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GENERAL INFORMATION

NEW, CONTINUE AND SAVE
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Start a program.
The measurement is saved automatically through the entire workflow.

You can go to the home screen, have a coffee break, charge the batteries or even use another program. Even if
you are interrupted, you are able to continue the same measurement session later on.

When you select Finalize, the measurement file is added to the File manager. See "Finalize" on the next page.

Itis possible to create a editable copy of the finalized measurement. See "File manager" on page 9.

New or Continue session

Tap the program icon to start a new measurement.

If you leave an ongoing measurement session, the next time you will start the same program you are asked if you want
to start a new measurement or continue on the previous session.

®®® Tap to continue the previous session.

+ Tap to start a new measurement. The ongoing session will be deleted.

Save

The measurement is saved automatically through the entire workflow. When you select Finalize, the measurement file
is added to the File manager. See "Finalize" on the next page.



GENERAL INFORMATION

FINALIZE

The measurement is saved automatically through the entire workflow. When you have finished the measurement, you
finalize it. When a measurement has been finalized, itis no longer editable. It is however possible to open a copy and
continue working were the last session was ended. For information regarding copy and edit: See "File manager" on
the facing page.

Finalize a measurement

Usually, you select finalize when you have finished your measurement.

1. Tap=—=and ¥

2. Enter a new name, or leave the default name.
3. Tap 'E#'if you wantto link a code to the measurement. See "QR and barcode" on page 13.
(LT |

4. Tap :’ The file is finalized and no longer editable. The measurement file is added to the File manager.
Itis possible to create a template of a measurement. See "Templates for measurements" on page 12.
View a finalized measurement

1. Tap Sto open the File Manager.

2. Tap the measurement you want to view. The distances are visible but not editable.

If you want to create a editable copy of the open measurement, tap === and rn’ to open a copy of it.

FILTER

If the laser beam passes through air with varying temperature, this may influence the direction of the laser beam. If
measurement values fluctuate, this could mean unstable readings. Try to reduce air movements between laser and
detector by, for instance, moving heat sources or closing doors. If the readings remain unstable, increase the filter
value (more samples will become available to the statistical filter).

Filter is not available when you measure with the method Continuous Sweep.

Select filter

Tap N\:- to expand the filter tab. Use as low filter value as possible that still produces acceptable stability during the

measurement. Defaultis setto 0. The filter value you choose, will be default next time you start the program. Select fil-
ter on the tab.



GENERAL INFORMATION

FILE MANAGER

On the Start view, tap ‘ to open the File Manager.
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[E IMG_20190312_153659 2019-03-12
[-"-] Templabe_Shaft_2019-03-12 15 37 45 2019-03-12 W
=l  shat 201903121537 45 2019-03-12 /rn’
[—ll—] Template_Shaft 2019-03-12 15 43 45 2018-07 F r
-
. BasicFiatness_2019-03-12 15_47 51 2019-03-12 r{
[#] Template_Vertical 2019-03-12 1609 23 2019-03-12 l"'
# Vertical_2019-03-12 16_09_23 2019-03-12 r{
Ei Vertical_2018-03-12 1608 23 2019-03-12
Selectfiles.
Sortfiles.

Source. Tap to show local files or files on a USB.
Filter view. Use filters to easily find the files you are looking for. See "Filter files" on page 11.

moow»

Templates. Quick access to your measurement templates. Tap to open the filter view displaying all your tem-
plates.

F. Create a editable copy of the file. The file will be saved with a new name.
Delete files
1. Tap } to activate check boxes.

2. Selectone or many files.
3. Tap W You will be asked to confirm the deletion.

Share files
1. Tap } to activate check boxes.

2. Selectone or many files.
3. Tap < On the XT11 itis possible to share to mail or USB.

Sort files
By default, the files are sorted by date.

1. TapE].
2. Select Type, Name or Date. Itis possible to have rising or falling order.

Copy and edit file

When a measurement has been finalized, itis no longer editable. It is however possible to open a copy and continue
working were the last session was ended.

« Tap r{to open a editable copy of the selected measurement. This measurement will be saved with a new name
when you finalize it.
¢ Ifyou have a finalized measurement open, tap === and rn’ to open a copy of it.



GENERAL INFORMATION

Import files from USB
By default, the files saved in the Display unit are shown. If you want to import files from a USB, follow these steps:

1. Tap 2 to select source.
2. Tap 2 to show the files on the USB memory stick.
3. Tap } to activate check boxes. Select one or many files.

4. Tap é to import the selected files to the Display unit.

File types

_l " Measurements. All finalized measurements are stored in File Manager and represented by the corresponding
program icon. Tap a file to view it. See "Finalize" on page 8.

[_"_] Measurement icons with brackets are templates. Tap a file to open it. See "Templates for measurements" on
page 12.
Pdf-report. Tap a file to open it. Reports are stored as pdf-files. See " Report Overview" on page 14.

ﬁ Excel file. Itis not possible to view Excel files in the XT11 Display unit. To view it, share it to a USB memory
stick.

Ig] Photos, IR-photos and screenshots. Images are stored as .png-files. The files are named with the date and
time they were created. Tap a file to open it. See "Camera" on page 26, See "Screenshot" on page 29.

10



GENERAL INFORMATION

Filter files

Use filter to easily find the files you are looking for.
1. Tap s on the start view to open the File Manager.
2. TapY to open the filter view.

3. Tap a Program and/or Category filter to filter out what you want to see. Tap again to deselect.
4. Selecta file from the listto open it.

The filter you have selected will be active until you either close the File manager or tap V{ to clear the filter.

L

T Verical 2019.03-1216.09.23 ={|= HORIZONTAL [ ] TEMPLATE

[#] Template_Verlical 2019-03-12 16 09_23 .‘I'r VERTICAL v MEASUREMENT

E BASIC FLATNESS ]EI IMAGE
.

& PDF
.

E' XLS

A. Filtered file list with type and name. Tap a file to open it.
B. Program filters. The example above show all files regarding the program Vertical.
C. Category filters.
Icons
V{ Clear all filters. Available when you have selected a Program and/or a Category filter.

Y Close the filter view.

T
=%, Scan a QR code or barcode.

Category icons:

[ ] Show all templates.
Show all measurement files.
Show all images.

Show all pdf reports.

DB FS

Show all excel reports.

Show all files with a scanned code.

fan!
(L]
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GENERAL INFORMATION

Templates for measurements

Save a measurement as a template to easily reuse the information you enter. A template does notinclude any meas-
urement data. What kind of information that is saved in the template depends on which program you are using.

Examples of saved information:
. Tolerances
« RPM
« Machine images
« Coupling type
« Locked feet
« Number of feet
« Name of the machines
« Distances
« Thermal compensation
« Reporttemplate

Create a template

1. Tap E and [.|.]

2. Enter a new name or keep the default name.

3. Tap =5'if you want to link a code to the measurement. See "QR and barcode" on the facing page.
(LT

4. Tap [+] to create the template. The template is saved in the File manager.

In the File Manager, tap [ ]to quickly access all your measurement templates.

12



GENERAL INFORMATION

QR and barcode

A code can be linked to measurements and templates. Use our new QR codes, or our older barcodes. Stick a QR (or
barcode) on the machine and save the measurement together with the scanned code. Next time, all you need to do is
scan the code and all machine data is read.

Save a measurement with QR code
1. Tap == and :’

2. Enter a new name, or leave the default name.
3. Tap =5 to open the scanner. The code is automatically scanned.
=

4. Tap :f The file is finalized and no longer editable. The measurement file is added to the File manager.

Save a template with QR code

1. Tap E and [+]

2. Enter a new name or keep the default name.
3. Ta "::1 to open the scanner. The code is automatically scanned.
(L |

4. Tap [+] to create the template. The template is added to the File manager.

Create Template

MAME
(Template_Shaft 2019-03-12 1543 45 ]

A The template is saved in the File Manager. Distances, configuratio B

ind tolerances are kept.
Code: il /

436 35435 436 463...

e CANCEL [+ CREATE TEMPLATE

2% SCAN CODE

A. Tap to scan a code.
B. Tap to delete the code.
Open a file with QR code
* From the Start view: Tap "::1 to open the scanner. If only one template is linked to the scanned code, this template is
=
opened directly. If several files are linked to the code, the File manager is opened.

* You can also open scanned files from the filter view in the File manager. See "Filter files" on page 11.

13



GENERAL INFORMATION

REPORT OVERVIEW

The report covers all details from the measurement. The report is constantly being filled out while the session is car-
ried out. To see the report at its current state, tap % in the workflow.

Save a report

To save a report, you need to finalize the measurement. You can choose to save the report as a Pdf or an Excel file.
The Excel file is not possible to view in the XT11 Display unit. To view it, share it to a USB memory stick.

1. Tap=—=and ¥/

Enter a new name, or leave the default name.
3. Go to Report view.

4. Tap[EAor .

When saving as pdf, itis possible to select a file name. Itis also possible to sign the report. The signature is visible in
the report.

Select a report template

1. Tap q’@ to open the report.

2. Tap . A sidebar is displayed.

3. Selecta template. Which templates that are available depends on which program you are using.
Add a note

1. Tap=—=and =7.

2. Write a note and tap OK.

The note is visible in the report.
Add photos
1. Tap == and [ The camera is also available from the start view.

2. Tap ‘ to take a photo. The photo is added to the report.

If you have an ongoing measurement and take a photo, the latest photo is added to the report automatically. If you are
using a template that does notinclude photos, the photos you take are only visible in the File Manager.

Add several photos to a report

1. Tap »'@ to open the report.

2. Tap @l_

3. Selectthe images you want to add.

4. Tap &

Add user information
The information you enter will be visible in the reports that is using the template "Detailed".

1. Tap o on the startscreen to open the Settings menu.
2. Tap A and enter user information.

See "User information” on page 17

14



Share a report to USB

1. Tap % in the workflow to open the Report view.

2. Inserta USB memory stick.
3. Tap < to share the file.

You can also share files from the File manager.

GENERAL INFORMATION
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GENERAL INFORMATION

SETTINGS

Tap O on the startscreen to open the Settings menu.

Units

You can choose between metric or imperial units for your measurements. The selected unitis shown in the upper right
corner of your screen during your measurements.

1. Tap 'O' on the startscreen to open the Settings menu.
2. Tap A and select unit and resolution. Default is setto 0.01 mm.

3. Tap x to close the Settings view. Your new settings are saved.

uNITS
x (@ METRIC
: O IMPERIAL
UNITS
Q001 mm
LANGUAGE
ENGLISH RESOLUTION
01
. USER INFORMATION O ik
a (0,01 mm
L
4 SYSTEM INFO @ 0001 mm
TEMPERATURE
(@ CELSIUS
(O FAHRENHEIT

Language
1. Tap Q on the startscreen to open the Settings menu.

2. Tap @and select a language.

3. Tap ){ to close the Settings view. Your new setting is saved.

16



GENERAL INFORMATION

User information

The information you enter will be visible in the coming reports. The logo is not visible in the report using the template
"Basic".

1. Tap O on the startscreen to open the Settings menu.
2. Tap A and enter user information.

Select logo

1. Inserta USB memory stick to the XT11.
2. Tap E’ and select an image. (If you are not using the XT11, the file manager of your device will be opened.)

3. Tap "Use selected logotype".

Reset logo
Tap D to reset the logotype to standard Easy-Laser. The defaultlogo is 600x124 px.

If you reset the logotype, you have to insert the USB memory stick if you want to select your logotype again.

X

A RESOLUTION COMPANY
001 mm
[Easy—Laser AB ]

LANGUAGE
ENGLISH

OPERATOR
A USER INFORMATION [ ]

TIME AND DATE

NTA0T 113838 LOGOTYPE
. 6‘ Easy-LASER’
@ DISPLAY
B g [Aa] crHance mace
= WI-FI
(i

O

-
‘l SYSTEM INFO
¥) RESET DEFAULT

17



GENERAL INFORMATION

Time and date
1. Tap o on the startscreen to open the Settings menu.

2. Tap % to set the time and date.

3. Tap x to close the Settings view. Your new settings are saved.

Display

Adjust the brightness to make it easier to read in bright sunlight for example. Remember however that a high contrast
consume more battery power. Defaultis setto 40%

1. Tap o on the startscreen to open the Settings menu.
2. Tap -@-and adjust the brightness.

3. Tap x to close the Settings view. Your new setting is saved.

18



Wi-Fi
1. Tap Q on the startscreen to open the Settings menu.
2. Tap = to open Wi-Fi settings.

3. Tap X to close the Settings view. Your new settings are saved.

X

RESOLUTION SEARCHING... [+ WIFI
001 mm
LANGUAGE
ENGLISH dmin_local
-8
& USER INFORMATION dmin_guest

TIME AND DATE
NTABIT 113702 HP-Print-4C-LaserJet 1102

o
-@: DisPLAY

= WI-F|

-
-
1 SYSTEMINFO

Icons
% Connected to a Wi-Fi network.

’?"Q A locked Wi-Fi. A password is requested.

/ Could not connect to Wi-Fi.

“== Remove the Wi-Fi network from the list.

-

a

"5! Connected to Wi-Fi, but no Internet connection is detected.
1

Tap to display more information regarding the Wi-Fi network and connection.

Select Wi-Fi
Enter the password for the network.
Security options: Open, WEP, WPA/WPA2

Configure Wi-Fi network X
Name

[.I'-!. ]
Security

0 - v |
Pazsword

{ ]
€3 cancer & connect

GENERAL INFORMATION
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GENERAL INFORMATION

System information
1. Tap o on the startscreen to open the Settings menu.

2. Tap i to show system information.

20



UPDATE SYSTEM

GENERAL INFORMATION

Update software

Insert the

o N~

USB stick.

Go to our website to check for software updates.
Download the updates to a USB.

Tap O on the startscreen to open the Settings menu.

5. Tap i to show system information.

6. Tap the file name to install it.

X
A

LANGUAGE

ENGLISH

& USER INFORMATION

TIME AND DATE

020-01-08 11:02.39

alte
=@: DISPLAY

INFORMATION
Serial 112823
Ravision XT11 rav 1
System 6.1.2
Version 7.0.0
Platform version 1.1.0
Storage 9933 MB
UPDATE
NO UPDATES AVARLARLE

DETECTOR UPDATE
Extras

SEND FEEDBACK

Update detector

If you decide to update your detectors, please update both S- and M-unit.

The file for updating the detectors is downloaded automatically together with the latest software update.

Plug your detector and Display unitinto power.

2. Tap £} on the startscreen to open the Settings menu.

w

No ok

Tap "detector update".
Select a detector in the list. The Update-button is active if the selected detector is compatible with the update.

Tap Update. The update can take up to 15 minutes.
Follow the instructions on screen.

Tap i to show system information.

Dirlocter Updite

Al
-

XT40M Rrrmraraco version 3.0.0,
Avniabie femwary: 3.1.2

UPDATE CANGEL

B

A. Tap to select a detector

B. Tap to update the selected detector

21



22



DISPLAY UNIT

XT11 STARTSCREEN

L
= .
ICAL f visramion | vaLue

A. The info display show battery information. See "Info display on XT11" on the next page.

On/Off button.

C. Lock screen/Battery
When the Display unitis off: Press to see the battery status.
When the Display unitis on: Press to lock the touch function on the screen. Prevents unintentional clicks, for
instance when moving between work positions.

D. OK button.
E. Tap the screen to open a program.

w

On the startscreen you will find the icons for the programs you have downloaded, plus some defaulticons:

See "File manager" on page 9.
See "Settings" on page 16.

Opens the User Manual.

See "Wi-Fi" on page 19.

See "Camera" on page 26.

IR camera, optional equipment.
1y See "QR and barcode" on page 13.

For technical information regarding XT11, See "Display unit XT11" on page 193.

23



DISPLAY UNIT

INFO DISPLAY ON XT11

The info display gives information about the battery status for both the Display unit and the connected measuring units.
When the Display unit s off, you can press to show battery information.

Battery information for the connected measuring units.
Serial number for the measuring unit. This number is also found on the back of the measuring unit.
The screen is locked. Press to enable the touch function on the screen again.

A.
B.
C.
D.

Battery information for Display unit XT11. (XT11 includes two separate battery packs)
LM | The remaining battery power is shown in percentage.
Battery is low, less than 10%. Please charge.
The battery is being charged. When fully charged it shows 100.
No batteries, the Display unitis run via the adapter.
The battery is hot. The charging capacity is limited.
The battery is cold. The charging capacity is limited.
The battery is empty, the Display unit will turn off shortly.

System fail, try to restart the Display unit.

Unbalanced battery. Remove the adapter, start the Display unit and wait. When the warning is gone,
charge the Display unit.

The battery cover is open. Close the cover.

Inconsistent charging, this overrides all other warnings. One of the battery packs may be malfunctioning.
Reconnect adapter. If the warning is persistent, contact Service centre.

EEEEEEENEEE

Lock screen
When the Display unitis on: Press lock the touch function on the screen. Prevents unintentional clicks, for

instance when moving between work positions. To unlock, press again.

2
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DISPLAY UNIT

CHARGE XT11

Charge the display unit by plugging in the power adapter. For information about the battery status See "Info display on
XT11" on the previous page. To fully charge the battery takes approximately 3 hours. Itis possible to keep on using the
equipment while itis charging.

NOTE! When finished working for the day, charge the whole system. Plug in the power adapter to the display

unit.

Switch battery

If the battery must be switched, itis recommended that you contact your service centre.

25



DISPLAY UNIT

CAMERA

The camera is defaultin the XT11. Itis possible to buy an XT11 without a camera. It cannot be retrofitted.

1. Tap === and [ The camera is also available from the start view.

2. Tap . to take a photo.

The photo is saved in File manager as a .png file. It is named with current date and time. If you have an ongoing meas-
urement (and using a layout that will include a photo), the latest photo is added to the report automatically. If a new
photo is taken, the previous one will be overwritten.

Itis also possible to add several photos to a report. See " Report Overview" on page 14.

26



DISPLAY UNIT

IR CAMERA

The IR (thermal) camera is optional equipment (Part No. 12-0968) and cannot be retrofitted.

1. Tap == and [ The camera is also available from the start view.

2. Tap m to start the IR camera. Allow the camera to acclimatise for about five minutes in the environmentin
which itis to be used. This will ensure an optimal IR measurement.
3. Press .to take a photo.

An IR photo is saved in the File manager as a .png file. Itis named with current date and time. If you have an ongoing
measurement, the photo is added to the report.

Heat scale.
Crosshair. This is where the temperature is registered (Temp, e and Tbkg).
Tap o to open Settings.

O 0w >

Temp: The average temperature.
e: The emissivity value.
Tbkg: The reflected background temperature.

27



DISPLAY UNIT

Settings

SHOW / HIDE CROSSHAIR

SHOW / HIDE METADATA

PARAMETERS

UNIT

SCALING

Palette

Change the colour presentation of the infrared images. Select between iron, glowbow, grey, rain or yellow.
Show/hide

If you hide the crosshair and/or metadata, it will not be shown on the saved image either.

Emissivity (e)

The emissivity value of the surface/object is captured by the crosshair. The correct emissivity value is important for an
accurate calculation. Possible values: 0.01 - 1.00, but we do not recommend value below 0.6. The value is normally
set from a list of emissivity values for some common materials.

« 1.00 for a perfect blackbody.
o 0.01 for a perfect shiny (in the infrared spectrum) object.
Background temperature (Tbkg).

The reflected background temperature of the surface/object. Can normally be set to the ambient temperature. Value
<382°C (720°F). Has no effect when e = 1.00

Unit
Select Celsius or Fahrenheit.

Scaling

By default, manual scaling is not used and the heat scale of the image will adjust automatically from the lowest tem-
perature to the highest temperature of the IR image.

If you select manual scaling, you can decide which temperatures you want to visualize.

« Scale max: Enter a temperature (up to 450°C).
« Scale min: Enter a temperature (down to 0°C).

28



DISPLAY UNIT

SCREENSHOT

Itis possible to take screenshots of what is currently displayed on the XT11 screen.

1, Pressthe@button.
-
2. Tap Gi -

3. The screen dump is saved in File manager as a .png file. Itis named with current date and time.

29
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MEASURING UNITS

SELECT MEASURING UNITS

If you have used any measuring units before, these will automatically be connected. There are also demo detectors
available.

1. Tap a target to display the detector list.
2. Selectfrom the list.

3. Tap X to close.

=2 & = ‘

8

VMO A @ 0% 1

Tap [FORGET] if you do not want to connect to the measuring unit automatically.

Measuring units and programs

XT70 XT60 XT50 XT40

Values X X X X
EasyTrend X

Horizontal (EasyTurn or 9-12-3) X X X X
Horizontal (Multi or Sweep) X X X

Horizontal (Adjustment Guide) X

Machine Train (two couplings) X X X

Machine Train (two or more couplings) X X

Machine Train (Adjustment Guide) X

Vertical X X X X
Cardan X

Twist X X X

Basic Flatness X

The live option "Live360" is only available when using XT70.

Charge
Charge the measuring units by plugging in the power adapter intended for the measuring units.
To fully charge the battery takes approx. 2 hours. Operating time for XT40 and XT60 is up to 24 h.

Itis possible to keep on using the equipment while itis charging.

31



MEASURING UNITS

NOTE! When finished working for the day, charge the whole system. Plug in the power adapter to the meas-

uring units.

Information in the Display unit

Information regarding the Measuring units is also shown in the Display unit. On the targets you can clearly see when
the battery is running low and the inclinometer value for example.

IE Battery information.
A No measuring unitis connected. Tap the target to find possible units.

/A Inclinometer value.

Edge warning

When the laser beam is close to the edge, the edge is “litup” as a warning. Itis still possible to register values when
the edge warning is active.

A-0.1

V0.43 H8.47

Troubleshooting

« Make sure that the measuring units are turned on.
« Make sure that they are charged.

