rememb&ppty any changes in the
Setups as you do this.

16.Now reduce the axis velocity until the computer reports that it needs more frames
for the mowe, and the axis will actually do the move at that speed.
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17.Using the move above with 25% more frames and a similar principle, set up the
maximum accelerationJse User Fairings in the Job Type display, and set the
fairings on this axis to 50 up and 50 dowithatype 5, then run the job with
shorter and shorter fairings until the axis trips out, this is the acceleration limit of
your axis.Now get the computer to reject the move that the motor will not do by
setting the maximum acceleration lower and loweil uhé computer refuses to
run it. Adjust this value so that any move that has too hard an acceleration will be
rejected by the computer. The maximum velocity can also be set by trying out
different values in the HHBox Velocity fieltkeeping increasing th amount until
the axis trips out, then reduce by about 10% for safiB Speed as displayed
on the Hand Held Box LCD should be at maximum.

18. Set the Run Time Factor to 0.9 for safety.

19. Set up the Zeroin§tyle for you axisA detailed explanation of zeroing is covered
in the Zeroing Chapter of this manual, and use this to determine the correct style,
and also refer to this section for error handling.

20.Set the Zeroing Velocity so that the axis moves slowly toward the selected
referencepoint. A typical value would be between 3 and 10. (or negative)

21.Set the Zeroing Offset to 0.0, the Zero At to 0.0 and the Zeroing Time to about 20
seconds.

22.Now Home Zero the axidf it runs out of time, just zero it again until it reaches
the referenceqint and stops completely.

23.Now move the axis with the hand held box to the correct zero position. (This
position is up to you for an axis that is not target tracking, but for target tracking
axes, this position can be VERY critical, consult Mark RobertidvdControl if
you are unsure).

24.0nce the axis is correctly positioned, go into the "AxiseDisplay" and store
the axis current position into the "Zero Offset" box using the mouse Store button,
andApply the changes.

25.Now zero the axis again and verihat it returns to the correct Zero position.

26.1f it is desired to Zero at a position that is not 0.0, enter the desired value in the
"Zero At" box.

27.Set the Zero Time to be the amount of time it takes the axis to get from its furthest
position from the refrence point to the reference point when you are zeroing it.

28. Save and\pply what you have done so far.

29.Set the Maximum and Minimum limits of the axis travielove the axis to its
greatest extent of travel, and store that position into the Max Limit box tise
mouse Store buttor(You may have to extend the limits firsRepeat for the
minimum limit by moving the axis to its most negative extent of travel.
Alternatively, setthese amountt known values, i.e. if you know thit tcan go
up 30 degrees and down 30 degrees, then enter 30 in the Max Lim&Gaimdthe
Min Limit. (If these values are entered the wrong way round, then the axis will not
move at all !)

30.Now set the Prerolind Postrolffactors.This is done by part running the move
over just the middle few frames of a move and observing the axis starting and
stopping. If it starts and stops too violently, decrease the relevant fatle.
optimum Preroll Factor is such that a fast mdees not shake once you are into
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