« Make sure that "Location services" is on. On a phone or tablet, this function is usually found under Settings > Con-
nections.

Detector troubleshooting

Make sure the detectors are turned on,
Make sure 'Location Services' is turned on

@
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MEASURING UNITS

XT40

The XT40 measuring units utilize line-type laser and 30 mm PSD.

A. Info display

B. On/Off button

C. Connection for charging cable
D. Laser adjustmentknob

E. Locking knob

F. Laser aperture

Info display

The measuring unitis equipped with an info display showing the angle value and battery information. The info display
becomes active when the measuring unit is started.

v.1.0 During start up, the display shows the version of the equipment. Start up takes approximately 3
seconds.

0.4° ; : .
N The battery icon shows, in percentage, how much battery power that remains.

0.4° The battery is being charged. When fully charged the symbol shows 100
R (%) : '
\\\_A—OL_ Less than 10 % of the battery capacity remains. Charge the unit.

0.4° The unitis unable to give information about the battery. Charge the unit until the battery icon shows
R ivll] 100.

0.4° Something is wrong with the battery. It may be missing or damaged
R '] ’ ’

—
2
X

The unitis shutting down. Shutting down takes approximately 3 seconds.

Malfunction. Restart the unit, if it does not help, please contact your service centre.

System failure. Note the error code and contact your service centre. Turn off the unit, do not charge.

IO 9
=)=

This icon indicates that wireless communication is established between the Display unitand meas-
uring unit.

7
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MEASURING UNITS

Set up XT40
1. Mountthe S-unit on the stationary machine and the M-unit on the movable machine. You can place the meas-
uring units up to 10 m apart.

2. Mount the units facing each other. Make sure they are at the approximately same rotational angle and radius.
You need to place the measuring units with an offset. See image.

Place the measuring units with an offset
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MEASURING UNITS

Rough align XT40

When making a new installation, a rough alignment can be necessary. Place the Measuring units on the rods, make
sure they are at the approximately same rotational angle and radius. Also make sure that the adjustment knob is
adjustable in both directions.

1. Place the Measuring units at 9 o’clock. Adjust the laser
line to the centre of both targets. Use the adjustment
knob and/or move the detectors on the rods.

2. Turn the shafts 180°. Make a mark on the rods or
machine halfway between the laser line and centre of
both targets.

3. Adjustthe laser beams half way to the centre of tar-
gets. Use the adjustment knobs and/or move the
detectors on the rods.

4. Adjustthe movable machine until the laser beam hits
the centre of both targets.

5. Turn the shafts 180°. Check if both laser lines hit the
targets. If not, repeat step 3-5.
Turn shafts to 12 o’clock. Repeat all steps for vertical
adjustment.
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MEASURING UNITS

XT50

The XT50 measuring units are ATEX approved for use potentially explosive environments. The units utilize dot-type
laser and 1-axis square PSD surfaces.

XT50 is an intrinsically safe laser product, please read the safety instructions. See "XT550 Shaft" on page 204.

A. Info display

B. On/Off button

C. Connection for charging cable
D. Laseraperture

E. Locking knob

Info display

The measuring unitis equipped with an info display showing the angle value and battery information. The info display
becomes active when the measuring unit is started.

During start up, the display shows the version of the equipment. Start up takes approximately 3
et Seconds.
0.4° The battery icon shows, in percentage, how much battery power that remains
RS ’ ’ '
0.4° The battery is being charged. When fully charged the symbol shows 100
RN (%) ' '
\\\l—o’&* Less than 10 % of the battery capacity remains. Charge the unit.
0.4° The unitis unable to give information about the battery. Charge the unit until the battery icon shows
R irll] 100.
0.4° Something is wrong with the battery. It may be missing or damaged
R L&) ’ ’

[+]
m The unitis shutting down. Shutting down takes approximately 3 seconds.

Malfunction. Restart the unit, if it does not help, please contact your service centre.

(X
»

System failure. Note the error code and contact your service centre. Turn off the unit, do not charge.

m
L
[
S

This icon indicates that wireless communication is established between the Display unit and meas-
uring unit.

7
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MEASURING UNITS

Set up XT50
1. Mount the S-unit on the stationary machine and the M-unit on the movable machine. You can place the meas-

uring units up to 20 m apart.
2. Mount the units facing each other. Make sure they are at the approximately same rotational angle and radius.

Rough align

When making a new installation, a rough alignment can be necessary. Place the measuring units on the rods, make
sure they are at the approximately same rotational angle and radius. Also make sure that the adjustment knob is
adjustable in both directions. The example below shows the M-unit, but the procedure is made on both units.

Place the units at9 o’clock. Aim the laser beams at the centre of the targets.

Turn the shaft to position 3 o’clock. Note where the laser beams hit.

Adjust the laser beams half way to the centre of targets. Use the adjustment knobs.
Adjust the movable machine until the laser beam hits the centre of targets.

1.
2.
3.
4.
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MEASURING UNITS

XT60

The XT60 measuring units utilize dot-type laser and 1-axis square PSD surfaces.

On/Off button
Connection for charging cable

Laser adjustment knob

A

B

C. Info display
D

E. Laseraperture
F

Locking knob

Info display

The measuring unitis equipped with an info display showing the angle value and battery information. The info display
becomes active when the measuring unitis started.

v.1.0 During start up, the display shows the version of the equipment. Start up takes approximately 3
[ — seconds.

0.4° ; ; ;
N The battery icon shows, in percentage, how much battery power that remains.
0.4° The battery is being charged. When fully charged the symbol shows 100
R %) ’ '
\\‘_A—O’&" Less than 10 % of the battery capacity remains. Charge the unit.
0.4° The unitis unable to give information about the battery. Charge the unit until the battery icon shows
R il 100.
0.4° Something is wrong with the battery. It may be missing or damaged
N LA ’ ’

—
2
X

The unitis shutting down. Shutting down takes approximately 3 seconds.

Malfunction. Restart the unit, if it does not help, please contact your service centre.

QN D
=)=

System failure. Note the error code and contact your service centre. Turn off the unit, do not charge.

This icon indicates that wireless communication is established between the Display unitand meas-
N\ uring unit.

/
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MEASURING UNITS

Set up XT60

1. Mount the S-unit on the stationary machine and the M-unit on the movable machine. You can place the meas-
uring units up to 20 m apart.

2. Mount the units facing each other. Make sure they are at the approximately same rotational angle and radius.

Rough align

When making a new installation, a rough alignment can be necessary. Place the measuring units on the rods, make
sure they are at the approximately same rotational angle and radius. Also make sure that the adjustment knob is
adjustable in both directions. The example below shows the M-unit, but the procedure is made on both units.

Place the units at 9 o’clock. Aim the laser beams at the centre of the targets.

Turn the shaft to position 3 o’clock. Note where the laser beams hit.

Adjust the laser beams half way to the centre of targets. Use the adjustment knobs.
Adjust the movable machine until the laser beam hits the centre of targets.

1.
2.
3.
4.
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MEASURING UNITS

XT70

The XT70 measuring units utilize dot-type laser and 2-axis square PSD surfaces.

On/Off button
Connection for charging cable

Laser adjustment knob

A

B

C. Info display
D

E. Laseraperture
F

Locking knob

Info display

The measuring unitis equipped with an info display showing the angle value and battery information. The info display
becomes active when the measuring unitis started.

v.1.0 During start up, the display shows the version of the equipment. Start up takes approximately 3
[ — seconds.

0.4° ; ; ;
N The battery icon shows, in percentage, how much battery power that remains.
0.4° The battery is being charged. When fully charged the symbol shows 100
R %) ’ '
\\‘_A—O’&" Less than 10 % of the battery capacity remains. Charge the unit.
0.4° The unitis unable to give information about the battery. Charge the unit until the battery icon shows
R il 100.
0.4° Something is wrong with the battery. It may be missing or damaged
N LA ’ ’

—
2
X

The unitis shutting down. Shutting down takes approximately 3 seconds.

Malfunction. Restart the unit, if it does not help, please contact your service centre.

QN D
=)=

System failure. Note the error code and contact your service centre. Turn off the unit, do not charge.

This icon indicates that wireless communication is established between the Display unit and meas-
N\ uring unit.

/
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MEASURING UNITS

Setup XT70

1. Mount the S-unit on the stationary machine and the M-unit on the movable machine. You can place the meas-
uring units up to 20 m apart.

2. Mount the units facing each other. Make sure they are at the approximately same rotational angle and radius.

Rough align

When making a new installation, a rough alignment can be necessary. Place the measuring units on the rods, make
sure they are at the approximately same rotational angle and radius. Also make sure that the adjustment knob is
adjustable in both directions. The example below shows the M-unit, but the procedure is made on both units.

Place the units at9 o’clock. Aim the laser beams at the centre of the targets.

Turn the shaft to position 3 o’clock. Note where the laser beams hit.

Adjust the laser beams half way to the centre of targets. Use the adjustment knobs.
Adjust the movable machine until the laser beam hits the centre of targets.

1.
2.
3.
4.
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VALUES

OVERVIEW VALUES

With the program Values, you can see live readings from the detectors. On the start view, tap ;¢ to open the pro-
gram.
Measuring units that can be used: XT40, XT50, XT60 and XT70.
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A. M-unitvalues.
B. Registered values. In the sub-menu you can delete a measurement or add a note to it.
C. Detector serial number.
D. Edge warning. When the laser beam is close to the edge, the edge is “lit up” as a warning. It is still possible to

register values when the edge warning is active.
E. Filter. See "Filter" on page 8.
F. Autorecord. See "Autorecord" on page 47.
G. Zero setor halve value.

Select measuring units

1. Tap atarget.
2. Selecta measuring unitand tap Close.

See "Select measuring units" on page 31



VALUES

Enlarge the value box

Tap the value box to make it bigger. This is useful when you need to read from a distance.
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Delete value

1. Tap v on the value you want to delete.
2. Tap W to delete the value.
Add a note

Notes are also visible in the report.

e SeleCt s and :f if you want to add a note for the whole measurement.

e Tap v on a value and then :,& to add a note for the selected value.
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VALUES

MEASURE

1. Tap @) to register values.

2. Tap == and :' to finalize the measurement. The measurementis saved in the File manager.
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A. Anote has been added.
B. Filter See "Filter" on page 8.
C. Autorecord. See "Autorecord" on page 47.
D. Halve or zero set value.
E. Tap to register values.
Halve value

1. Tap yz on the tab to halve the displayed value. Zero point of the target moves halfway towards the laser point.

2. Tap 1 on the tab to return to the absolute value. Zero point of the target returns to the centre.

== 399" = 198
—/226| —1.13

L22 L03

Zero set value

1. Tap O on the tab to zero set the displayed value. Zero point of the target moves to the laser point.

2. Tap 1 on the tab to return to the absolute value. Zero point of the target returns to the centre.
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VALUES

AUTORECORD

In Values, itis possible to make automatic recording of values. This is very useful when you want to register values dur-
ing a longer time period for example.

1. Tap @REC to open the Autorecord tab.

2. Tap ’ to start recording values.

3. The recording will start and you can follow the progress on screen.

4. Tap . to stop the measurement.
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SETTINGS  STOP

A. Indicates that values are being recorded.
B. Tap to setduration and interval.
C. Stop the measurement.

Duration and interval
Tap Q to open Settings.
2. Tap () to setthe interval. Defaultis set to one second.

3. Tap @ to set the duration. Defaultis set to one minute.
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VALUES

VALUES REPORT

The report covers all details from the measurement. The report is constantly being filled out while the session is car-
ried out. To see the report at its current state, tap @ in the workflow.
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A. Tap == and :’to finalize the measurement. See "Finalize" on page 8
B. Comments made are visible here. To add a note for the whole measurement, tap .

C. Save as a Pdfor Excel file. The files are saved in the File manager. The functions Share and Save as Pdf or
Excel file are available after the measurement has been finalized.

For information on how to:
« Change the template
« Add anote
« Add a photo
« Change userinformation
. Save areport
« Share areportto USB

See " Report Overview" on page 14.
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CALIBRATION CHECK

Use the program Values to check if the detector readings are within specified tolerances.

Quick check

1. Tap () to zero set the value.

2. Place a shim under the magnet base to lift the M-unit 1 mm (100 mils). The M-unit's reading shall correspond to
the movement within 1 % (1 mil + 1 digit) (0.01 mm £ 1 digit).

3. Remove the shim from the M-unit.
4. Tap O to zero set value.

5. Make a mark to mark out the position of the detector.

6. Place the shim under the magnet base of the S-unit. The S-unit's reading shall correspond to the movement
within 1 % (1 mil £ 1 digit) (0.01 mm % 1 digit).

A. Make sure that the distance is kept.

B. Parallel lift to a known distance. Shim exactly 1 mm.

NOTE! The shim must be exactly 1 mm. In this example it is only the M-unit that is checked.

Precision check

Fasten one of the measuring units in a machine tool.
2. Tap O to zero set value.

3. Move the unita known distance. Use the movement of a machine tool spindle.
4. The fastened unit's reading shall correspond to the movement within 1 % (1 mil £ 1 digit) (0.01 mm % 1 digit).

Move the unit a known distance.

NOTE! In this example itis only the unit fastened in the machine that is checked.
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EASYTREND

OVERVIEW EASYTREND

Makes it possible to keep track of machine movement over time. You can check for example thermal expansion and
pipe strain issues.

Measuring units that can be used: only XT70.

Workflow EasyTrend

The workflow on the top of the screen will guide you through your work. The current view is marked yellow. The report
is constantly being filled out while the session is carried out. To see the report atits current state tap w’@ in the work-

flow. The measurementis saved automatically through the entire workflow.

When you have finished the measurement, tap s=== and :' to finalize it.

= 4+ D

Prepare view is active in the workflow

Create a template
1. Tap === and [+]

2. Enter a new name or keep the default name. The template is saved in the File manager.

See "Templates for measurements" on page 12.

51



EASYTREND

DM BRACKET

The DM bracket (art. no 12-1130) can be used to measure dynamic movements. The bracket is fastened on the
machine with glue or screws.

Mount the bracket

1. Mounta measurement unitin the bracket.
2. Fasten the unit with the screws on the rods. (Do not use the screws on the measuring units.)
3. Decide where to place the bracket. Place it on the same height as the shaft centre.

4. Use a bolt or glue mounting plate to fasten the bracket.

Glue
5. Remove paint on the machine.
6. Clean the surface.
7. Puton gloves and protective glasses.
8. Apply glue (Loctite HY4070 or similar) on the bracket and place it on the machine.

Fixing time 5 minutes. Full strength after 24 hours.

NOTE! Handle the glue with precaution, read the instruction delivered together with the DM bracket.

Screws to fasten the measurement unit.

Use this to break away the glue mounting plate.
Glue mounting plate.

Fasten on glue OR bolt mounting plate.

moow»

Bolt mounting plate.

F. Remove paintand clean the surface
G. Place the bracket on the same height as the shaft centre.
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EASYTREND

PREPARE

1. Tap the target to connect the measuring units. See "Select measuring units" on page 31.

2. Enterdistances.
3. Tap 5} to go to Measure.

=7 @9 m

-~
r

V2.00 | H-5.81

A-25

B_« C V4.17. H-2.99

CONDITION TEMPERATURE

A. Tap to enter distances.
B. Machine condition.
C. Machine temperature.

Machine condition

« Offline to running. Default setting. The machine is offline when you start the measurement, you start it and stop
measuring when the value has stabilized.

« Running to offline. The machine is running when you start the measurement.

« Not specified.

Machine temperature

You can enter start and stop temperature. The information is optional and shown in the report.

NOTE! This information is only used for documentation and is not used for any calculations.

To change between Celsius or Fahrenheit, See "Units" on page 16
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EASYTREND

MEASURE

1. Tap @) to start a measurement.

2. Tap ‘ to stop.

3. The result shows the difference between the first and last measurement.

Itis not possible to restart the measurement when it has been stopped. If you tap . you will start a new meas-

urement.
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Vertical and horizontal result.

Starts with showing +0.1mm. It will scale when needed.
Time axis is marked with one minute interval.
Start and stop icons.

mO O w>»

See "Filter" on page 8

Change start and stop time

When you have stopped the measurement, itis possible to change the start and stop time.

If you move the start and stop, the result will change. The result shows the difference between the first and last meas-
urement.

Start and stop icons
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EASY TREND REPORT

EASYTREND
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A. Tap == and :'to finalize the measurement. See "Finalize" on page 8

@

Share the report.

C. Save as a Pdfor Excel file. The files are saved in the File manager. The functions Share and Save as Pdf or

Excel file are available after the measurement has been finalized.

For information on how to:
« Change the template
« Add a note
« Add a photo
« Change user information
« Save areport
« Share areportto USB

See " Report Overview" on page 14.
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HORIZONTAL

OVERVIEW HORIZONTAL

This program is used for horizontally mounted machines.

Measuring units that can be used

XT70 XT60 XT50 XT40
Horizontal (EasyTurn or 9-12-3) X X X X
Horizontal (Multi or Sweep) X X X

The live option "Live360" is only available when using XT70.

Measuring methods
EasyTurn™

'{éj The EasyTurn™ function allows you to begin the measurement process from anywhere on the turn. You can
turn the shaft to any three positions with as little as 20° between each position to register the measurement val-
ues. An easier-to-use version of the 9—12-3 method.

9-12-3

()
'@' Measurement points are recorded at fixed points 9, 12 and 3 o’clock. This is the classic three-point method
which can be used in most cases.

Sweep

1
@ Automatic recording of measurement values during continuous sweeping of the shaft. Hundreds of points are
registered. You can start anywhere on the turn. Quality check of measurement is provided.

Multipoint

.@. Multipoint is basically the same as EasyTurn™, butinstead you can record multiple points on the sector
rotated. This will provide an optimized calculation basis. Perfect for e.g. turbine and sliding bearing applic-
ations.

Workflow Horizontal

The workflow on the top of the screen will guide you through your work. The current view is marked yellow. The report
is constantly being filled out while the session is carried out. To see the report atits current state tap w’@ in the work-

flow. The measurement is saved automatically through the entire workflow.

When you have finished the measurement, tap s=== and :' to finalize it.

T I 4

Prepare view is active in the workflow

Create a template
1. Tap === and [+]

2. Enter a new name or keep the default name. The template is saved in the File manager.

See "Templates for measurements" on page 12.
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HORIZONTAL

PREPARE

First you need to set up and rough align the measuring units:
« See "Setup XT40" on page 34
« See "Setup XT50" on page 37
« See "Setup XT60" on page 39
« See "Setup XT70" on page 41

On the Prepare view, you enter machine and coupling properties. Itis possible to go back to the Prepare view later
and enter/alter information. Tap + to display a property menu for the Coupling or the Machine.

=H 2?2 &+ O D .
" g | (9 f-!

5

The Prepare icon is active in the workflow.

Tap any input field to enter distance.

Thermal compensation has been set.

Machine properties. (name, machine setup, lock feet and show distances for S.)

Coupling properties. (rpm, tolerance, thermal compensation, coupling diameter and coupling type.)
Machine properties. (name, machine setup and lock feet.)

Tap any input field to enter distance.

NOTE! Make sure that the measuring units are charged.

Menu icons

@mmoLUO W >

Tap === to open the menu.

P UNe .
giHl Mirror the machines.

.|k Show Gap. If you want the result based on the gap of the coupling instead of angle, itis necessary to enter the
coupling diameter.

Ey Add a note to the report.
a See "Camera" on page 26.

W Finalize the measurement. See "Finalize" on page 8.
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HORIZONTAL

Enter distances

Tap any distance input field to enter distance. The field is zoomed in and the keyboard is displayed.

A. Distance between S-unit and M-unit. Measure between the rods.

B. Distance between S-unit and centre of coupling.

C. RPM. When you enter RPM, a corresponding tolerance is automatically selected.

D. Distance between first and second foot. To enter distances on the S-machine, tap + and [4»| to display the
fields.

E. Distance between second foot and S-unit.

F. Distance between M-unit and foot one. Itis possible to enter a negative value here.

G. Distance between foot one and foot two.

Required distances

Itis possible to skip all distances and go directly to Measure view. If you change a distance later on, the resultis recal-
culated.

« To calculate an offset and angle result, you need to enter at least the distances between S and M.
« Feetvalues can only be calculated if you have entered the distance between the feet.
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HORIZONTAL

Machine setup
On the machine, tap + and .ﬁ to open the Machine set-up view.

Number of feet

A. Tap arrows change the machine image.
B. Tap to change the number of feet. The possible number of feet varies depending on machine.

Name the machine
Use if you want to change the default names on the machines. The name is visible in the report.

1. Tap == on the machine.

2. Tap 6

3. Tap the textinputfield to change the name.

60



HORIZONTAL

Coupling setup
Coupling type
1. On the coupling, tap =fe.
2. Tap '"6-
3. Select coupling type.

Coupling diameter

If you want the result based on the gap of the coupling instead of angle, itis necessary to enter the coupling diameter.
The coupling diameter is visible in the report.

1. On the coupling, tap f=.
2. Tap@.
3. Enter the diameter.

Gap
To show the result as gap, tap s and -|R.

RPM Horizontal

The rotation speed of the shafts will decide the demands on the alignment. When you select a rpm value, a matching
tolerance is set automatically.

The higher the rpm of a machinery is, the tighter the tolerance must be.

1. Tap the RPM field to enter a value. Or tap + and /'/\ on the coupling.

2. Enter RPM. A tolerance is automatically set to match the RPM you entered.

See "Tolerance" on the next page
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HORIZONTAL

Tolerance

The rotation speed of the shafts will decide the demands on the alignment. When you select a rpm value, a matching
tolerance is set automatically.

The higher the rpm of a machinery is, the tighter the tolerance must be.

1. On the coupling, tap +

2. Tap " to display the tolerance menu.
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i i‘:' ADD TOLERANCE

Turn tolerance on/off.
Current RPM.
Selected tolerance.
Tolerance levels.

mO O w>»

Add custom tolerance.

Easy-Laser

This tolerance is default. When you set an RPM value, the Easy-Laser tolerance is activated. The tolerance level
"good" is used for re-alignments on non-critical machinery. New installations and critical machines should always be
aligned within the tolerance level "excellent".

There are two tolerance levels:

A Indicates not within tolerance. Red background.

w Good. Yellow background.
* % Excellent. Green background.

ANSI standard
The ANSI/ASA S2.75-2017 standard is available. This standard has three tolerance levels:

A Indicates not within tolerance. Red background.

* Minimal. Orange background.
* % Standard. Yellow background.
W, Precision. Green background.

Custom tolerance

Many machines must be aligned very accurately even if they have a lower rpm. You can add your own user defined tol-
erance.
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HORIZONTAL

1. Tap-jit.
2. Enter offset and angle values.
3. Tap li'l' to add the custom tolerance.

There are two tolerance levels for custom tolerances.

Spacer shaft tolerance

If you have selected spacer shaft, no offset tolerance is used. Both angles (A and B) are compared and have to be
within tolerance.

Locked feet

This function is useful in cases when a foot is difficult or impossible to adjust. The Lock feet function allows you to
select which feet that are locked and which that are adjustable. This way you can also choose which machine is to be
used as stationary and which as movable. To display feet values on a machine with locked feet, you need to enter the
distances.

1. Tap <= on the S-machine and enter the distances.
2. Tap + on a machine.
3. Tap ﬁ,. to display the Lock feet view.

4. Tap in any two fields to lock the corresponding foot. If you want to move a lock, simply tap it to unlock and then
tap in another field.

5. Tap ( to go back to Prepare view.

{ BACK 2
TAP A LOCKED FOOT TO UNLOCK IT
—
-5
.-

‘-fb

A. Tap < to go back to Prepare view.

B. Tap if you want to unlock and move the lock.

C. Thefield is disabled. If you want to lock this foot, you need to unlock and move another lock. It is only possible to
have two locked feet.
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Locked feet in Result view

=" 7 o+ BRI D o

AS LEFT

ol ilHE oo

ik wd  mm100 mm

Both the S- and M-machine are visible when you have locked feet.
This foot has been locked.
Toggle between showing horizontal or vertical result.

OO0 w>»

Tap to display the Lock feet view.

To display feet values on a machine with locked feet, you need to enter the distances.
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Thermal compensation

During normal operation, machinery is influenced of different factors and forces. The most common of these changes
is the change in the temperature of the machine. This will cause the height of the shaft to increase. This is called
thermal growth. To compensate for thermal growth, you enter values for cold condition compensation. It can be neces-
sary to place the offline (cold) machine a bit lower to allow thermal growth.

To compensate for thermal growth, offset and angle values are used. The offset and angle values are based on a cal-
culation point:

« For shortflex, the calculation pointis in the centre of the coupling.
« For spacer shaft, the calculation pointis on the left side of the spacer.

Itis not possible to have both coupling and feet compensation on the same machine.

Set compensation on the coupling

1. Tap + on the coupling.
2. Tap Q to open the Thermal Compensation view.

3. Entervalues for Vertical and/or Horizontal compensation. When you enter compensation values, the machine
turns blue.

4. Tap ( to return to Prepare view.

The compensation values are visible in the report.

— RUNNING

SERERRRE A "= | B Q
-\ . 7Y
-|F -IF -1 mm/100 mm

VERTICAL ANGLE
me/100 mm mmy/100 mm COMPENSATION

i Hi -1
74849

= =

. i 4 5 6
~

1 D |

== Offset 0 +

E Calculation -
Point

T@V/Hd )

VERTICAL  HORIZONTAL

Offset and angle values for the left machine.
Offset and angle values for the right machine.
Spacer shaft.

Calculation pointis on the left side of the spacer.

Turn Thermal compensation on/off. If you turn it off, the values are saved but will not be used.
In Machine train, this will affect all couplings in the train.

moow»

m

Show V (vertical) or H (horizontal) view.

NOTE! Itis not possible to have both coupling and feet compensation on the same machine.
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Set compensation on feet

Values are entered on the first and last foot on the machine. If the machine has more than two feet, calculated values
on these are presented in the report.

. Enter distances.
2. Tap == on the machine.

3. Tap Q to open the Thermal Compensation view.

4. Enter values for Vertical and/or Horizontal compensation. When you enter compensation values, the machine
turns blue.

5. Tap ( to return to Prepare view.

—— RUNNING
< PREPARE e+t 7 = == OFFLINE Q

mem

VERTICAL FOOT a
COMPENSATION

7A849

4
142
0

+ W O

) D J=
et L

A. Feetvalue for the first foot.

B. Feetvalue for the last foot.

C. Turn Thermal compensation on/off. If you turn it off, the values are saved but will not be used.
In Machine train, this will affect all couplings in the train.

D. Show V (vertical) or H (horizontal) view.

NOTE! Itis not possible to have both coupling and feet compensation on the same machine.
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Example without compensation

A. Offline, no compensation set. The machines are aligned.

B. Running, the machine "grows" 5 mm, and is no longer aligned.

Example with compensation

In this example we assume a thermal growth of +5 mm in HOT condition. Therefore we compensate with -5 mm in off-
line condition.

C. Offline, a -5 mm compensation has been set.

D. Running, the machine grows and will be perfectly aligned!
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MEASURE USING EASYTURN™

Measuring units that can be used: XT40, XT50, XT60 and XT70

With EasyTurn™ it is possible to measure with as little as 40° spread between the measurement points. However, for
an even more accurate result, try to spread the points as much as possible.

Preparations
Before you start measuring, make sure you have done the preparations you need.
« Mountthe measuring units.
« To calculate results, you need to enter at least the distance between the measuring units.
« Connect measurement units.
« Ifneeded, perform a rough alignment.
« Ifneeded, measure Softfoot. Go to Softfoot.
Measure
Itis possible to switch measuring method before you have registered a value.
1. Tap '@ on the tab to select the method EasyTurn.
Adjust laser to the centre of the targets. If needed, adjust the units on the rods, then use laser adjustments knobs.

3. Tap . to register the first position. A red marking is displayed.

4. Turn the shafts atleast 20°.
Tap . to register the second position.

Turn the shafts at least 20°.
Tap . to register the third position.

8. Tap -|‘ to go to the Result view, or tap ¢£|. to measure again.

The registered values are saved when you leave the Measure view. If you return to the Measure view, itis possible to
do a new measurement.

=H 2 » F DD -

% TAP @ A REGISTER VALUE
S Pump sas P . . V Y] H
'{ = s

T e
i NEW MEASUREMENT |
j S —— =)
E G
— —_—
® | & & & y .
EASYTURN | 2123 SWEEP MULTIPOINT SOFTFOOT

A. The Measure icon is active in the workflow.

B. Edge warning. When the laser beam is close to the edge, the edge is “litup” as a warning. Itis still possible to
register values when the edge warning is active.

C. Tap to display detector information.

D. Red = turn shafts outside the red marking.
Green = turn shafts to green area.
Blue = registered position.
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E. Delete registered value.

F. Measurementtable. If you have selected spacer shaft, see information below.

G. Thisicon is gray when it not possible to register a value.

Measure using EasyTurn™.
Measure using 9-12-3.

Measure using Multipoint.
Measure using Continuous sweep.

Set Filter value.

LZ@Q% 66+

Measure Softfoot.

Spacer shaft in measurement table

A
N\~ v | H/

#[NaM Mg | AW Mg

2 | 008 -n.ozl 038 -0.18

P o |

—a .02 0.01 013 0.07
4 &
wil

= " Y Y ‘._ S —
v #ig NEW MEASUREMENT

e 4

A. Vertical values for angle A and B
B. Horizontal values for angle A and B

Zero inclinometer

HORIZONTAL

Make a new measurement. This makes it possible to check the repeatability of the measurement.

If the machine is mounted on an inclined base plane, you can manually set the inclinometer to a new 12 o'clock pos-

ition. The following measurements will then use the new inclinometer settings.

1. Choose the measuring method you want to use.

2. Turn the measuring units so that the rods are perpendicular to the base plane.

3. TapEand A_

4. Confirm the desired position for the measuring units by tapping 0 The inclinometer will now be set to zero.

Your inclinometer adjustment will be applied during the whole measurement session, but will be restored when you

start a new measurement from the start menu.

69



HORIZONTAL

MEASURE USING 9-12-3

Measuring units that can be used: XT40, XT50, XT60 and XT70.

The measuring positions are registered at positions 9, 12, 3 o’clock. The inclinometers are not used.

Preparations

Before you start measuring, make sure you have done the preparations you need.

« Mountthe measuring units.

« To calculate results, you need to enter at least the distance between the measuring units.

« Ifneeded, perform a rough alignment.

« Ifneeded, measure Softfoot, go to Softfoot.

Measure

Itis possible to switch measuring method before you have registered a value.

1. Tap .é. on the tab to select the method 9-12-3.

2. Adjustlaser to the centre of the targets. If needed, adjust the units on the rods, then use laser adjustments knobs.

3. Turn shafts to 9 o’clock.
4. Tap ‘ to register the first position.

5. Turn shafts to 12 o’clock.
6. Tap . to register the second position.

7. Turn shafts to 3 o’clock.
8. Tap ‘to register the third position.

9. Tap -L‘ to go to the Result view, or tap #El' to measure again.

The registered values are saved when you leave the Measure view. If you return to the Measure view, itis possible to

do a new measurement.

Pk DD -

TURN TO 12 A \WND TAP @ TO REGISTER VALUE

v ‘ H
# - g 4k -5
e
Points: 1

0,68

. ———
g NEW MEASUREMENT
. e g
\N li
E F

— [ —

'@‘-5‘-&%0&"

EASYTURN 042858 SWEEP MULTI POINT SOFTFOOT

A. The Measure icon is active in the workflow.
B. Tap to display detector information.

C. Edge warning. When the laser beam is close to the edge, the edge is “litup” as a warning. It is still possible to

register values when the edge warning is active.

D. Yellow = registered position.
Green = turn shafts to green area.
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E. Delete registered value.
F. Tap to register value.

Measure using EasyTurn™.
Measure using 9-12-3.

Measure using Multipoint.
Measure using Continuous sweep.

Set Filter value.

LEZDH5¢ O+

Measure Softfoot.

Spacer shaft in measurement table

e _—

3 = y it #4 NEW MEASUREMENT
I* vaoot - w

fw—;o i

§:12-3

A. Vertical values for angle Aand B
B. Horizontal values for angle A and B

HORIZONTAL

Make a new measurement. This makes it possible to check the repeatability of the measurement.
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MEASURE USING MULTIPOINT

Measuring units that can be used: XT50, XT60 and XT70

Preparations

Before you start measuring, make sure you have done the preparations you need.

Mount the measuring units. "Multipoint" is available when you use XT60 measuring units.
To calculate results, you need to enter at least the distance between the measuring units.
Connect measurement units.

If needed, perform a rough alignment.

If needed, measure Softfoot. Go to Softfoot.

Measure

Itis possible to switch measuring method before you have registered a value.

For a more accurate result, try to spread the points as much as possible. The colours indicates where the optimum pos-

itions to measure are. Green is best place to measure. Always turn the shaftin the same direction for a more accurate
result.

1.

2.
3.

4.

5.

Tap .@. on the tab to select the method Multipoint.

Adjust laser to the centre of the targets. If needed, adjust the units on the rods, then use laser adjustments knobs.
Tap ‘ to register the first position. The first position is automatically set to zero.

Tap ‘ to register as many positions as you wish. After three points a result is available.

Tap -L‘ to go to the Result view, or tap #ﬁ|. to measure again.

The registered values are saved when you leave the Measure view. If you return to the Measure view, itis possible to
do a new measurement.

mO O w >
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EASYTURN 8123 SWEEP |MULTIPOINT Softfoot

Tap to display detector information.
Registered measurement point.
Measurement direction.

Quality assessment.

Tap m to show detailed information. See "Result details" on page 81.

Delete registered value.
Tap to register values.
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HORIZONTAL

Make a new measurement. This makes it possible to check the repeatability of the measurement.
Measure using EasyTurn™.

Measure using 9-12-3.

Measure using Multipoint.

Measure using Continuous sweep.

Set Filter value.

Measure Softfoot.

Spacer shaft in measurement table

=H 2?2 = F <« DD am
e A B

A\ Vv A/
# | \aM
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A. Vertical values for angle A and B

B.

Horizontal values for angle A and B

Edge warning

When the laser beam is close to the edge, the edge is “litup” as a warning. Itis still possible to register values when
the edge warning is active.

Zero inclinometer

If the machine is mounted on an inclined base plane, you can manually set the inclinometer to a new 12 o'clock pos-
ition. The following measurements will then use the new inclinometer settings.

1.
2.
3.

4.

Choose the measuring method you want to use.
Turn the measuring units so that the rods are perpendicular to the base plane.

TapEand A_

Confirm the desired position for the measuring units by tapping 0 The inclinometer will now be set to zero.

Your inclinometer adjustment will be applied during the whole measurement session, but will be restored when you
start a new measurement from the start menu.
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MEASURE USING CONTINUOUS SWEEP

Measuring units that can be used: XT50, XT60 and XT70

Automatic recording of measurement values during continuous sweeping of the shaft.

There is no limit on the number of points.

Preparations

Before you start measuring, make sure you have done the preparations you need.

Mount the measuring units. "Continuous sweep" is available when you use XT60 measuring units.

To calculate results, you need to enter at least the distance between the measuring units, see "Enter distances"
on page 59.

Connect measurement units.
If needed, perform a rough alignment.

If needed, measure Softfoot. Go to Softfoot.

Measure

Itis possible to switch measuring method before you have registered a value. Filter is not available when you meas-
ure with Sweep.

1.

2.
3.

4.
5.

6.

Tap @ on the tab to select the method Continuous sweep.

Adjust laser to the centre of the targets. If needed, adjust the units on the rods, then use laser adjustments knobs.
Tap ‘ to start the measurement.

Turn the shafts. Turn the shafts as much as possible for a more accurate result.
Tap ‘ to stop the measurement.

Tap -L‘ to go to the Result view, or tap #ﬁ|. to measure again.

The registered values are saved when you leave the Measure view. If you return to the Measure view, itis possible to
do a new measurement.
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Tap to display detector information.

Yellow area is where points have been registered.

Measurement direction. If you change direction during the measurement, the arrow turns red.
Quality assessment.

Tap I/\_/\ to show detailed information. See "Result details" on page 81.

Tap to start and stop the measurement.
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Make a new measurement. This makes it possible to check the repeatability of the measurement.
Measure using EasyTurn™.

Measure using 9-12-3.

Measure using Multipoint.

Measure using Continuous sweep.

L% e+

Measure Softfoot.

Spacer shaft in measurement table
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A. Vertical values for angle A and B
B. Horizontal values for angle Aand B

Edge warning

When the laser beam is close to the edge, the edge is “litup” as a warning. Itis still possible to register values when
the edge warning is active.

Zero inclinometer

If the machine is mounted on an inclined base plane, you can manually set the inclinometer to a new 12 o'clock pos-
ition. The following measurements will then use the new inclinometer settings.

1. Choose the measuring method you want to use.
2. Turn the measuring units so that the rods are perpendicular to the base plane.

3. TapEand A_

4. Confirm the desired position for the measuring units by tapping Q The inclinometer will now be set to zero.

Your inclinometer adjustment will be applied during the whole measurement session, but will be restored when you
start a new measurement from the start menu.
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SOFTFOOT

Perform a softfoot check to ensure that the machine is resting evenly on all its feet. A softfoot can be angular and/or par-
allel. Softfoot can be caused by:

« Twisted machinery foundations.

« Twisted or damaged machinery feet.

« Improper amount of shims under machine feet.

« Dirtor other unwanted materials under machine feet.

Measure
Softfoot can be checked on all machines on which you have entered distances.

1. Enter distances between the measuring units and the feet pairs. This is done on the Prepare view.
2. On the Measure view, tap 23 on the tab.

3. Place the detectors at 12 o'clock and rough align if needed.

4. Tap T|— in the workflow.

5. Tap any of the feet value boxes.

6. Loosen bolt and wait for movement. Check the graph to see when the value has stabilized.
7. Tighten the bolt and wait for the value to stabilize again.

8. Tap .to register value.

9. Tap another foot to measure. Tap J\/ to show the Softfoot result.

10. Tap .fD to return to the Measure view.

E "D ? Lnd 7|_ X mm
= 0.38 @,— B
ol | - Ao 7Tl A Loosen bolt and wait for movement.
e ‘5, {- B. Movement has stabilized. Tighten
i os - the bolt.
ék a -E!; °| C. Tap ifyou wantto clear all softfoot
- values.
e s || D Filter.
] (o g "o . -
Sy
T VM4 A =

Filter

If you have a low filter, the detector filter is increased to filter 4 when you measure Softfoot. If you increase the filter set-
ting while measuring Softfoot, the new filter will be default next time you start Softfoot.
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RESULT

On the Result view, the offset, angle and feet values are clearly displayed. Both horizontal and vertical directions are
shown. You can go back and forth between the views Measure, Result and Adjust.

Tap Q if you want to adjust the machine. After you have adjusted, it is possible to go back to the Result view.

=@7 o+ ®O 6 C
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TABLE |

A. Vertical offset and angle values. For spacer shaft: See "Spacer shaft result” on the next page.
B. Horizontal offset and angle values.

C. Thermal compensation has been set.

D. Tolerance indicators.

E. Vertical feet values. If you have locked a foot, this is visualized with a lock ﬁ

F. Show Table or Machine view. See "Result table" on page 80.

G. Show "As found" or "As left" values.
H. Horizontal feet values.
I. Lock feet. See "Locked feet" on page 63.

NOTE! When you have locked feet, both machines are displayed and you have to toggle between V and H val-

ues.

How to read the values

When reading the values, face the stationary machine (S) from the movable machine (M). Then 9 o’clock is to the left,
as in the measuring programs.
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As found or As left

On the tabs, itis possible to toggle between showing As found or As left values.

5'.@ As found is the latest measurement you made before making an adjustment.

L- As leftis the latest adjusted result. Available if you have gone to the Adjust view (and shown live values) and
returned to Result view.

Show Gap
By default, angular error/100 mm is displayed. To show gap, you need to set the coupling diameter.

To show the result as gap, tap === and -|k.

Offset and angle values

The offset and angle value indicate how well the machine is aligned at the coupling. They appear in both horizontal
and vertical direction. These values are important to get within tolerance.

i

—_—

A. Offset. The centre lines of two axis are not concentric but parallel. This is measured at the coupling centres. In
this example, a negative offset is shown.

B. Angular misalignment. The centre lines of two axis are not parallel. In this example, a positive angle is shown.
C. Offsetand angular misalignment. Misalignment is often a combination of both offset and angular misalignment.

Spacer shaft result

If you have selected spacer shaft, values for angle A and B are displayed. They appear in both horizontal and vertical
direction.
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A. Vertical values for angle A.
B. Vertical values for angle B.
C. Horizontal values.

Angle A and angle B
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Graph view
Tap & & to show the graph.
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A. Coupling number. Colour indicates tolerance. See "Tolerance" on page 62
B. Tap to change result view.
C. Tap to show only vertical or horizontal view.

This coupling has been adjusted.
Thermal compensation.

Indicates not within tolerance.

*>p o

Within tolerance. 1-3 stars depending on which tolerance is used.
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Result table
In the Result view, tap E to display the table view.
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TABLE | MACHINES ASFOUND | ASLEFT | LOGKFEET

A. Selectto use the measurementin the calculations.

B. Quality assessment for the measurement. Available if you have used the method Continuous Sweep or Mul-
tipoint.

C. Open detailed view See "Result details" on the facing page
D. This measurement has been adjusted.
E. Toggle between showing As found or As left values.

If you want delete a measurement, tap g and W

Use

By default, all measurements are included in the calculations. If you deselect measurements, the values for Average
and Peak to Peak are updated. The excluded measurements are notincluded in the calculations, but still visible. The
report will not be affected if you hide any measurements, in the reportitis always the latest measurements that are
shown.

NOTE! Itis always the latest measurement and adjustment that are shown in the report.

Average
The average offset and angle values. Calculations are based on the measurements marked as "Use".

Peak to peak
The total variation in offsets and angles. Calculations are based on the measurements marked as "Use".
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Result details

When you have measured using Sweep or Multipoint, you can view details regarding the measurement.

Tap m to open the Detailed view. This information is available from the table on the Measurement view, or from the

Result table.
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A. Measurement view
B. Resulttable

Sweep details

Measurement error

Details b 4

Migasirement B Rotation Speed Qualty
' i

Measurement Errar

4 0.02 4« -0.01 4 0.03 - 0.00

This graph shows the error of each measurement compared to the whole measurement. The standard deviation of the

error is the basis for the quality number "Aquired accuracy". Turbulence, distance between the measuring units and

coupling backlash all affect the measurement error.

Shown in mils or mm.
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Rotation speed

Details X

Measurement Error |Rotation Speed| Quality

v H
4 0.03 4« -0.02 4 0014 0.00

This graph shows how fast the measurement units are rotated during the measurement. This is the basis for the quality
number "Speed and eveness".

Quality
The quality assessmentis a sum of the following quality factors:

« Rotation angle. How much of the turn that is measured. For an accurate result, try to have as large rotation angle
as possible.

« Acquired accuracy. Actual accuracy of the measured values from the units. If the acquired accuracy is low, it
may depend on for example air turbulence or bearing clearance.

« Temperature stability. Measured temperature variation in the measuring units. If the stability is low, remeasure
when the temperature has stabilized.

« Speed and evenness. Speed of the rotation.

« Measurement direction. Indicates the consistency in your measurement direction. It is better to move the meas-
urement units in the same direction during the entire measurement. A low value indicates the direction has
changed during measurement, which may hurt the measurement quality.

Multipoint details

Measurement error

Multi Point Details X

Measurement Emor vajues Quality

®Measurement Ermor |

60-140 -120-100 B0 60 -40 -20 O 20 40 60 B0 100 120 14D 160

v H
4 -0.04 4« -0.79 4 0.07 « -0.21

This graph shows the error of each measurement compared to the whole measurement. The error of each meas-
urement pointis how much it deviate from the whole measurement. Shown in offset and angle.
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Multi Point Details

Measurement Error MBIIES: Quality
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All registered values.
Quality
Multi Point Details
Measurement Error Values |Quality
Measrg Quality
Attainable Accuracy
od Accuracy 54%
Tamperature stability
Meaasuramant direction
Cuality assessment
\'} H
4 -0.04 4« -0.79 4% 007 « -0.21

The quality assessmentis a sum of the following quality factors:

HORIZONTAL

Attainable accuracy. The maximum accuracy that can be attained. Many measurement points that also have a

good spread, will statistically ensure a high accuracy.

Acquired accuracy. Actual accuracy of the measured values from the units. If the acquired accuracy is low, it

may depend on for example air turbulence or bearing clearance.

Temperature stability. Measured temperature variation in the measuring units. If the stability is low, remeasure
when the temperature has stabilized.

Measurement direction. Indicates the consistency in your measurement direction. Itis better to move the meas-
urement units in the same direction during the entire measurement. A low value indicates the direction has

changed during measurement, which may hurt the measurement quality.
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ADJUST

In the Adjust view, live values are displayed. When reading the values, face the stationary machine from the movable
machine. For information how to read the values, See "Result" on page 77. Values within tolerance are green.

1. Shim the machine according to the vertical feet values.

Adjust the machine sideways according to the live horizontal values.
Tighten the feet.

Tap T|— to remeasure or tap % to view the report.
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WIDE Live360

Vertical offset and angle values.

Horizontal offset and angle values.

Tolerance indicators. See "Tolerance" on page 62.

Turn to live.

Add or remove shims.

Select narrow, wide or 360 live sectors.

Adjustment guide is active. See "Adjustment Guide" on page 86.

ITOmmOOw»

Arrow show how to adjust the horizontal values.

Lock feet. See "Locked feet" on page 63.
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Live values with inclinometer
With the programs EasyTurn, Sweep and Multipoint, the inclinometer controls when live values are shown.

Select one of the corresponding live options:
EB Narrow, live values are shown when the units are positioned within (+2°) of the clock positions.

@ Wide, live values are shown when the units are positioned within (+44°) of the clock positions.

Live360, live values are shown in both vertical and horizontal direction. Only available when using XT70.
@ When you select Live360, make sure that you have not moved the measuring units after registering the last
measurement point. If you have, please remeasure to ensure an accurate result.

NOTE! The live option 360 is sensitive for movements/backlash. Ensure that backlash will notinfluence the

measurement.

Live values without inclinometer

With the program 9-12-3 the inclinometer is not used, instead you manually show in which position your measurement
units are.

1. Turn the shafts with detectors to a live position.
2. Tap the corresponding live option, see below.
3. Tap O before you leave the live position.
Live options:
Not live. If you want to change live position, you need to select this first and then the new position.
Live at9 o'clock.
Live at 12 o'clock.
Live at 3 o'clock.

Live at 6 o'clock.

OWODO
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ADJUSTMENT GUIDE

Measuring units that can be used: XT70.

In the Adjustment Guide, only simulated values are displayed. By using this feature you can simulate adjustments on
the machine feet before doing the real adjustment. The values will be saved and set as new adjustment values in the
live adjustment view. The Adjustment Guide is especially useful to investigate the effect on the alignment from adding
shims of known thickness at the machine feet.

1. Tap=—=and «}@.

Tap the foot you want to adjust.

3. Simulate an adjustment. Your simulated adjustment values will be saved and used on the Adjustment screen.
See "Adjust" on page 84

4. Tap ( to return to the previous screen.

( RESULTS+H< ?  ADJUSTMENT GUIDE

TAP TO SELECT FEETPAIR

OES-V- 031
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D/ [EF et H
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Offset and angle values.

Coupling number. Colour indicates tolerance. See "Tolerance" on page 62
Tap to insert simulated values.

Tap to alternate between vertical (V) or horizontal (H) view.

Tap to clear the selected value.

Tap to clear all inserted values.
Increment value. Tap the arrows to change the value of the increment.

Ir®mmULUOw»

Tap to adjust the simulated vertical or horizontal values.
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HORIZONTAL REPORT

The report covers all details from the measurement. The reportis constantly being filled out while the session is car-
ried out. To see the report at its current state, tap w'@ in the workflow.
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-_ SHARE PDF LS TEMPLATES

Tap === and :'to finalize the measurement. See "Finalize" on page 8

Green = within tolerance.
In this example the angle resultis shown as Gap.
The "As found" result is marked with an asterisk (*).

mOOoOw »

Save as a Pdf or Excel file. The files are saved in the File manager. The functions Share and Save as Pdf or
Excel file are available after the measurement has been finalized.

For information on how to:
« Change the template
« Add a note
« Add a photo
« Change userinformation
« Save areport
« Share a reportto USB

See " Report Overview" on page 14.
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MACHINE TRAIN

OVERVIEW MACHINE TRAIN

Measuring two couplings or more

Build your own machine train with theoretically as many machines as you like. You can pick the reference machine
manually, or let the program choose one that will minimize the need for adjustments.

Measuring units that can be used:
XT50, XT60 and XT70
The live option "Live360" is only available when using XT70.

Measuring two couplings

For alignment of machine trains with three machines. You can pick the reference machine manually, or let the program
choose one that will minimize the need for adjustments.

Measuring units that can be used: XT60.

Workflow Machinetrain

The workflow on the top of the screen will guide you through your work. The current view is marked yellow. The report
is constantly being filled out while the session is carried out. To see the report atits current state tap % in the work-

flow. The measurementis saved automatically through the entire workflow.

When you have finished the measurement, tap === and :' to finalize it.

L T B

Prepare view is active in the workflow
Create a template
1. Tap=—=and[+]
2. Enter a new name or keep the default name. The template is saved in the File manager.

See "Templates for measurements" on page 12.
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PREPARE

B

Set up and rough align the measuring units. XT50 and XT60 measuring units can be used.
Make sure that the measuring units are charged.

Set up and rough align the measuring units.

Enter distances.

Enter machine and coupling properties.

Tap T|— to continue to measure view.

Itis possible to go back to the Prepare view later and enter/alter information.

OO0 w >

E.

Tap any field to enter distances. See "Enter distances" on the facing page.
Tap to display Machine setup. See "Machine setup" on page 136.

Tap to display Coupling setup. See "Coupling setup” on page 61.

Tap to add a machine.

Tap to display other part of the train (if the train is longer than three machines).

Add or remove a machine
o Tap ﬂ to add a machine. A generic machine is added at the end of the train.

o Tap + and I-E to remove a machine. Itis only possible to remove the last machine of the train.

See also
See "RPM Horizontal" on page 61

See "Thermal compensation " on page 65

See "Tolerance" on page 62
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Enter distances
Tap any distance input field to enter distance. The field is zoomed in and the keyboard is displayed.

=H 2 & 4+ %« D9
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F

Distance between S-unitand M-unit. Measure between the rods.

Distance between S-unit and centre of coupling.

RPM. When you enter RPM, a corresponding tolerance is automatically selected.

Distance between first and second foot. To enter distances on the S-machine, tap + and [4»| to display the
fields.

E. Distance between second foot and S-unit.

F. Distance between M-unit and foot one. Itis possible to enter a negative value here.

G. Distance between foot one and foot two.

OO0 w>»

Required distances
Itis possible to skip all distances and go directly to Measure view. If you change a distance later on, the resultis recal-
culated.

« To calculate an offset and angle result, you need to enter at least the distances between S and M.
« Feetvalues can only be calculated if you have entered the distance between the feet.
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Machine setup

On the machine, tap .ﬁ'to open the Machine set-up view. Itis possible to change the image and change the number

of feet.

Number of feet

A. Tap arrows change the machine image.
B. Tap to change the number of feet. The possible number of feet varies depending on machine.

Name the machine
Use if you want to change the default names on the machines. The name is visible in the report.

1. Tap <= onthe machine.

2. Tap 6

3. Tap the textinput field to change the name.
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Coupling setup
Coupling type
1. On the coupling, tap =fe.
2. Tap '"6-
3. Select coupling type.

Coupling diameter

If you want the result based on the gap of the coupling instead of angle, itis necessary to enter the coupling diameter.
The coupling diameter is visible in the report.

1. On the coupling, tap f=.
2. Tap@.
3. Enter the diameter.

Gap
To show the result as gap, tap s and -|R.

RPM Machine Train

The rotation speed of the shafts will decide the demands on the alignment. When you select a rpm value, a matching
tolerance is set automatically.

The higher the rpm of a machinery is, the tighter the tolerance must be.

1. Tap the RPM field to enter a value. Or tap + and /'/\ on the coupling.

2. Enter RPM. A tolerance is automatically set to match the RPM you entered.
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Tolerance

The rotation speed of the shafts will decide the demands on the alignment. When you select a rpm value, a matching
tolerance is set automatically.

The higher the rpm of a machinery is, the tighter the tolerance must be.

1. On the coupling, tap +

2. Tap " to display the tolerance menu.

-~ ot
WK_‘ TOLERANCE ON RPM: 1500
EASY-LASER v
™ ANSI/ASA S2.75-2017 A
QFFSET ANGLE
D * D15 013
p—a 0,08 0.07
 S——— : 5
e 004 004
—
ansl N
i i‘:' ADD TOLERANCE

Turn tolerance on/off.
Current RPM.
Selected tolerance.
Tolerance levels.

mO O w>»

Add custom tolerance.

Easy-Laser

This tolerance is default. When you set an RPM value, the Easy-Laser tolerance is activated. The tolerance level
"good" is used for re-alignments on non-critical machinery. New installations and critical machines should always be
aligned within the tolerance level "excellent".

There are two tolerance levels:

A Indicates not within tolerance. Red background.

w Good. Yellow background.
* % Excellent. Green background.

ANSI standard
The ANSI/ASA S2.75-2017 standard is available. This standard has three tolerance levels:

A Indicates not within tolerance. Red background.

* Minimal. Orange background.
* % Standard. Yellow background.
W, Precision. Green background.

Custom tolerance

Many machines must be aligned very accurately even if they have a lower rpm. You can add your own user defined tol-
erance.
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1. Tap-jit.
2. Enter offset and angle values.
3. Tap jjt to add the custom tolerance.

There are two tolerance levels for custom tolerances.

Spacer shaft tolerance

If you have selected spacer shaft, no offset tolerance is used. Both angles (A and B) are compared and have to be
within tolerance.
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Thermal compensation

During normal operation, machinery is influenced of different factors and forces. The most common of these changes
is the change in the temperature of the machine. This will cause the height of the shaft to increase. This is called
thermal growth. To compensate for thermal growth, you enter values for cold condition compensation. It can be neces-
sary to place the offline (cold) machine a bit lower to allow thermal growth.

To compensate for thermal growth, offset and angle values are used. The offset and angle values are based on a cal-
culation point:

« For shortflex, the calculation pointis in the centre of the coupling.
« For spacer shaft, the calculation pointis on the left side of the spacer.

Itis not possible to have both coupling and feet compensation on the same machine.

Set compensation on the coupling

1. Tap <= on the coupling.
2. Tap Q to open the Thermal Compensation view.

3. Entervalues for Vertical and/or Horizontal compensation. When you enter compensation values, the machine
turns blue.

4. Tap ( to return to Prepare view.

The compensation values are visible in the report.
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i Hi -1
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ot 11213
L D |

= Offset 0 +

E Calculation
Point

T@V/Hd )

VERTICAL  HORIZONTAL

Offset and angle values for the left machine.
Offset and angle values for the right machine.
Spacer shaft.

Calculation pointis on the left side of the spacer.

Turn Thermal compensation on/off. If you turn it off, the values are saved but will not be used.
In Machine train, this will affect all couplings in the train.

moow»

m

Show V (vertical) or H (horizontal) view.

NOTE! Itis not possible to have both coupling and feet compensation on the same machine.
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Set compensation on feet

MACHINE TRAIN

Values are entered on the first and last foot on the machine. If the machine has more than two feet, calculated values

on these are presented in the report.

. Enter distances.
2. Tap == on the machine.

3. Tap Q to open the Thermal Compensation view.

4. Enter values for Vertical and/or Horizontal compensation. When you enter compensation values, the machine

turns blue.
5. Tap ( to return to Prepare view.
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A. Feetvalue for the first foot.
B. Feetvalue for the last foot.

C. Turn Thermal compensation on/off. If you turn it off, the values are saved but will not be used.

In Machine train, this will affect all couplings in the train.

D. Show V (vertical) or H (horizontal) view.

NOTE! Itis not possible to have both coupling and feet compensation on the same machine.
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Example without compensation

A. Offline, no compensation set. The machines are aligned.

B. Running, the machine "grows" 5 mm, and is no longer aligned.

Example with compensation

In this example we assume a thermal growth of +5 mm in HOT condition. Therefore we compensate with -5 mm in off-
line condition.

C. Offline, a -5 mm compensation has been set.

D. Running, the machine grows and will be perfectly aligned!
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MEASURE USING EASYTURN™

With EasyTurn™ itis possible to measure with as little as 40° spread between the measurement points. However, for
an even more accurate result, try to spread the points as much as possible.

Preparations
Before you start measuring, make sure you have done the preparations you need.

« Mountthe measuring units.

« To calculate results, you need to enter at least the distance between the measuring units.
« Connect measurement units.

« Ifneeded, perform a rough alignment.

« Ifneeded, measure Softfoot. Go to Softfoot.

Measure

Itis possible to switch measuring method before you have registered a value.
1. Tap '@ on the tab to select the method EasyTurn.

Adjust laser to the centre of the targets. If needed, adjust the units on the rods, then use laser adjustments knobs.

3. Tap ‘ to register the first position. A red marking is displayed.

4. Turn the shafts at least 20°.
Tap . to register the second position.

Turn the shafts at least 20°.

Tap ' to register the third position.
8. Tap -L‘ to go to the Result view, or tap #El' to measure again.

The registered values are saved when you leave the Measure view. If you return to the Measure view, itis possible to
do a new measurement.

E ﬁ ? il :’- -i‘ é % mm
A TAP @ TO REGISTER VALUE
- Vv H

| # Bl s el 73
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Points: 2

011 | -058 0.53

T 24 0,09
/A 0.34 038 ‘ 0.09 0.09

- o
—— i NEW MEASUREMENT

(& & & w 2

[EASYTURN, 9-12-3 SWEEP MULTIPOINT SOFTFOOT

A. Tap to display detector information.

B. Red = turn shafts outside the red marking.
Green = turn shafts to green area.
Blue = registered position.

C. Delete registered value.

o

Active coupling is yellow. Tap the arrows to move to other couplings.
E. Measurementtable. If you have selected spacer shaft, see information below.
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Make a new measurement. This makes it possible to check the repeatability of the measurement.
Measure using EasyTurn™.

Measure using 9-12-3.

Measure using Multipoint.

Measure using Continuous sweep.

Set Filter value.

LEZ@ %66+

Measure Softfoot.

Spacer shaft in measurement table

=A? = %« o B
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T e ——_
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l 2 | 008 -o_ozi 038 -0.18
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1| ooz 001 | 043 0.07
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. ;.- —
v i NEW MEASUREMENT

e 4

A. Vertical values for angle Aand B
B. Horizontal values for angle Aand B

Edge warning

When the laser beam is close to the edge, the edge is “litup” as a warning. Itis still possible to register values when
the edge warning is active.

Zero inclinometer

If the machine is mounted on an inclined base plane, you can manually set the inclinometer to a new 12 o'clock pos-
ition. The following measurements will then use the new inclinometer settings.

1. Choose the measuring method you want to use.
2. Turn the measuring units so that the rods are perpendicular to the base plane.

3. TapEand A_

4. Confirm the desired position for the measuring units by tapping O The inclinometer will now be set to zero.

Your inclinometer adjustment will be applied during the whole measurement session, but will be restored when you
start a new measurement from the start menu.
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MEASURE USING 9-12-3

The measuring positions are registered at positions 9, 12, 3 o’clock. The inclinometers are not used.

Preparations
Before you start measuring, make sure you have done the preparations you need.
« Mountthe measuring units.

« To calculate results, you need to enter at least the distance between the measuring units.
« Ifneeded, perform a rough alignment.

« Ifneeded, measure Softfoot, go to Softfoot.
Measure
Itis possible to switch measuring method before you have registered a value.
1. Tap .@. on the tab to select the method 9-12-3.

2. Adjustlaser to the centre of the targets. If needed, adjust the units on the rods, then use laser adjustments knobs.
3. Turn shafts to 9 o’clock.

Tap . to register the first position.

5. Turn shafts to 12 o’clock.

6. Tap ‘ to register the second position.

7. Turn shafts to 3 o’clock.
8. Tap .to register the third position.

9. Tap -|& to go to the Result view, or tap #2'. to measure again.

The registered values are saved when you leave the Measure view. If you return to the Measure view, itis possible to
do a new measurement.

Eﬁ?lﬂf:l—"&é% -
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EASYTURN 82301 SWEEP  MULTIPGINT SOFTFOOT

A. Tap to display detector information.

B. Yellow = registered position.
Green = turn shafts to green area.

C. Delete registered value.
D. Measurementtable.

E. Active coupling is yellow. Tap arrows to move to other couplings.

#|- Make a new measurement. This makes it possible to check the repeatability of the measurement.
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Measure using EasyTurn™.
Measure using 9-12-3.

Measure using Multipoint.
Measure using Continuous sweep.

Set Filter value.

bZ@866

Measure Softfoot.

Spacer shaft in measurement table

Sh? - # xS,

T — =
g NEW MEASUREMENT |
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8123

A. Vertical values for angle A and B
B. Horizontal values for angle A and B

Edge warning

When the laser beam is close to the edge, the edge is “litup” as a warning. Itis still possible to register values when
the edge warning is active.
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MEASURE USING MULTIPOINT

Preparations
Before you start measuring, make sure you have done the preparations you need.

« Mount the measuring units. "Multipoint" is available when you use XT60 measuring units.
« To calculate results, you need to enter at least the distance between the measuring units.

« Connect measurement units.
« Ifneeded, perform a rough alignment.

« Ifneeded, measure Softfoot. Go to Softfoot.

Measure
Itis possible to switch measuring method before you have registered a value.

For a more accurate result, try to spread the points as much as possible. The colours indicates where the optimum pos-
itions to measure are. Green is best place to measure. Always turn the shaftin the same direction for a more accurate

result.

1. Tap «@}s on the tab to select the method Multipoint.

2. Adjustlaser to the centre of the targets. If needed, adjust the units on the rods, then use laser adjustments knobs.

3. Tap ‘ to register the first position. The first position is automatically set to zero.
4. Tap . to register as many positions as you wish. After three points a resultis available.
5. Tap -|‘ to go to the Result view, or tap #ﬁ', to measure again.

The registered values are saved when you leave the Measure view. If you return to the Measure view, itis possible to
do a new measurement.
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EASYTURN 8-12-3  SWEEP mﬂ?ﬁlm SOFTFOOT

Tap to display detector information.
Registered measurement point.

Quality assessment.
Tap m to show detailed information. See "Result details" on page 81.

0w >

E. Tap to register values.
#l- Make a new measurement. This makes it possible to check the repeatability of the measurement.

.@ Measure using EasyTurn™.
.@. Measure using 9-12-3.
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8 Measure using Multipoint.

Measure using Continuous sweep.

Set Filter value.

Lzes

Measure Softfoot.

Spacer shaft in measurement table
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A. Vertical values for angle Aand B
B. Horizontal values for angle A and B

Edge warning

When the laser beam is close to the edge, the edge is “litu
the edge warning is active.

Zero inclinometer

If the machine is mounted on an inclined base plane, you can manually set the inclinometer to a new 12 o'clock pos-
clinometer settings.

ition. The following measurements will then use the new in

1. Choose the measuring method you want to use.

Turn the measuring units so that the rods are perpendicular to the base plane.

3. TapEand A_

4. Confirm the desired position for the measuring units by tapping 0 The inclinometer will now be set to zero.

Your inclinometer adjustment will be applied during the whole measurement session, but will be restored when you

start a new measurement from the start menu.
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MEASURE USING CONTINUOUS SWEEP

Automatic recording of measurement values during continuous sweeping of the shaft.

There is no limit on the number of points.

Preparations

Before you start measuring, make sure you have done the preparations you need.

Mount the measuring units. "Continuous sweep" is available when you use XT60 measuring units.

To calculate results, you need to enter at least the distance between the measuring units, see "Enter distances"
on page 59.

Connect measurement units.
If needed, perform a rough alignment.

If needed, measure Softfoot. Go to Softfoot.

Measure

Itis possible to switch measuring method before you have registered a value. Filter is not available when you meas-
ure with Sweep.

1.

2.
3.

4.
5.

6.

Tap @' on the tab to select the method Continuous sweep.

Adjust laser to the centre of the targets. If needed, adjust the units on the rods, then use laser adjustments knobs.
Tap . to start the measurement.

Turn the shafts. Turn the shafts as much as possible for a more accurate result.
Tap . to stop the measurement.

Tap =1 £ to go to the Result view, or tap #ﬁ. to measure again.

The registered values are saved when you leave the Measure view. If you return to the Measure view, itis possible to
do a new measurement.
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Tap to display detector information.

Yellow area is where points have been registered.

Measurement direction. If you change direction during the measurement, the arrow turns red.
Quality assessment.

Tap m to show detailed information. See "Result details" on page 81.

Tap to start and stop the measurement.
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Measure using EasyTurn™.
Measure using 9-12-3.
Measure using Multipoint.

Measure using Continuous sweep.

L% e+

Measure Softfoot.

Spacer shaft in measurement table

Make a new measurement. This makes it possible to check the repeatability of the measurement.
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A. Vertical values for angle A and B
B. Horizontal values for angle Aand B

Edge warning

When the laser beam is close to the edge, the edge is “litu
the edge warning is active.

Zero inclinometer

If the machine is mounted on an inclined base plane, you can manually set the inclinometer to a new 12 o'clock pos-

ition. The following measurements will then use the new inclinometer settings.
1. Choose the measuring method you want to use.
2. Turn the measuring units so that the rods are perpendicular to the base plane.
3. Tap—and A_
4.

Your inclinometer adjustment will be applied during the whole measurement session, but will be restored when you

start a new measurement from the start menu.
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Confirm the desired position for the measuring units by tapping 0 The inclinometer will now be set to zero.



MACHINE TRAIN

SOFTFOOT

Perform a softfoot check to ensure that the machine is resting evenly on all its feet. A softfoot can be angular and/or par-
allel. Softfoot can be caused by:

« Twisted machinery foundations.

« Twisted or damaged machinery feet.

« Improper amount of shims under machine feet.

« Dirtor other unwanted materials under machine feet.

Measure
Softfoot can be checked on all machines on which you have entered distances.

1. Enter distances between the measuring units and the feet pairs. This is done on the Prepare view.
2. Onthe Measure view, tap g3 on the tab.

3. Place the detectors at 12 o'clock and rough align if needed.

4. Tap T|— in the workflow.

5. Tap any of the feet value boxes.

6. Loosen bolt and wait for movement. Check the graph to see when the value has stabilized.
7. Tighten the bolt and wait for the value to stabilize again.

8. Tap (@) to register value.

9. Tap another foot to measure. Tap ak/ to show the Softfoot result.

10. Tap _|‘D to return to the Measure view.
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r a e : C. Tap if you want to clear all softfoot
E values.
M Loosen and then tighten bolt. Wialt untl D. Filter.

mevement has slopped. Tap OK to finish

ﬁ e 29 b RO -
— [T—Cﬂ J 0]
wnaA @

Filter

If you have a low filter, the detector filter is increased to filter 4 when you measure Softfoot. If you increase the filter set-
ting while measuring Softfoot, the new filter will be default next time you start Softfoot.
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MACHINE TRAIN

RESULT

On the Result view, the offset, angle and feet values are clearly displayed. You can toggle between showing hori-
zontal or vertical values. You can go back and forth between the views Measure, Result and Adjust.

Tap Q if you want to adjust the machine. After you have adjusted, it is possible to go back to the Result view. There

are four different result views:

|'- Machine view.

A& Graph view. See "Graph view" on page 111
E“. Train table. See "Train table" on page 112

Eﬁ. Coupling table. See "Coupling table" on page 113

Machine view
Tap Il- to view the machine view.

AS FOUND
COUPLING - COUPLING
of?_-h-l - -0.04 M o0 [ H -0.03
100 mm i *i 100 men
@@ 1 A___ o) (ol o]
[ 4[ . B — 2 L;——-—a
3 - | -
— - -
L*—
i ——|
=, § 1 G
t+ 000 & 0.06 J 021 & 024 + 0108
( C D E_J F
' v
mc»wes AS FOUND. kSLEFT mcmsev

Offset and angle values.

Reference line.

Tap to change result view.

Show "As found" or "As left" values.
Show the vertical or horizontal result.
Lock feet.

@ mm0OOoOw >

Feet values. If you have locked a foot, this is visualized with a lock Q

Coupling number.

This coupling has been adjusted.

Uncertain coupling. When you adjust one coupling, it might affect the next coupling in the machine train.
This coupling needs to be remeasured.

Thermal compensation.

Indicates not within tolerance.

ool

Within tolerance. 1-3 stars depending on which tolerance is used.
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MACHINE TRAIN

How to read the values

When reading the values, face the stationary machine (S) from the movable machine (M). Then 9 o’clock is to the left,
as in the measuring programs.

As found or As left

On the tabs, itis possible to toggle between showing As found or As left values.

5.@ As found is the latest measurement you made before making an adjustment.
L« As leftis the latest adjusted result. Available if you have gone to the Adjust view (and shown live values) and
returned to Result view.
Show Gap
By default, angular error/100 mm is displayed. To show gap, you need to set the coupling diameter.

To show the result as gap, tap == and -|&.

Offset and angle values

The offset and angle value indicate how well the machine is aligned at the coupling. They appear in both horizontal
and vertical direction. These values are important to get within tolerance.

N

A. Offset. The centre lines of two axis are not concentric but parallel. This is measured at the coupling centres. In
this example, a negative offset is shown.

w

Angular misalignment. The centre lines of two axis are not parallel. In this example, a positive angle is shown.
C. Offsetand angular misalignment. Misalignment is often a combination of both offset and angular misalignment.

109



MACHINE TRAIN

Spacer shaft result

If you have selected spacer shaft, values for angle A and B are displayed. They appear in both horizontal and vertical
direction.
= ﬁ ? H + R > D

AS LEFT
V{ -0.12] 0.06 ¥ H- -0.05
mm/100 mm I mmﬂmomm
ml—__—_ =1
—— —E
A. Vertical values for angle A.

B. Vertical values for angle B.
C. Horizontal values.

mm

Angle A and angle B
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Graph view
Tap & & to show the graph.

=H 2?2 e 4 RO D .

NO MEASUREMENT HAS BEEN MADE

£ COUPLING 1 COUPLING 2
oozl H +¢ 0.08 TR R T 2
mm *h * mmA00 mm  mm meni100 mm
2
0.21 a : = - &
A g 3
ol = =
1
=0.24 a
mim:
+ 006 t-0.09 t-002 ¢ 005
AF1 AF2 BF1 BF2 CF1 CcF2
e -
= T Q. | . v v /I-T VH 8y
GRAPH ASFWDD AS LEFT LOCK FEET

A. Coupling number. Colour indicates tolerance. See "Tolerance" on page 94

B. Tap to change result view.
C. Tap to show vertical, horizontal or both.

Coupling number.

This coupling has been adjusted.

This coupling needs to be remeasured.

Thermal compensation.

Indicates not within tolerance.

PP oD

Within tolerance. 1-3 stars depending on which tolerance is used.

Check that all couplings are measured and that all distances are entered.

MACHINE TRAIN

Uncertain coupling. When you adjust one coupling, it might affect the next coupling in the machine train.
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MACHINE TRAIN

Train table
Tap E“_ to show the train table.

=H 27 o+ B -

ENTER DISTANCES TO SHOW OFFSET AND ANGLE

| AJ Vv H
\- 4 006 K o C 17

a0 & 245 £ A 05

B . M 263 A A -3.59
1~e H¢ 216 g\ wW¢ 367

D
~Nn e

TRAIN AS FOUND

Coupling number. Green = within tolerance, red = not within tolerance
Selected coupling.

Spacer shaft.

Tap to change result view.

Coupling number.

This coupling has been adjusted.

Uncertain coupling. When you adjust one coupling, it might affect the next coupling in the machine train.
This coupling needs to be remeasured.

Thermal compensation.

Indicates not within tolerance.

*>P O @M oo

Within tolerance. 1-3 stars depending on which tolerance is used.
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MACHINE TRAIN

Coupling table

Tap Eﬁ_ to view the coupling table. Shows the full result for one coupling at a time.

=AH 7 « 4+ KO D .
o8 AS FOUND
v H
A &
e [ 73 R Hg  auauy

& -0.14 -0.74 -006 -0.36 92% WV

4
3 O 011 062 007 038 -.a{s%. ~
E m 2019-03-12 09:24

B/ Points: 99 & D
—2 0 -0.05 -047 0.00 012 92% WV
1 O -0.02 0.30 0.07 -0.24 -- " E

AVERAGE 014 -0.74 -0.06 -0.36 92% ...\_.
¢ reacee | G| 000 000 0.0
_\ R G

COUPLING  ASFOUND ASLEFT

Current coupling. Full resultis shown for this coupling.
Tap I/\_/\ to open the Detailed view. See "Result details" on page 81.

Tap to change result view.

Quality assessment for the measurement. Available if you have used the method Continuous Sweep or Mul-
tipoint.

OO0 w>

E. Tap to show another coupling.

If you want delete a measurement, tap g and W

Use

By default, all measurements are included in the calculations. If you deselect measurements, the values for Average
and Peak to Peak are updated. The excluded measurements are notincluded in the calculations, but still visible. The
report will not be affected if you hide any measurements, in the reportitis always the latest measurements that are
shown.

NOTE! Itis always the latest measurement and adjustment that are shown in the report.

Average
The average offset and angle values. Calculations are based on the measurements marked as "Use".

Peak to peak
The total variation in offsets and angles. Calculations are based on the measurements marked as "Use".
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MACHINE TRAIN

Locked feet

Locked feet is available in the result view, both from Machine and Graph view.

This function is useful in cases when a foot is difficult or impossible to adjust. The Lock feet function allows you to
select which feet that are locked and which that are adjustable. To display feet values on a machine with locked feet,

you need to enter the distances.

1. Tap &} on the tab in the result view.

2. Tap one or two fields to lock the corresponding feet. If you want to move a lock, simply tap it to unlock and then
tap in another field.

3. Tap g when you are done.

=@ 2?2 w4+ RO D -

TAP A LOCKED FOOT TO UNLOCK IT
#couPLiNGt COUPLING 2

006 4+ 'V I -245| | 263 VIl 2.16
- Y

100 mm & Iy 1100 mer

-2:' - :E\
A g\

™
a8 a Ut -6.19 U -11.10 U 2831 Uk -34.16
AF1 AR2 BF1  BE2 f‘=1B CF2

« A B w B/d

AS FOUND  ASLEFT

A. Tap lock to unlock.
B. Tap to finish.
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ADJUST MACHINE TRAIN

MACHINE TRAIN

In the Adjust view, live values are displayed.

1. Tap Q in the workflow. The two machines where the measuring units are mounted will be zoomed in.

2. Tap Q on the machine that you want to adjust.

Shim the machine according to the vertical feet values.

. Tighten the feet.

3
4. Adjustthe machine sideways according to the live horizontal values.
5
6

. Tap T|— to remeasure or tap % to view the report.

=M ? =+ %D o

g ADJUSTING

ooz 4+ 'V 0.01]] sl HIE o5
* ok a a

mm mm/100 mm  mm mm100 mm

L i B_

. : ‘.I:.. _,. - e !
T 151’ i&

| = D B
BF1  BF?

CF1 CF2

o
$ 010 4 Lc_ éle_ t -0.57 ¢ -1.13 Ff
VMO'A &8 & v H5

NARROW Live360

This machine is being adjusted.
See "Filter" on page 8

mO O w»

Select how to display the live values.
F. Display vertical or horizontal view.

Adjust another coupling

The measuring units are placed on the coupling that was measured last.

Adjustment Guide is active. See "Adjustment Guide" on page 86.

You need to measure or remeasure a coupling before you can adjustit. If you want to adjust another coupling than the

last measured:

1. Move the measuring units to the coupling that you want to adjust.

2. Tap T|— in the workflow to display the Measure view.
3. Usearrows ¢ toshow the correct coupling.

4. Measure the coupling.
5. Tap Q in the workflow and adjust the coupling.
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MACHINE TRAIN

Live values with inclinometer
With the programs EasyTurn, Sweep and Multipoint, the inclinometer controls when live values are shown.

Select one of the corresponding live options:
EB Narrow, live values are shown when the units are positioned within (+2°) of the clock positions.

@ Wide, live values are shown when the units are positioned within (+44°) of the clock positions.

Live360, live values are shown in both vertical and horizontal direction. Only available when using XT70.
@ When you select Live360, make sure that you have not moved the measuring units after registering the last
measurement point. If you have, please remeasure to ensure an accurate result.

NOTE! The live option 360 is sensitive for movements/backlash. Ensure that backlash will not influence the

measurement.

Live values without inclinometer

With the program 9-12-3 the inclinometer is not used, instead you manually show in which position your measurement
units are.

1. Turn the shafts with detectors to a live position.
2. Tap the corresponding live option, see below.
3. Tap O before you leave the live position.
Live options:
Not live. If you want to change live position, you need to select this first and then the new position.
Live at9 o'clock.
Live at 12 o'clock.

Live at 3 o'clock.

OWODO

Live at 6 o'clock.
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MACHINE TRAIN REPORT

MACHINE TRAIN

The report covers all details from the measurement. The reportis constantly being filled out while the session is car-

ried out. To see the report at its current state, tap w'@ in the workflow.

=A7 -0 %00

mm

VERTICAL
4F 008mm * Ak
A4 009mm00mm 4 | ik
[2] Ye 040 mm/100 mm Fek:"1
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45 009mm100mm Ao | 4
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-0.09 mm/100 mm 07—'
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<0.05 mm/100 mm s ke
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OSow »
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o

Tap s and :'to finalize the measurement. See "Finalize" on page 8

Coupling number.
Tolerance indicators.

Save as a Pdf or Excel file. The files are saved in the File manager. The functions Share and Save as Pdf or

Excel file are available after the measurement has been finalized.

This coupling has been adjusted.

Uncertain coupling. When you adjust one coupling, it might affect the next coupling in the machine train. This
coupling needs to be remeasured.

Thermal compensation

For information on how to:

Add a note

Add a photo

Change user information
Save a report

Share a reportto USB

See " Report Overview" on page 14.
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VERTICAL

OVERVIEW VERTICAL

For measurement and alignment of vertically and flange mounted machines.

Measuring units that can be used: XT40, XT50, XT60, XT70.

Workflow Vertical

The workflow on the top of the screen will guide you through your work. The current view is marked yellow. The report
is constantly being filled out while the session is carried out. To see the report at its current state tap % in the work-

flow. The measurement is saved automatically through the entire workflow.

When you have finished the measurement, tap === and :' to finalize it.

e

Prepare view is active in the workflow

Create a template
1. Tap === and [—|—]

2. Enter a new name or keep the default name. The template is saved in the File manager.

See "Templates for measurements" on page 12.
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VERTICAL

PREPARE

First you need to set up and rough align the measuring units:

« See "Setup XT40" on page 34
« See "Setup XT60" on page 39

On the Prepare view, you enter machine and coupling properties. It is possible to go back to the Prepare view later
and enter/alter information. Tap + to display a property menu for the Coupling or Machine.

=H? & 4+ <« D D -

The first bolt. Placed at 9 o’clock.

Tap field to enter distance.

Tap to open coupling properties. (RPM, tolerance and coupling diameter.)
Number of bolts, defaultis set to 6. Four, six, eight and ten are possible values.
Tap to enter the diameter of the bolt circle.

mmOO W >»

Tap to enter machine name.

NOTE! Make sure that the measuring units are charged.
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VERTICAL

Coupling setup

Coupling diameter

If you want the result based on the gap of the coupling instead of angle, itis necessary to enter the coupling diameter.
The coupling diameter is visible in the report.

1. On the coupling, tap f=.
2. Tap @
3. Enterthe diameter.

Gap

To show the result as gap, tap == and -|R.

RPM Vertical

The rotation speed of the shafts will decide the demands on the alignment. When you select a rpm value, a matching
tolerance is set automatically.

The higher the rpm of a machinery is, the tighter the tolerance must be.

1. Tap the RPM field to enter a value. Or tap «f= and /'/\ on the coupling.

2. Enter RPM. A tolerance is automatically set to match the RPM you entered.

See "Tolerance" on the next page
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VERTICAL

Tolerance

The rotation speed of the shafts will decide the demands on the alignment. When you select a rpm value, a matching
tolerance is set automatically.

The higher the rpm of a machinery is, the tighter the tolerance must be.

1. On the coupling, tap +

2. Tap " to display the tolerance menu.

-~ ot
WK_‘ TOLERANCE ON RPM: 1500
EASY-LASER v
™ ANSI/ASA S2.75-2017 A
QFFSET ANGLE
D * D15 013
p—a 0,08 0.07
 S——— : 5
e 004 004
—
ansl N
i i‘:' ADD TOLERANCE

Turn tolerance on/off.
Current RPM.
Selected tolerance.
Tolerance levels.

mO O w>»

Add custom tolerance.

Easy-Laser

This tolerance is default. When you set an RPM value, the Easy-Laser tolerance is activated. The tolerance level
"good" is used for re-alignments on non-critical machinery. New installations and critical machines should always be
aligned within the tolerance level "excellent".

There are two tolerance levels:

A Indicates not within tolerance. Red background.

w Good. Yellow background.
* % Excellent. Green background.

ANSI standard
The ANSI/ASA S2.75-2017 standard is available. This standard has three tolerance levels:

A Indicates not within tolerance. Red background.

* Minimal. Orange background.
* % Standard. Yellow background.
W, Precision. Green background.

Custom tolerance

Many machines must be aligned very accurately even if they have a lower rpm. You can add your own user defined tol-
erance.
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VERTICAL

1. Tap-jit.
2. Enter offset and angle values.
3. Tap jjt to add the custom tolerance.

There are two tolerance levels for custom tolerances.

Name the machine
Use if you want to change the default names on the machines. The name is visible in the report.

1. Tap <= onthe machine.

2. Tap @

3. Tap the textinput field to change the name.
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VERTICAL

MEASURE

The measuring positions are registered at positions 9, 12, 3 o’clock.

Preparations

Before you start measuring, make sure you have done the preparations you need.
« Mountthe measuring units.
« To calculate results, you need to enter the distance between the measuring units.
« Ifneeded, perform a rough alignment.

Measure

1. Position the units at 9 o’clock, at bolt number one. Make sure thatitis possible to also position the units at 12 and
3 o’clock.

2. Tap (@ to register the first position.

3. Turn shafts to 12 o’clock.
4. Tap ‘ to register the second position.

5. Turn shafts to 3 o’clock.
6. Tap .to register the third position.

7. Tap -|A to go to the Result view, or tap #El' to measure again.

The registered values are saved when you leave the Measure view. If you return to the Measure view, itis possible to
do a new measurement.

=R A = F <« DD o
TURN TO 9 O'CLOCK AND REGISTER VALUE B
S Pump 1? o3
I S
| 426 ===
M Wealor 153 2.55 1.58
‘—/—‘ 0.05 038 ).2:
| i NEW MEASUREMENT
YO A
A. The first bolt. Placed at 9 o’clock.
B. The table displays offset and angle values in the directions 12-6 and 9-3 o'clock.
C. Tap to display detector information.
D. Yellow = registered position.

Green = turn shafts to green area.

Edge warning

When the laser beam is close to the edge, the edge is “litup” as a warning. Itis still possible to register values when
the edge warning is active.
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VERTICAL

RESULT

The resultis displayed as sideways offset in the coupling and angular error between shafts. In the directions 12-6 and

9-3. Tap Q if you want to adjust the machine. After you have adjusted, itis possible to go back to the Result view.

_'ﬂ'? o RN D

AS LEFT
0.04 [3
_f‘

mmi 100 mm
3

Values are displayed live in the direction 12-6.
Values are displayed live in the direction 9-3.
Tolerance indicators. See "Tolerance" on page 122.

Show Table or Machine view. See "Result table" on the next page.

mOOw>»

Show "As found" or "As left" values.

As found or As left
On the tabs, itis possible to toggle between showing As found or As left values.

5’.@ As found is the latest measurement you made before making an adjustment.
L- As leftis the latest adjusted result. Available if you have gone to the Adjust view (and shown live values) and
returned to Result view.
Show Gap
By default, angular error/100 mm is displayed. To show gap, you need to set the coupling diameter.

To show the result as gap, tap === and -|f(.
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VERTICAL

Result table
In the Result view, tap E to display the table view.

=H? =+ BRSSP
MRRRIEIIY s ceer ‘"Imlﬂml
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4 O 001 -004 -013 024 - A
‘ 2017-11-28 13:36
Points: 3
3. 0 -0.02 0.01 -0.53 0.99 -- V-
C
A AGE 0.00 0.01 -0.07 0.13 --
PEAK-PEAK 0. 00 0 0.0 E 0.00
l é” W
TAH.E MACHINES AS FOUND | ASLEFT .

Select to use the measurement in the calculations.
Tap to display more information.

This measurement has been adjusted.

O o0 w>»

Toggle between showing machine or table view.
E. Toggle between showing As found or As left values.

If you want delete a measurement, tap g and W

Use

By default, all measurements are included in the calculations. If you deselect measurements, the values for Average
and Peak to Peak are updated. The excluded measurements are notincluded in the calculations, but still visible. The
report will not be affected if you hide any measurements, in the report it is always the latest measurements that are
shown.

NOTE! Itis always the latest measurement and adjustment that are shown in the report.

Average

The average offset and angle values. Calculations are based on the measurements marked as "Use".

Peak to peak

The total variation in offsets and angles. Calculations are based on the measurements marked as "Use".
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VERTICAL

ADJUST

1. Compare the offset and angular error to the tolerance demands.

2. Ifthe angular error need to be adjusted, please shim the machine first, then adjust the offset.
3. Tighten the bolts and remeasure.

=2 & ¢ %09 -
A //
ADJUSTED J

—
0.02 ihé B -
a

*k mm/100 mm

-0.02

C

p— —

T~ \ 3
NOT LIVE Weslh LE‘Q? g uv®m ’WO SHIM VIEW

A. Values are displayed live in the direction 12-6 or 9-3.
B. Thefirstboltis placed at9 o'clock.
C. Live positions.

D. Open the Shim view. See "Shim values" on the next page.

Live positions
1. Turn the shafts with detectors to a live position.
2. Tap the corresponding live option, see below.
3. Tap O before you leave the live position.
Live options:
Not live. If you want to change live position, you need to select this first and then the new position.
Live at9 o'clock.
Live at 12 o'clock.

Live at 3 o'clock.

OWODO

Live at 6 o'clock.
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VERTICAL

Shim values
To view this, you need to enter number of bolts and diameter of bolt circle on the Prepare view.

1. SelectQ to open Shim value view. The values are not live.

2. Read the values. The highest boltis calculated as 0.00. Values below zero indicates that the boltis low and
need shimming.

3. SeIect( to return to the Result view. If you have adjusted the machine, you need to remeasure the coupling.

¢ BaKAT ? 3

A. Firstboltat9 o'clock.
B. The highestboltis calculated as 0.00.

NOTE! If you shim the machine, remeasure from position 9 o’clock to update all measurement values.
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VERTICAL

VERTICAL REPORT

The report covers all details from the measurement. The reportis constantly being filled out while the session is car-
ried out. To see the report at its current state, tap w'@ in the workflow.

Eﬁ?ﬂ-{-*«\)% o

v.uu A

i* -24?' * 25

B

“as found results

|3 DIRECTION

Offsed (mm) i §060 mm)
007 ] ﬁ 013

<:é_—t/_

SHARE PDF XLS  TEMPLATES

Tap s and :'to finalize the measurement. See "Finalize" on page 8

Green = within tolerance.
The "As found" result is marked with an asterisk (*).

OSow »

Save as a Pdf or Excel file. The files are saved in the File manager. The functions Share and Save as Pdf or
Excel file are available after the measurement has been finalized.

For information on how to:
« Change the template
o Add a note
« Add a photo
« Change userinformation
« Save areport
« Share areportto USB

See "Report Overview" on page 14.
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CARDAN

OVERVIEW CARDAN

The Cardan program is used for alignment of cardan-shaft-coupled/centreoffset machines.
Measuring units that can be used: XT70

Measuring methods
EasyTurn™

'@j The EasyTurn™ function allows you to begin the measurement process from anywhere on the turn. You can
turn the shaft to any three positions with as little as 20° between each position to register the measurement val-
ues. An easier-to-use version of the 9—12—-3 method.

9-12-3

@
@ Measurement points are recorded at fixed points 9, 12 and 3 o’clock. This is the classic three-point method
which can be used in most cases.

Multipoint

.é. Multipoint is basically the same as EasyTurn™, butinstead you can record multiple points on the sector

rotated. This will provide an optimized calculation basis. Perfect for e.g. turbine and sliding bearing applic-
ations.

Workflow Cardan

The workflow on the top of the screen will guide you through your work. The current view is marked yellow. The report
is constantly being filled out while the session is carried out. To see the report atits current state tap @ in the work-

flow. The measurementis saved automatically through the entire workflow.

When you have finished the measurement, tap === and :’ to finalize it.

&9

Prepare view is active in the workflow

Create a template
1. Tap s and [—|—]

2. Enter a new name or keep the default name. The template is saved in the File manager.

See "Templates for measurements" on page 12.
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CARDAN

PREPARE

Remove the cardan shaft and mount the measurement units.

ﬁ‘.ﬁ‘b

A. M-uniton the movable (M) machine. This is the adjustable shaft.

B. S-uniton arm bracket.
C. Stationary (S) machine. This is the non adjustable shaft.

Mount the equipment

1. Remove the cardan shaft.

2. Mount the arm bracket on the S machine. You can use the magnet bases or the mount the bracket directly on the
flange.

Mount the S-unit on the arm bracket.

3
4. Mountthe magnetic M bracket on the movable machine.
5. Mountthe M-unit on the bracket.

6

Cone the laser beams. See "Cone the laser beam" on the facing page

Arm bracket for the S-unit
A. Mount the magnet bases. Note! Only use the magnet bases delivered with the system, marked "Cardan Bracket".

B. Use two arm brackets for large offsets. The arm bracket has an offset range of 0 - 800mm.
C. Atleast40mm between the screws.

NOTE! Make sure that the measuring units are charged.
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CARDAN

Cone the laser beam

If needed, perform a "rough coning" using a piece of paper.

Place both brackets at 12 o’clock.

Place a piece of paper between the rods and the target on the M bracket.

Make a mark where the laser beam hits the paper.

Rotate the S-unit 180°. Use the handle.

Make a mark where the laser beam hits the paper.

Adjust the laser beam to the middle between the two marks. Use the screws on the S-unit.
Repeat the procedure with the M-unit.

No ok b~

Cone from StoM

1. Place both units at 12 o’clock.

2.
3.
4.
5.
6.
7.

Move the M-unit upwards to show the target on the bracket, see image below.

Note where the laser beam hit the target on position A.

Rotate the S-unit 180°. Use the handle.

Note where the laser beam hits the target on position B.

Draw a line between the positions and mark the middle point between position A and B.
Adjust the laser beam to the middle point, C. Use the screws on the S-unit.

M-machine. The target is visible on the bracket.

8. Rotate the S-unit 180° again. If the laser beam does not move when you rotate, itis correctly coned.
If it moves more than 3mm, repeat step 3 - 7.

9. Loosen the screws on the bracket and adjust until the laser beam hits the centre of the target on the M-bracket.

|

4

/
/' k. 4
J v

Loosen screws to adjust the S-bracket

Cone fromMto S

-

Place both units at 12 o’clock.

Move the M-unit down on the rods to place itin measuring position.

Move the S-unit upwards to show the target, see image below.

Note where the laser beam hit the target on position A.

Rotate the M-unit 180°. Use the handle.

Note where the laser beam hit the target on position B.

Draw a line between the positions and mark the middle point between position A and B.
Adjust the laser beam to the middle point, C. Use the screws on the M-unit.

© e NGO R DN

Rotate the M-unit 180° again. Use the handle. If the laser beam does not move when you rotate, itis correctly
coned.
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If it moves more than 3mm, repeat step 4 — 8.

10. Adjust the movable machine until the laser beam hits the centre of the target on the S bracket.

Make sure that the laser beams hit the target centres on both brackets.

Li@
B C

S-machine. The target is visible on the bracket.

Adjust laser beams

Now you will adjust the laser beam to the centres of the target on the measuring units.

1.

2.
3.
4

Move both units down on the rods to measuring position.
Place both units at 12 o’clock.
Adjust the laser beam until it hits the centre of the M target (A in image below). Use the screws on the S-unit.

. Adjust the laser beam until it hits the centre of the S target (B in image below). Use the screws on the M-unit.

w >
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Enter distances

On the Prepare view, you enter machine and coupling properties. It is possible to go back to the Prepare view later
and enter/alter information.

Tap any distance input field to enter distance. The field is zoomed in and the keyboard is displayed. Itis possible to
skip all distances and go directly to Measure view. If you change a distance later on, the resultis recalculated.

=N 7?2 B + « D9 =

A. Prepare view is active in the workflow.

B. Distance between S-unitand M-unit. Measure between the rods. Required if you want to calculate an angle res-
ult.

C. Distance between M-unit and foot one. Itis possible to enter a negative value here.
Distance between first and second foot. Required if you want to calculate feet values.
E. Tap <= to display a property menu for the Coupling or Machine.

NOTE! All distances are required if you want to measure Softfoot.

O
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Machine setup
On the machine, tap + and .ﬂ' to open the Machine set-up view.

A. Tap arrows change the machine image.
B. Tap to change the number of feet. The possible number of feet varies depending on machine.
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Tolerance
By default, a tolerance i set. You can add your own tolerance if needed.

1. On the coupling, tap f=.

2. Tap li to display the tolerance menu.

A B
N oo

[ TOLERANCE ON RPM: 1500

X EASY-LASER
[S-M J OFFSET ANGLE

RPM 7 ) -—f - - 0.05
++1B" TOLERANCES '
EavyLmar

@ COUPLING DIAMETER

s |i‘" ADD TOLERANCE

Turn tolerance on/off.
Current RPM.
Selected tolerance.

OO0 w>»

Add custom tolerance.

Easy-Laser

This tolerance is default.
A Indicates not within tolerance. Red background.

* Good. Green background.

Custom tolerance

You can add your own user defined tolerance.
1. Tap-jit.
2. Enter offset and angle values.
3. Tap lil' to add the custom tolerance.

There are two tolerance levels for custom tolerances.

Name the machine
Use if you want to change the default names on the machines. The name is visible in the report.

1. Tap < onthe machine.

2. Tap 0

3. Tap the textinput field to change the name.
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MEASURE USING EASYTURN™

Measuring units that can be used: XT70

With EasyTurn™ it is possible to measure with as little as 40° spread between the measurement points. However, for
an even more accurate result, try to spread the points as much as possible.

Preparations
Before you start measuring, make sure you have done the preparations you need.
« Mountthe measuring units.
« To calculate results, you need to enter at least the distance between the measuring units.
« Connect measurement units.
« Cone the laser beam. See "Cone the laser beam" on page 133.
« Ifneeded, measure Softfoot. See "Softfoot" on page 76.

Measure

Itis possible to switch measuring method before you have registered a value. Make sure to turn the measuring units
equally much. If the angle between them differs more than +2°, you will be prompted to align the units.

1. Tap '@ on the tab to select the method EasyTurn.

2. Adjustlaser to the centre of the targets. If needed, adjust the units on the rods, then use laser adjustments knobs.
3. Tap . to register the first position. A red marking is displayed.

4. Turn both units at least 20° (spread the points as much as possible).

Tap . to register the second position.

6. Turn both units atleast 20°.
7. Tap ‘to register the third position.

8. Tap -|‘ to go to the Result view, or tap #ﬁ. to measure again.

The registered values are saved when you leave the Measure view. If you return to the Measure view, itis possible to
do a new measurement.

=AM 7 « $ «w O 2 -
b
. T_A_P@TO REGISTER VALUE

e NEW MEASUREMENT
V23T H B C

e

F

[S———

(S

@&1»}0#

EASYTURN 0123 MULTI POIN SOFTFOQT

A. Edge warning. When the laser beam is close to the edge, the edge is “litup” as a warning. It is still possible to
register values when the edge warning is active.

B. Tap to display detector information.
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C. Red = turn shafts outside the red marking.
Green = turn shafts to green area.
Blue = registered position.
D. Delete registered value.
E. Measurementtable.
F. Thisicon is grey when it not possible to register a value.
i££|- Make a new measurement. This makes it possible to check the repeatability of the measurement.
.\% Measure using EasyTurn™.

.@- Measure using 9-12-3.

&
M

Zero
If the

ition.
2.
3.
4.

Your

Measure using Multipoint.

Set Filter value.

inclinometer

machine is mounted on an inclined base plane, you can manually set the inclinometer to a new 12 o'clock pos-
The following measurements will then use the new inclinometer settings.

Choose the measuring method you want to use.
Turn the measuring units so that the rods are perpendicular to the base plane.

TapEand A_

Confirm the desired position for the measuring units by tapping Q The inclinometer will now be set to zero.

inclinometer adjustment will be applied during the whole measurement session, but will be restored when you

start a new measurement from the start menu.
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MEASURE USING 9-12-3

Measuring units that can be used: XT70

The measuring positions are registered at positions 9, 12, 3 o’clock. The inclinometers are not used.

Preparations
Before you start measuring, make sure you have done the preparations you need.

« Mountthe measuring units.
« To calculate results, you need to enter at least the distance between the measuring units.
« Cone the laser beam. See "Cone the laser beam" on page 133.

« Ifneeded, measure Softfoot. See "Softfoot" on page 76.
Measure
Itis possible to switch measuring method before you have registered a value.
1. Tap .é. on the tab to select the method 9-12-3.
2. Adjustlaser to the centre of the targets. If needed, adjust the units on the rods, then use laser adjustments knobs.

3. Turn both measuring units to 9 o’clock.
4. Tap ‘ to register the first position.

5. Turn both measuring units to 12 o’clock.
6. Tap . to register the second position.

7. Turn both measuring units to 3 o’clock.
8. Tap .to register the third position.

9. Tap -L‘ to go to the Result view, or tap #El' to measure again.

The registered values are saved when you leave the Measure view. If you return to the Measure view, itis possible to
do a new measurement.

=M 7 = F <« N 2 e

TURN T 12 0'CLOCK AND TAP @ TO REGISTER VALUE

0,39 [
—

e NEW MEASUREMENT
D H—.F_d

‘@‘-Q’wo.n_}

EASYTURN [ 8-123°| MULTI POINT SOFTFOQT

A. Edge warning. When the laser beam is close to the edge, the edge is “litup” as a warning. Itis still possible to
register values when the edge warning is active.

w

Tap to display detector information.

C. Yellow =registered position.
Green = turn shafts to green area.

D. Delete registered value.
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E. Measurementtable.

F. Thisicon is gray when it not possible to register a value.

&

[0

<

O

Make a new measurement. This makes it possible to check the repeatability of the measurement.
Measure using EasyTurn™.

Measure using 9-12-3.

Measure using Multipoint.

Set Filter value.

Measure Softfoot.

CARDAN

141



CARDAN

MEASURE USING MULTIPOINT

Measuring units that can be used: XT70

Preparations
Before you start measuring, make sure you have done the preparations you need.
« Mountthe measuring units.
« To calculate results, you need to enter at least the distance between the measuring units.
« Connect measurement units.
« Cone the laser beam. See "Cone the laser beam" on page 133.

« Ifneeded, measure Softfoot. See "Softfoot" on page 76.

Measure
Itis possible to switch measuring method before you have registered a value.

For a more accurate result, try to spread the points as much as possible. The colours indicates where the optimum pos-
itions to measure are. Green is best place to measure.

1. Tap .@. on the tab to select the method Multipoint.
Adjust laser to the centre of the targets. If needed, adjust the units on the rods, then use laser adjustments knobs.

3. Make sure that both units are placed at the same angle.
Tap . to register the first position. The first position is automatically set to zero.

5. Turn both units to the same angle. If the angle between the units differs too much, itis not possible to register val-
ues.

6. Tap . to register as many positions as you wish. After three points a resultis available.
7. Tap -|A to go to the Result view, or tap #El' to measure again.

The registered values are saved when you leave the Measure view. If you return to the Measure view, itis possible to
do a new measurement.

=A? « & %9 -

__ TAP @ TO REGISTER VALUE

# NEW MEASUREMENT

e ~-%
H—-F_d
® 4 HE yg 2
EASYTURN 9423  MULTIPOINT SOFTFOOT
A. Tap to display detector information.
B. Registered measurement point.
C. Measurementdirection.
D. Quality assessment.
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E. Tap m to show detailed information. See "Result details" on page 81.

F. Tap to register values.

#5|- Make a new measurement. This makes it possible to check the repeatability of the measurement.
&) Measure using EasyTurn™.

{8+ Measure using 9-12-3.

sf¢le Measure using Multipoint.

N‘:— Set Filter value.

a_} Measure Softfoot.

Zero inclinometer

If the machine is mounted on an inclined base plane, you can manually set the inclinometer to a new 12 o'clock pos-
ition. The following measurements will then use the new inclinometer settings.

Choose the measuring method you want to use.
2. Turn the measuring units so that the rods are perpendicular to the base plane.

3. TapEand A_

4. Confirm the desired position for the measuring units by tapping Q The inclinometer will now be set to zero.

Your inclinometer adjustment will be applied during the whole measurement session, but will be restored when you
start a new measurement from the start menu.
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RESULT

On the Result view, the offset, angle and feet values are clearly displayed. Both horizontal and vertical angle are
shown, no offset. You can go back and forth between the views Measure, Result and Adjust.

Tap Q if you want to adjust the machine. After you have adjusted, it is possible to go back to the Result view.

=72 = 4+ 2 2 e
AS LEFT B
4+ H -._/—E) 01
* mm
B C %"
.'iﬁ_' i
— i e -
“="
| F_
A w-os E a -omG
MF1  MF2 = MF1  MF2
: G |
wEﬁ mcﬁl.laz/s_:sgnn As‘:n Mo-\tu_-:cn /

Vertical angle values.
Horizontal angle values.
Tolerance indicators.

Vertical feet values. The locked feet is visualized with a lock Q

Show Table or Machine view. See "Result table" on the facing page.

mm OO m>»

Horizontal feet values.
G. Move feet lock.

Lock feet

When measuring Cardan couplings, one foot is always locked on the movable machine. Itis possible to move the lock.
The Move lock function allows you to select which feet that are locked and which that are adjustable.

As found or As left

On the tabs, itis possible to toggle between showing As found or As left values.

E.@ As found is the latest measurement you made before making an adjustment.

L- As leftis the latest adjusted result. Available if you have gone to the Adjust view (and shown live values) and
returned to Result view.
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Result table
In the Result view, tap E to display the table view.
=H 2?2 = 4+ 1O 2 o
AS LEFT
V' H
# _A = =g - =g QUALITY
7 @ - -0.06 - -0.04 91% v
6 D - -0.40 - 1.28 | D ~
50 = 007 = 014 b A
» § 2019-03-14 07:57
B Points: 5
41 O — 138 — 057 9% Vv
C--\GE = -0.06 -—- -0.04 91%
x4 E )00 F o000
‘E 0w @ Vv
TABLE | MACHINES AS FOUND = ASLEFT

This measurement is used in the calculations.
Open detailed view See "Result details" on page 81
This measurement has been adjusted.

OO0 w>

Quality assessment for the measurement. Available if you have used the method Multipoint.
E. Toggle between showing As found or As left values.

If you want delete a measurement, tap G and W

Use

By default, all measurements are included in the calculations. If you deselect measurements, the values for Average
and Peak to Peak are updated. The excluded measurements are notincluded in the calculations, but still visible. The
report will not be affected if you hide any measurements, in the reportitis always the latest measurements that are
shown.

NOTE! Itis always the latest measurement and adjustment that are shown in the report.

Average

The average angle values. Calculations are based on the measurements marked as "Use".

Peak to peak
The total variation in angles. Calculations are based on the measurements marked as "Use".
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ADJUST CARDAN

Check the machine according to the tolerance and adjust the machine if needed. No offset adjustment is made.

Adjust the machine vertically by shimming according to the vertical feet values.
Adjust the machine sideways according to the live horizontal values.

Tighten the feet.

Tap 7|— to remeasure or tap @ to view the report.

=@/ 2 o+ < O D =

Ao bnh -~

A ADJUSTED E
T . 0.30, -4 'H -0.04
mm/100 mm 'y mm/A00 mm  mm100 mm * memi100 mm

C D

— s |

= G

A —

v 006 @

F
MF1 MF2 —_— MF1 |
1 _\ a H
VHo AR 2 25

Vertical angle values.

Horizontal angle values.

Tolerance indicators.

Turn to live.

Add or remove shims.

Live options, narrow or wide.

Arrow show how to adjust the horizontal values.

TOGmMmmOOwm>

Move feet lock.
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Live values with inclinometer
With the programs EasyTurn and Multipoint, the inclinometer controls when live values are shown.

Select one of the corresponding live options:
GB Narrow, live values are shown when the units are positioned within (+2°) of the clock positions.

@ Wide, live values are shown when the units are positioned within (+44°) of the clock positions.

Live values without inclinometer

With the program 9-12-3 the inclinometer is not used, instead you manually show in which position your measurement
units are.

1. Turn the shafts with detectors to a live position.
2. Tap the corresponding live option, see below.
3. Tap O before you leave the live position.
Live options:
Not live. If you want to change live position, you need to select this first and then the new position.
Live at9 o'clock.
Live at 12 o'clock.

Live at 3 o'clock.

OWODO

Live at 6 o'clock.
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CARDAN REPORT

The report covers all details from the measurement. The report is constantly being filled out while the session is car-
ried out. To see the report at its current state, tap @ in the workflow.

E ﬁ 9 ) -"iT B-.< ¢ % mm
A o ] | = (e 100 mm)
——— HAr o i -0.01 Feel Vikues
W N N S
i C

“as found results.

HORIZONTAL D
?::M — o “m:’%mzﬂs_] Feet Values.
- E ™ = %
< BB

—— SHARE PDF XS  TEMPLATES

Tap == and :’to finalize the measurement. See "Finalize" on page 8

Green = within tolerance.
The "As found" result is marked with an asterisk (*).
Tolerance indicator.

mOoow »

Save as a Pdf or Excel file. The files are saved in the File manager. The functions Share and Save as Pdf or
Excel file are available after the measurement has been finalized.

For information on how to:
« Change the template
o Add a note
« Add a photo
« Change user information
« Save areport
« Share areportto USB

See " Report Overview" on page 14.
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OVERVIEW TWIST

Program to measure flatness/twist of, for example, machine foundation, machine tables, etc.

Measuring units that can be used: XT50, XT60, XT70.

Overview Twist

The workflow on the top of the screen will guide you through your work. The current view is marked yellow. The report
is constantly being filled out while the session is carried out. To see the report at its current state tap % in the work-

flow. The measurement is saved automatically through the entire workflow.

When you have finished the measurement, tap === and :' to finalize it.

I‘ .I _\l,- ? 9,
L ]
Prepare view is active in the workflow

Create a template
1. Tap === and [—|—]

2. Enter a new name or keep the default name. The template is saved in the File manager.

See "Templates for measurements" on page 12.

149



TWIST

PREPARE

If you want to measure a machine foundation made of two beams you can build a temporary reference block at the
centre point (marked with X in the program).

1. Make a rough alignment and enter distances.
2. Tap 7|— to continue to Measure view.

Rough align

1. Place the S-unit close to position A. Make sure that the S and M-unit are on the same height. Especially import-
antwhen you are using a tilt table.

2. Mark where the measurement positions are on your measurement object, to ensure that you place the detector
on the same position each time. Make sure to place the centre point (X) exactly in the middle.

3. Place M-unit on the position diagonal to A. Make sure that the laser beam hits the detector target.
4. Place the M-uniton position X. Make sure that the laser beam hits the detector target.
5. Place the M-unit on measurement position A.
6. Tap 0 to zero set the value.
7. Move the M-unit back to the diagonal position. Adjust the laser beam to zero (£ 0.1 mm).

! (A]

=4 - -
@
@
Position A and position X.
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Enter distances

=H

o 4+ v 2 -

-

i 706

mOOow>»

Tap any field to enter distances.

This distance is only for documentation.
Hide/show distances.

Select 4, 6 or 8 measurement points.
Select table or beams.

TWIST
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MEASURE

1. Tap @) to register values.

2. Tap —\.7 to display the result view.

=M ? > £ v 2 i
‘ TAP @ TO REGISTER VAL A | I
M \A -+ C —
@ m B A= F A

T Ol

F

=

cC @ =Y gl Y

7— D=>F ~

D ®
VoA

A. Table with measurement sections.

B. Active measurement point.

C. Delete latest measurement point.

D. Tap to selectfilter. See "Filter" on page 8
Measurement sections

The number of sections depends on how many measurement points you have selected.

« Four measurement points: only the two diagonals are measured.
« Six or eight measurement points: four sections are measured.

Example with eight measuring points

w ll\) /{—l

4 )

Section Ato D
Section AtoH
SectionEto D
Section Eto H

Ao N~
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RESULT

Tap —\|7 to display the Result view. A table and a graph show the result.

=f"? &+ 99 o

TAR-AMAL UE TO SET REF. POINT

// /./ “E-/Dd b .

Default

Reference point.

Opened reference point.
Point below zero.

Set default reference points.

OO0 w>»

Reference points

Default reference points
By default, a best fitis calculated with all measurement points below zero.

Custom reference points

1. Tap @ in the table to open a reference point.

2. Tap avalue in the table to set it as reference. Maximum two of the reference points can be in line horizontally.

3. Tap gy to return to the default reference points.
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TWIST REPORT

Tap % in the workflow to view the report.

=MN? o+ v O o

Fite narme: Twsn 2018
Detoctor sariat 37277

N Tuist Repont
A suLt
Jr———
A D0imm B Q06mm C g
08 Fa F  azem

DISTANCES
AR soomm
Bc 00 C
a0 400mm 7__.
< @
SHARE POF LS

A. Tap === and :'to finalize the measurement. See "Finalize" on page 8

w

Reference point.
C. Save as a Pdfor Excel file. The files are saved in the File manager. The functions Share and Save as Pdf or
Excel file are available after the measurement has been finalized.
For information on how to:
« Add anote
« Add a photo
« Change user information
« Save areport
« Share areportto USB

See " Report Overview" on page 14.
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OVERVIEW BASIC FLATNESS

Use this program to measure flatness on for example machine foundations.

Equipment that can that can be used: XT70 (M-unit) together with a laser transmitter.

The workflow on the top of the screen will guide you through your work. The current view is marked yellow. The report
is constantly being filled out while the session is carried out. To see the report atits current state tap @ in the work-

flow. The measurementis saved automatically through the entire workflow.

When you have finished the measurement, tap === and :’ to finalize it.

o o+ v D

Prepare view is active in the workflow

Create a template
1. Tap === and [-|-]
2. Enter a new name or keep the default name. The template is saved in the File manager.

See "Templates for measurements" on page 12.
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PREPARE

Enter distances
Two rows of measurement points is possible in Basic Flatness. A row can have 2-8 points.

If you do not enter any distances, itis assumed that the distances are symmetrical and you can still measure. If you
enter one distance, please also enter the rest of the distances. Otherwise the bestfit operations will be disabled.

=H? ©® + v 2 o

A :1/3_
ves AR =
Tap any field to enter distances.
Distance between the two rows.
Tap the arrows to select number of points. Defaultis 8 points. (min: 4, max: 16)

OO0 w>»

Select table or beams.

Settings

Settings only for the program Basic Flatness. The settings are saved and will be default the next time you open the pro-
gram.

1. Tap—and%.

2. Selectwhich buttons to show/hide in the program.

A atness settings B
-
_\Show buttons for: =1 /_'
[V Select railtable & Number of paints
[¥ Reference calculations [ Report layout

C e CANCEL L 0 OK

[———

« Buttons to select the number of points.

« Button to show a table or rails.

« Buttons to select Best fit and Reference points calculations.
« Button to select which template to use.
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Use settings in a template

The settings are useful when you want to make templates that forces the user to use certain settings. For example, you
want a template that uses six points and the best fit calculation All positive.

1. Select six points on the Prepare view.

2. Select 2._ (All positive) on the Result view.

3. Hide the options "Number of points" and "Reference calculations".

4. Tap s and [+] to save as a template.

See "Templates for measurements” on page 12
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MEASURE

Setup

Place the laser transmitter on the table or mountiton a tripod.
2. Tap the target to connect the measuring unit. If you need the target to be bigger, tap E&

3. Place the M-unit close to the transmitter, on point A.
. Adjust the M-unit on the rods until the laser hit the centre of the target.

(S

SeIectO to zero set the value. This is now reference point number one.

Move the M-unit to point B.
Adjust the laser beam by using the screw C on the tilt table. Level to + 0.1 mm.

® ~N o

Move the M-unit to point D.
9. Adjust the laser beam by using the screw E on the tilt table. Level to + 0.1 mm.

Repeat procedure until you have all three reference points within £ 0.1 mm.

B

E& Tap to enlarge the target.
O Zero set the displayed value. Zero point of the target moves to the laser point.
Vz Halve the displayed value. Zero point of the target moves halfway towards the laser point.

1 Return to the absolute value. Zero point of the target returns to the centre.
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Measure
1. Tap . to register values. First measured pointis set to zero.

2. Tap —\l7 to display the result view.
=H? =@ ¥ o
) TAP @ TO REGISTER VALUE ’

A/—J
= [r—
-124.3
|

Al - B4 _C

Al 0.00
. g AZ -0.50
@ ] @

V-1.16 | H-3.30 238 020
B1
B2
@ @ @ @

g B3 D

B4 —

QBlf:o A

Tap to select detector.

Tap to select filter. See "Filter" on page 8
Registered values. Tap a value to remeasure.
D. Tap to register points.

O w >

Edge warning

When the laser beam is close to the edge, the edge is “litup” as a warning. Itis still possible to register values when
the edge warning is active.
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RESULT

Tap —\|7 to display the Result view. A table and a graph show the result. You can try different settings and analyze the

measurement result directly in the Display unit.

=f? &5 $ 909 rom

BEST FIT (AROUND ZERO)

M 0.55" 0.01*.0.51*-055

#.0.12%.055""-0.11" 0.55

Raw Zoro | MNegative Posifive  Cust

A. Raw values.
B. "Bestfitaround zero" is the selected in this example.
C. Setcustom reference points.

Best fit

When you perform a best fit calculation, the object is tilted to the lowest peak to peak value. ltis fitted as flat as pos-
sible between two planes.

®. Raw values.
L] Zero. When you perform a best fit calculation, the measurement object is tilted to the lowest peak to peak
® value. ltis fitted as flat as possible between two planes where the average value is zero.

‘#>— Negative. Best fit with all measurement points below 0. The reference line is moved to the highest meas-
® urement point.

e, Positive. Best fit with all measurement points above 0. The reference line is moved to the lowest measurement
— H
point.
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Reference points

The measurement values can be recalculated so that any three of them become zero references, with the limitation
that a maximum of two of them are in line horizontally or vertically in the coordinate system. (If there are three in line, it
is justa line and not a plane!). Reference points are needed when you are going to machine the surface.

=H°? =+ @ D o

TAP A VALUE TO SET REF. POINT

Al 1-30J\? 0.50'\3 /\4-0.30
“@ *.003"-003™ \

Raw Zoro  MNegotive Posifive | Custom

A. Reference point.

B. Opened reference point.

C. Different best fit calculations.

D. Setcustom reference points is active. By default, a best fitis calculated using global peak to peak.

Set custom reference points

1. Tap @ in the table to open a reference point.

2. Tap avalue in the table to set it as reference. Maximum two of the reference points can be in line horizontally or
vertically.
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BASIC FLATNESS REPORT

Tap % in the workflow to view the report.

—_— 7
=H? =4+ v D -
A l ® Ot 013052019
——EASY-LASER o Jta S
Measurement Basic Flatness.

File name: BasicFlainess_2019-03-05 10_31
Detecior senial Demo

BASIC FLATNESS REPC B

RESULT :7_/
Rafarence mode: Best Fit (around 2ef0)
A1040  A2.013 AIO6  M.040

B1-040 B2.017 B3OS0 B4040

c | {D]
/_\c e\m @

SHARE POF XLS

Tap === and :'to finalize the measurement. See "Finalize" on page 8

A best fit calculation has been used.
Share the report.

CSow »

Save as a Pdf or Excel file. The files are saved in the File manager. The functions Share and Save as Pdf or
Excel file are available after the measurement has been finalized.
For information on how to:

« Change the template

« Add a note

« Add a photo

« Change user information

« Save areport

« Share areportto USB

See " Report Overview" on page 14.
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OVERVIEW BELT

Easy-Laser® BTA system consists of a laser transmitter and a detector. Magnetic mountings on laser and detector
make it easy to mount the equipment. Non-magnetic sheave/pulleys can be aligned as the units are very light and can
be mounted using double-sided tape. All types of sheave/pulleys can be aligned, regardless of belt type. You can com-
pensate for sheaves of varying widths.

For technical information, See "XT190 BTA" on page 210.

A. Connector
B. Detector aperture
C. Battery Alkaline 1xR6 (AA) 1.5V

NOTE! If not using the system for a long period of time, remove the battery from the laser transmitter.

Workflow Belt

The workflow on the top of the screen will guide you through your work. The current view is marked yellow. The report
is constantly being filled out while the session is carried out. To see the report at its current state tap w’@ in the work-

flow. The measurement is saved automatically through the entire workflow.

When you have finished the measurement, tap === and :’ to finalize it.
i [ ]
Prepare view is active in the workflow

Create a template
1. Tap === and [—|—]

2. Enter a new name or keep the default name. The template is saved in the File manager.

See "Templates for measurements" on page 12.
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Belt types

V-belt

Flat belt
Timing belt
Chain drives

OO0 w>

Offset and angular misalignment

The misalignment can be offset or angular. It can also be a combination of both.

A B C
s —— —
———-———— I -———

A. Offset
B. Angular
C. Both offset and angular misalignment.
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PREPARE

« Check the sheaves for radial runout. Bent shafts will make it impossible to perform an accurate alignment.

« Check the sheaves for axial runout. If possible, adjust with the mounting screws of the bushings.
« Make sure that the sheaves are clean from grease and oil.

« The distance from the belt to the axial face of the sheave can be different on the two sheaves. See "Sheave width
and diameter" on the next page.

=A" & + 2 o

The Prepare icon is active in the workflow.
Tap to open machine properties. (Sheave width and tolerance.)

Tap inputfield to enter distance.
Tap to select detector.

The Display unit automatically recognize where the units are placed.
Set M-unit to the left or right.

mmoOO w >

Mount the units

The units are mounted on a flat machined surface with magnets. The magnets are very strong, try to soften the touch
by putting just one magnet to sheave first, then turning the other ones in. Non-magnetic sheave/pulleys can be aligned
as the units are very light and can be mounted using double-sided tape.

1. Mount the laser transmitter on the stationary machine.
2. Mount the detector on the movable machine.

3. Make sure all magnetic surfaces are in contact with the sheave.

NOTE! All of the magnetic surfaces must be in contact with the object.
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Sheave width and diameter

Enter sheave width in program

The distance from the belt to the axial face of the sheave can be different on the two sheaves. To calculate a possible
offset the system requires both sheave face widths.

1. Tap < to open machine properties.

2. Measure the distance from the belt to the axial face of the sheave.
3. Enterthe value.

Enter Sheave Width
mm
L X]
SHEAVE DIAMETER
500 mm
snalle 7 9
‘i ToLerances
A RPN 4 6
1500
1 3
0
> NEXT

Different sheave width without program

If the sheaves have different face widths, just add or subtract the difference from the zero value to get the value for per-
fect alignment.

Sheaves with different face widths.

Sheave diameter

Tap Q and enter sheave diameter. The diameter is visible in the report.
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Belt Tolerance and RPM

1. Tap == to open machine properties.

2. Enterthe value.

X

Bll SHEAVE WiDTH

SHEAVE DIAMETER
500 mm

DETECTOR

—

[V TOLERANCE ON
ANGULAR ERROR

0.10°

o C
‘_\

0.25° - Custom
0.30°

0.40°

00 D
—

@ It AooToLErancE

©O0w>

Selected tolerance.

Tap to select a tolerance.
Add a custom tolerance.

Tolerance table

Tap to select if you want to use a tolerance or not.

BELT

Recommended maximum tolerances from manufacturers of belt transmissions is 0.25-0.50°. Recommendations are

always dependent on belt type. Please consult the design manual of the specific belt type.

<° mm/m mils/inch
0.1° 1.75
0.2° 349
0.3° 524
04° 6.98
0.5° 8.73
0.6° 1047
0.7° 1222
0.8° 13.96
0.9° 15.71
1.0° 1745
RPM

Tap d\ and enter RPM. ltis visible in the report.
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MEASURE WITH DISPLAY UNIT

Make sure that the laser line hits the detector aperture. The Display unit shows the offset and angular misalignment.
The laser transmitter flashes when the battery is low. Change the batteries before you continue to measure. The E190
BTA can also be used as a separate tool. See "Measure without Display unit" on page 170.

=H7? @ @ 2 "
v - 000 LA o3k H B oss
C

4 103

Shim F1 | Adjust F1
—

DETECTOR GRID VIEW

The Measure icon is active in the workflow.

Vertical angular error. To set tolerance, See "Belt Tolerance and RPM" on the previous page.
Horizontal angular and offset error.

Adjustment arrows show how to move the machine.

Toggle between showing grid and machine view.

mmOOw>»

Feetvalues.

Grid view

Tap to show the grid view.

A. The yellow line amplifies the offset and angle for an easier adjustment.
B. Adjustmentdirection.
C. Switch to 3D view.
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Menu icons

Tap === to open the menu.

E& Add a note to the report. See " Report Overview" on page 14.
ﬁ See "Camera" on page 26.

:' Finalize the measurement. See "Finalize" on page 8.

Adjust
Start by adjusting the sheave, and then the machine.

« Correct offset by moving the movable machine with axial jackscrews, or by repositioning one of the sheaves on
its shaft.

« Correct vertical angular error by shimming the movable machine.
« Correct horizontal angular error by adjusting the movable machine with lateral jackscrews.

When you adjust the machine one way, it often affects the machine’s other alignment conditions. Which means this pro-
cess may have to be repeated several times.

NOTE! If not using the system for a long period of time, remove the battery from the laser transmitter.
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MEASURE WITHOUT DISPLAY UNIT

The XT190 BTA can be used as a separate tool.

Measure
To change between XT or E-system, see Settings below.
1. Press @ to start the detector and ON to start the laser transmitter.

2. Read the values. Offset, horizontal angle and vertical angle are displayed.
3. Adjust machine, See "Measure with Display unit" on page 168.

Offset (mm or inch)

Horizontal angle
Vertical angle
Settings

On/Off

Battery

mmOO w »

Settings

Press . to open the settings view. Use u to move up and down in the menu.

o Press [#] to switch position on the M and S-unit.
« Toggle between mm and inch with [8].

o Press [#] to select XT or E-system.

Different sheave width
See "Sheave width and diameter" on page 166.
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Align with targets

A. Horizontal alignment

B. Vertical alignment

A. Misaligned sheave

B. Aligned sheave, the laser beam disappears in the slot of the target.
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BELT REPORT

=" L B o

E“s“l ISER' Company, EnsyLaser AB
Opevater
Mairrement Bolt
A Filn nae: BTA_2008-10-10 09,3753
Dutecsor savial Demo
= TBELT REPORT B
VERTICAL

b
< B B B

| | [SHARE POF XLS  TEMPLATES

Tap == and :'to finalize the measurement. See "Finalize" on page 8

Angle value. Green = within tolerance.
Offset value.

Save as a Pdf or Excel file. The files are saved in the File manager. The functions Share and Save as Pdf or
Excel file are available after the measurement has been finalized.

Sow »

For information on how to:
« Change the template
« Add a note
« Add a photo
« Change userinformation
« Save areport
« Share a reportto USB

See " Report Overview" on page 14.
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VIBRATION

OVERVIEW VIBRATION

Easy-Laser® XT280 is a simple to use vibration monitoring and analysis tool that allows easy display of vibration sig-
nals. The XT280 automatically performs vibration analysis functions based on machine running speed to help dia-
gnose faults such as unbalance, misalignment and looseness. The system is designed to enable you to take vibration
measurements from assets (e.g. pumps, motors, fans and bearings). The unit displays vibration frequency plots and
allows vibration severity and bearing condition to be monitored.

&
'72)

A. On/Off. It will automatically turn off if not used for 1 minute. Change the default setting in the Device settings. If the
XT280 is connected to the Vibration program, the auto-off is disabled.

B. Press @ to show Configuration menu.

C. Press @ show Asset manager.

For information regarding technical data: See "XT280 VIB" on page 212.
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VIBRATION

Replace the batteries
The XT280 uses two AA batteries.

1. Remove the protective cover (A).
2. Unscrew the battery cover (B) and replace the batteries. (Torx T9)

NOTE! If not using the system for a long period of time, remove the batteries.
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VIBRATION

CONFIGURATION

1. Press \é\) to open the Configuration menu.

2. Move up and down in the menu using the arrow buttons.
3. Press . to select the highlighted item.

Left and right arrow buttons can be used to move backward and forward through the menus.

ﬂmnli.glrr.'ﬂinn
Livie Update

Setup Wizard

Manual Setup
Device settings

Live update

Itis possible to have the XT280 continuously display readings that are taken atintervals of approx. 1 second. Itis pos-
sible to use live update with the basic readings screen, the VA bands screen or 100 line frequency spectrum.

Press . to register a value at any time during live update. A full (800 line) resolution reading is registered.

NOTE! Live values are not displayed in the Vibration program.

Setup Wizard

Selecting the Setup Wizard opens a dialogue that allows the machine running speed to be entered and the ISO alarm
levels to be set automatically according to the size and type of machine to be monitored.

Run speed

The first Setup Wizard screen shows the currently selected running speed in the pre-selected units (Hz or RPM).
1. Press the up arrow button (to increase run speed) or down arrow button (to decrease run speed).
2. Press ‘ to confirm. Machine type settings is displayed.

ARun Speed

1500

RPM

Machine type
The second Setup Wizard screen allows you to select machine type (motor or pump)
« Ifa motor is selected the size must be selected (under or over 300kW).
. Ifa pump is selected, it must be specified whether it has an integrated or external drive unit.

Molor Size Pump Type
Under 300kW Integrated Drive |

Owvaer 300KW External Drive

Selecting the machine type and size allows the ISO alarm levels to be set accordingly, as does specifying the type of
mounting (rigid or flexible). As a basic “rule of thumb”, unless a machine is bolted down to a concrete floor, its mount-
ing should be considered as being flexible. Most motors and pumps are mounted on some kind of frame or structure

and as such should definitely be considered as flexibly mounted.
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VIBRATION

Manual setup

Velocity settings

1. Select Velocity alarms.

2. Setthe alarm levels at which the velocity readings change colour. Normal levels are displayed on a green back-
ground.

3. Press arrow left to go back to Manual setup.

« Warning. Yellow readings, defaultis setto 4.5 mm/s. Use up and down arrows to change the setting.
« Critical. Red readings, defaultis setto 7.10 mm/s. Use up and down arrows to change the setting.

BDU alarm settings

1. SelectBDU alarms.

2. Setthe alarm levels at which the BDU readings change colour. Normal levels are displayed on a green back-
ground.

3. Press arrow left to go back to Manual setup.

« Warning. Yellow readings, defaultis set to 50. Use up and down arrows to change the setting.
« Critical. Red readings, defaultis setto 100. Use up and down arrows to change the setting.

These levels are typical for medium sized machine bearings operating at run speeds in the region of 1000 to 3000
RPM. Larger bearings or higher run speeds may need increased BDU threshold values to identify worn or bad bear-
ings.
BOU Alarmes
Warming

Critical

Run Speed
1. Select Run speed.
2. Selecta run speed using the up and down arrow buttons.

3. Press arrow left to go back to Manual setup.

Device settings
Use the down arrow button to see all device settings. Pressing ‘ to select a setting. Press arrow left to return to the

previous menu.

Auto Off Time
From 1 minute up to 60 minutes. If the XT280 is connected to the Vibration program, it will not turn off.

Brightness

« Mode. Select Standard or High
« Level. Setanywhere between 1 (least brightness) up to 10 (full brightness).
« Auto Dim Time. Set the time using the up and down arrows.

Language

Only English is available.

Factory reset

Select to return to the default settings. Select to return to metric or imperial default settings.

Graph Mode

Set to display the frequency spectrum as either a Line graph or a Bar graph.
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Colour Scheme

Configured as standard (full colour) or monochrome, e.g. for convenient viewing in direct sunlight.

You need to restart the XT280 to see the change of colour scheme.
Time & Date

Setting can be achieved using the up, down, left and right arrow buttons
Units

« Velocity. Select mm/s orinch/s.

« Run speed. Select Hertz (Hz), revolutions per minute (RPM) or cycles per minute (CPM).
« Velocity type. Select RMS or Peak.

« Displacement. Select Peak (Pk) or Peak to peak (Pk-Pk).

Information

Version number, serial number and Mac ID.

VIBRATION
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VIBRATION

MEASURE WITH DISPLAY UNIT

Press @ to start the XT280.

—_

2. Setthe appropriate configurations in the XT280 menus. See "Configuration" on page 175.

3. Place the XT280 on a rigid part of the machine as close as possible to the desired measurement point (e.g. bear-
ing block) using the magnet mount.

4. Tap %, to connect to an XT280 device.

5. Tap ‘ to register values. Either on the XT280, or on the Display unit. It will take 3-5 seconds to register a value.

=77 N9 e

A TAP @ TO REGISTER VALUE
MR el WLk o Sl (o0 Lo TN | 2x 3 RPM
() (mm/s) (mmvs) {mmis) (memis)
0034 1 0035 B 3 0.0 0.0 0.0 1500 W
Lastreading IS0 |~ 9036 05 2 0.3 0.0 0.0 1500 WV
(mm/s)

\3—0936 0.0 3 0.0 0.0 0.0 1500 W

0.0

;’ vertical reading
4 0034 00 2 0.0 0.0 00 1500 A\
T =

D
= @

The latest readings are displayed here.

For information regarding these values See "Result" on page 181.
Itis possible to add a note to a measurement point.

OO0 w>»

Tap to selecta XT280 device.

Workflow Vibration

The workflow on the top of the screen will guide you through your work. The current view is marked yellow. The report
is constantly being filled out while the session is carried out. To see the report at its current state tap w’@ in the work-

flow. The measurement is saved automatically through the entire workflow.

When you have finished the measurement, tap === and :’ to finalize it.

Add a note
Notes are also visible in the report.

o Select == and — & if you want to add a note for the whole measurement.

« Tap v on a value and then — # to add a note for the selected value.
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VIBRATION REPORT

VIBRATION

=H"? L

G 8ol 80 % £ 2
003 3 00mma 0O0mms | 00mmE | O0mems
Comments

S0%g 2 | O5mms  Dimms | O0mms | OOmms
Comments:

O0Mg 3  O0mmis DOmms | O0mms  O0mms
Comments: vertical

reading
00Mg 2 O0mms  OOmms 00mms  O0mma
Comments:
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SHARE PDF XLS

Date: QV13018
Company: Easy-Laser AR
Operator.

File carma: Vi 20180313 23 24,37
P

Detirer

12409

Time
V0N X207
[EHEE TR
032018 233238

CANI08 232249

mm

A. Tap === and :fto finalize the measurement. See "Finalize" on page 8

B. The comments are visible in the report.

C. Save as a Pdfor Excel file. The files are saved in the File manager. The functions Share and Save as Pdf or

Excel file are available after the measurement has been finalized.

For information on how to:

« Add anote

« Add a photo

« Change userinformation
« Save areport

« Share areportto USB

See " Report Overview" on page 14.
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MEASURE WITHOUT DISPLAY UNIT

The XT280 can be used as a separate tool.

Measure

1. Press (()to startthe XT280.

2. Setthe appropriate configurations in the XT280 menus. See "Configuration" on page 175.

3. Place the XT280 on a rigid part of the machine as close as possible to the desired measurement point (e.g. bear-
ing block) using the magnet mount.

4. Press . to register a value. It will take 3-5 seconds to register a value.

For more information See "Result" on the facing page.
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VIBRATION

RESULT

0.473 b

25 0.4
BOUC . @

Three values are displayed. The Velocity and BDU values are colour coded to show their alarm status.

« Velocity. RMS or Peak (shown in mm/second or inch/s)
« Bearing Noise in BDU (Bearing Damage Units)
« Total g (acceleration)

See "Vibration analysis" on page 183.

RMS value

The ISO value (in mm/s or inch/s) is the RMS (average) of the vibration velocity in the frequency band 10Hz (600 RPM)
to 1kHz (60,000 RPM) or 2Hz (120 RPM) to 1kHz (60,000 RPM), as specified by the ISO standard. The correct fre-
quency band is automatically selected by the XT280 based on running speed. The background is colour coded accord-
ing to the ISO 10816-1 vibration velocity level chart (see below). The colour coded background indicates the condition
of the machine according to the size and type of machine selected. See "Configuration" on page 175.

(1]
n
D K
" o &
L 71 028
a5 o018
B
35 014
28 o1t é é
23 009 TI
006 ¥y
e =
g8
o 003 g g
mmds rms | inchvs rms
rigid fiexible rigd fiexible rigid flexible rigid flexible Foundation
pumps > 15 kW medium sized machines Large machines
radial, axial, mixed flow 15 kW < P < 300 kW 300 kW < P < S0 MW Machine Type
‘motors motors
et e Rtk 160 mm < H < 315 mm 315 mm<H
Group 4 | Group 3 Group 2 Group 1 Group
ﬂ New machine condition Short-term operation allowable
B Uniimited long-term operation atkowable 2] Vibration causes damage

ISO 10816-1:1995. Mechanical vibration - Evaluation of machine vibration by measurements on non-rotating parts.
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VIBRATION

Bearing Noise (BDU)

Bearing noise (high frequency vibration) in Bearing Damage Units (BDU), where 100 BDU corresponds to 1g RMS
(average) vibration measured above 1kHz. This is a measure of the wear state of the bearings in the equipment being
monitored. The higher the number, the more worn the bearing.

Itis commonly held that 1g of high frequency vibration (100 BDU) corresponds to a relatively high level of bearing
noise and so can be considered indicative of a damaged bearing. In other words, it may be helpful to think of the Bear-
ing Noise figure as being very roughly equivalent to “percentage” of bearing wear.

By default, the bearing noise is displayed on a

« Red background ifitis above 100 BDU
« Amber background between 50 and 100 BDU
« Green background below 50 BDU.

The BDU alarm levels can be changed. See "Configuration" on page 175.

Total acceleration (g)

This is the RMS (average) value of the total vibration acceleration measured by the meter over its entire frequency
range (2Hz to 10kHz). This reading is shown in units of g (Earth’s gravitational constant, where 1g = 9.81 m/s2).

RMS displacement

Press the left (<) or right (>) arrow button when the reading screen is displayed will display RMS displacement (in pm
or mils) on a blue background. Press either arrow button again will revert to display of the ISO value (mm/s or inch/s).

182



VIBRATION

VIBRATION ANALYSIS

Press the down arrow to display the readings of vibration velocity (mm/s or inch/s), or displacement (um or mils) if
selected, broken down into each of 3 bands.

The display shows the vibration level in frequency ranges that are all based on multiples (1X, 2X and 3X) of the spe-
cified Run Speed of the machine as displayed beneath the 3 bar graphs.

In order to perform a vibration analysis it is important that the running speed of the machine is entered correctly. This
can be done with the Setup Wizard. See "Configuration" on page 175.

The frequency ranges of the VA bands are based on the following multiples of running speed:

1X = Unbalance

The level of vibration in the frequency band based on the running speed is usually indicative of how well balanced the
machine is. A large vibration at the running speed usually indicates that the machine is out of balance. However even

a very well balanced machine will typically show some vibration at the running speed but this figure should ideally be

quite low (e.g. typically less than about 2 mm/sec for a medium sized machine).

2X = Misalignment

A high level of vibration in the frequency band centred at twice the running speed is a possible indication of mis-
alignment. This is based on the fact that shaft misalignment can resultin a double peak in the waveform due to there
being two different centres of gravity (one from each shaft). In other words the accelerometer picks up a peak as each
centre of gravity passes by and hence there will be two positive and two negative peaks each revolution of the shaft.
This will typically give rise to a vibration signal at double the running speed of the machine.

3X = Looseness:

High vibration in the frequency band centred at 3 times running speed is a possible indication that something may be
loose (e.g. loose mounting bolts, weak foundations etc.) as itis not usual to see third order vibration in a machine
unless there is some structural looseness that is being “excited” by the vibration of the machine.
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FREQUENCY SPECTRUM

Press the down arrow button once more to display vibration levels shown as a frequency spectrum in the range from 0
to 1kHz. The heights of the peaks indicate the RMS vibration level (in mm/s or inch/s) at each frequency pointin the
spectrum. The readings to the right of the screen show the frequency (in Hz or CPM) and the RMS vibration level (in
mm/s or inch/s) at the position of the cursor (red dotted line). The cursor position can be moved by use of the left (<)
and right (>) arrow buttons.

BO0 Line

1450
ARPFM

0.21
NS

Pressing the down arrow button increases the resolution of the frequency axis from 100 Lines (i.e. 10Hz or 600 RPM
resolution) to 800 Lines (i.e. 1.25Hz or 75 RPM resolution). Increasing the resolution effectively zooms into the fre-
quency spectrum. In order to display the full spectrum at the higher resolution the display must be scrolled using the
left and right arrow buttons.
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ASSET MANAGEMENT

VIBRATION

1. Press @ to open the Asset Manager, the Machines menu is displayed (four machines).

2. Scroll the list with the up and down arrow buttons.

3. Press ‘ to select a machine. This brings up a list of measurement points for that machine.

Measurement point
Each machine can have up to 10 VibPoints.
1. Scroll the list of measurement points by using the up and down arrow buttons.
2. Press ‘ to select a VibPoint. The various options for each VibPoint are displayed.

« Take Reading — takes a new reading and saves it to this VibPoint.

« Run Speed — set the run speed.

« Save Reading — saves the previously taken reading to this VibPoint.
« Load Reading — loads a saved reading (e.g. for re-display)
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LASER TRANSMITTERS

LASER TRANSMITTER D22

Rotatable head with angular prism.

Tilting screw.
Tilting table.
The release lever has to be removed before the D22 can be mounted on a tripod.

oo we>

Tilting screws

The tilting screws on the levelling table of the laser transmitter have to be operated carefully and according to instruc-
tions.

Visual rough alignment to (detector) target

Check the position of the fine adjustment screw. It should be in its nominal position appro. 2.5 mm.

1. Loosen the locking screw.
2. Adjust with the course screw to wanted position.
3. Tighten the locking screw.
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LASER TRANSMITTERS

Digital fine adjustment to detector and read values

1. Check so that the locking screw is tightened.
2. Adjust with the fine adjustment screw to wanted value.

1. Fine adjustment screw

2. Course screw

3. Locking screw

4. Maximum position
Safety strap

Use the safety strap (part. no 12-0915) to prevent equipment from falling and causing injuries. Check the strap for dam-
ages and wear regularly. Ifithas been involved in a sharp drop, please replace it. Do not fasten anything heavier than
the D22 to the safety strap. Fasten the line above the laser.

/B
et e
e .
L7
Fo ) W
7 #
£

. o
s ¥

Calibrate D22

« See "Level D22 horizontally" on the facing page
« See "Level D22 vertically" on page 191

Technical data D22
« See "D22 Technical data " on page 202
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LASER TRANSMITTERS

LEVEL D22 HORIZONTALLY

Calibrate the horizontal spirit levels

You can calibrate the spirit levels on the D22 laser transmitter. This is done at factory, but should be redone prior to a
job. The spiritlevels are scaled to 0.02 mm/m [4 arc sec.]. By calibrating the spirit levels and then use them to level the
laser transmitter, you can achieve an absolute levelling of the laser plane of approximately 0.01 mm/m [2 arc sec.].
Level

1. Place the D22 laser transmitter on a flat and stable surface.
2. Level the laser transmitter according to the spirit levels. Use the tilting screws.

|

BN

D

Levelthe laser transmitter

Zero set

3. Place the detector at a distance of 5-10 metres. Make sure that the laser beam hit the detector target.

4. Tap 299 to open the program Values.

5. Tap O to zero set.

5-10 m between laser and detector

Index and level

6. Rotate the D22 180° and turn the laser beam to the detector.
7. Level the laser transmitter according to the spirit levels. Use the tilting screws.

Rotate laser transmitter 180° and level the laser transmitter.

Adjust value
8. Tap yz to halve the value.

9. Adjustthe V-value to 0.00 using the tilting screw.

189



LASER TRANSMITTERS

Halve value and adjust to 0.00 using this tilting screw.

Calibrate spirit level

10. Calibrate the spiritlevel using a hex key.

11. Repeat step 6-9 to control.

=

Calibrate the spirit level using this screw.

Calibrate second spirit level

12. Rotate the D22 90° and turn the laser beam to the detector.
13. Repeatstep 4-12.

-

Adjust second spirit level.

See "Level D22 vertically" on the facing page
See "D22 Technical data " on page 202
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LEVEL D22 VERTICALLY

Before you calibrate the vertical spirit level, you need to calibrate both horizontal spirit levels.

Level horizontally

1. Place the D22 laser transmitter on a flat, clean and stable surface.
2. Level the laser transmitter according to the spirit level. Use the tilting screws.

o5

Levelthe laser transmitter.

Rough align

3. Select /290 to open the program Values.

Place the detector on position A and move the detector until the laser beam hits the centre.

Mark the position of the detector.
Move the detector to position B and move the detector until the laser beam hits the centre.

No ook

Mark the position of the detector.

L—d

L d
1

£
@

Minimum 1m between position A and position B.

Zero set and read value
8. Move the detector back to position A.
9. SelectO to zero set.

10. Move the detector to position B. Read and note the vertical value.

g1 a1
|

®

Zero set at position A. Read value on position B.
Mount the D22 vertically

11. Mount the D22 vertically using the pin (01-0139) or a plate (01-0874).
12. Rough align the detector on position B (+ 0.1mm).
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LASER TRANSMITTERS

0. BE

Mount vertically and rough align on position B.

Zero set and adjust
13. Move the detector back to position A.
14, Selecto to zero set.

15. Move the detector to position B.
16. Adjust until you have the same value as in step 10. Use the tilting screw.
17. Repeat steps 13—-16 until you have 0 on position A and the right value on position B.

Zero set at position A. Read value on position B.

Calibrate spirit level

18. Calibrate the spiritlevel using a hex key.
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TECHNICAL DATA

DISPLAY UNIT XT11

Part. no 12-0961

IR Camera (optional)
13 Mp Camera
LED Light

Charger

USBA

HDMI connector
USBB

TOGmMmmOOm»

Display unit

Type of display/size
Battery type

Operating time
Connections
Communication
Camera, with diode lamp
IR camera (optional)
Help functions
Environmental protection
Operating temperature
Storage temperature
Relative humidity

OLED display

Housing material
Dimensions

Weight

FCCID

IC

Fastening points for shoulder strap (x4)

SVGA 8" colour screen, backlit LED, multitouch

Heavy duty Li lon chargeable

Up to 16 h continuously

USB A, USB B, Charger, AV
Wireless technology

13 Mp

FLIR LEPTON® Long Wave Infrared
Built-in manual

IP class 66 and 67

-10-50 °C

-20-50 °C

10-95%

96x96 pixels

PC/ABS + TPE

WxHxXD: 274x190x44 mm [10.8x7.5x1.7”]
1450 g [51.1 0Z]

FCC ID: 2AFDI-ITCNFA324
9049A-ITCNFA324
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TECHNICAL DATA

XT40 TECHNICAL DATA

Part. no 12-0943
Part. no 12-0944

The XT40 measuring units have large 30mm PSD, and OLED displays which shows the angle of the units.

Type of detector
Communication
Battery type

Operating time
Resolution

Measuring errors
Measurement range
Type of laser

Laser wavelength
Laser class

Laser output
Electronic inclinometer
Environmental protection
Operating temperature
Storage temperature
Relative humidity
OLED display
Housing material
Dimensions

Weight

FCCID

IC

Laser classification

TruePSD 30 mm [1.2"]

Wireless technology

Heavy duty Li lon chargeable [3.7 V, 7.4 Wh, 2000 mAh]
Up to 24 h continuously

0.001 mm [0.05 mils]

<1%

Up to 10 m [33 feet]

Diode laser

630—680 nm

Safety class 2

<0.9 mW

0.1° resolution

IP class 66 and 67

-10-50 °C

-20-50 °C

10-95%

128x64 pixels

Anodized aluminum + PC/ABS + TPE
WxHXD: 76x76.7x39.3 mm [3.0x3.0x1.5"]
245 g [8.6 0Z]

FCC ID: QOQBGM111
5123A-BGM111

The XT40 is classified as laser class 2, for more information, See "Safety precautions" on page 214.

These products are safe under reasonably foreseeable conditions of operation and are not harmful to the eyes
provided that the products are used and maintained in accordance with this User Manual.

Average power
Pulse duration
Pulse energy
Wavelength
Beam divergence

Pulse repetition frequency
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Max. 0.6 mW

4-6 us

Max. 8 nJ

630—680 nm

1.5 mrad x 200 mrad
75-120 kHz



A. Laser beam on M-unit

B. Laser beam on S-unit

Labels with laser safety precautions
Label on the back of XT40:

EASY-LASER®

Part No.
Serial No.

Manufactured

Easy-Laser AB

Alfagatan 6, 431 49 Méindal,
Calibration due:

Complies with:
21 CFR 1040.10 and 1040.11

CAUTION

LASER RADIATION
DO NOT STARE INTO BEAM
CLASS 2 LASER PRODUCT

AVERAGE POWER < 0.6 mW. PULSE ENERGY < B n.
PULSE DURATION 4-6 yis. WAVELENGTH 630-580 nim.

Label on the front of XT40:

TECHNICAL DATA
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TECHNICAL DATA

XT50 TECHNICAL DATA

XT50 is an intrinsically safe laser product, please read the safety instructions. See "XT550 Shaft" on page 204.

Part. no 12-1027
Part. no 12-1028

Charge XT50

Charge the measuring units by plugging in the power adapter intended for the measuring units. To fully charge the bat-
tery takes approx. 2 hours.

NOTE! Never charge the unitin intrinsic safety zone and only use the included Easy-Laser charger.

Type of detector
Communication
Battery type

Operating time
Resolution

Measuring errors
Measurement range
Type of laser

Laser wavelength
Laser class

Laser output
Electronic inclinometer
Environmental protection
Operating temperature
Storage temperature
Relative humidity
OLED display

Housing material
Dimensions

Weight

Ex classification

Ambient temperature
Ex certificate

196

1 axis TruePSD 20x20 mm [0.79x0.79"]
Wireless technology

Heavy duty Li lon chargeable

Up to 20 h continuously

0.001 mm [0.05 mils]

<1%

Up to 20 m [66 feet]

Diode laser

635-670 nm

Safety class 2

<1 mW

0.1° resolution

IP class 66 and 67

-10-50 °C

-20-50 °C

10-95%

128x64 pixels

Anodized aluminum + PC/ABS + TPE
WxHXD: 76x76.5x50.9 mm [3.0x3.0x2.0"]
316 g[11.1 0z]

@ 12 GExibopislIC T4 Gb

-10°C < Ta= +50°C
Presafe 17 ATEX 10552X, IECEx PRE 17.0049X



Laser classification

Average power Max. 0.6 mW
Pulse duration 10-17 us
Pulse energy Max. 20 nJ
Wavelength 630-680 nm
Beam divergence < 1.5 mrad
Pulse repetition frequency 32-47 kHz

A. Laser beam on M-unit
B. Laser beam on S-unit

Labels with laser safety precautions

i}

ads,

l[l

WARNING! DO NOT CHARGE IN POTENTIALLY EXPLOSIVE ENVIRONMENT
Complies with:
21 CFR 1040.10 and 1040.11 except for deviations

pursuant to Laser Notice No. 50, dated June 24, 2007. "
IEC 60825-1:2014 Easy-Laser AB

1126 Alfagatan B, 431 49 Méindal, Sweden. www.easylaser.com
ExibopislICT4 Gb -10°C <Ta < +50°C Part N
Presafe 17 ATEX 10552X, IECEx PRE 17.0049X e

Contains: FCC ID: Q0QBGM111, IC: 5123A-BGM111 Serial No.
Li-lon battery 3.7V 2Ah 7.4Wh

CAUTION me— —

Calibration due:
LASER RADIATION on due IP66/67
DO NOT STARE INTO BEAM >
CLASS 2 LASER PRODUCT C €
AVERAGE POWER < 0.6 mW. PULSE ENERGY < 20 nJ.
PULSE DURATION 10-17 ps. WAVELENGTH 630-680 nm. 0470

TECHNICAL DATA
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TECHNICAL DATA

XT60 TECHNICAL DATA

Part. no 12-1028
Part. no 12-1029

The XT60 measuring units have large 20x20mm PSD, and OLED displays which shows the angle of the units.

Type of detector
Communication
Battery type

Operating time
Resolution

Measuring errors
Measurement range
Type of laser

Laser wavelength
Laser class

Laser output
Electronic inclinometer
Environmental protection
Operating temperature
Storage temperature
Relative humidity
OLED display
Housing material
Dimensions

Weight

FCCID

IC

Laser classification

1 axis TruePSD 20x20 mm [0.79x0.79"]
Wireless technology

Heavy duty Li lon chargeable [3.7 V, 7.4 Wh, 2000 mAh]
Up to 24 h continuously

0.001 mm [0.05 mils]

<1%

Up to 20 m [66 feet]

Diode laser

630—680 nm

Safety class 2

<1 mW

0.1° resolution

IP class 66 and 67

-10-50 °C

-20-50 °C

10-95%

128x64 pixels

Anodized aluminum + PC/ABS + TPE
WxHXD: 76x76.4x45.9 mm [3.0x3.0x1.8"]
272 g [9.6 0Z]

QOQBGM111

5123A-BGM111

The XT60 is classified as laser class 2, for more information See "Safety precautions" on page 214.

These products are safe under reasonably foreseeable conditions of operation and are not harmful to the eyes
provided that the products are used and maintained in accordance with this User Manual.

Average power
Pulse duration
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Max. 0.6 mW
10-17 ps



Pulse energy Max. 20 nJ
Wavelength 630-680 nm
Beam divergence < 1.5 mrad
Pulse repetition frequency 32-47 kHz

A. Laser beam on M-unit

B. Laser beam on S-unit

Labels with laser safety precautions
Label on the back of XT60:

EAsY-LASER’

Part No.
Serial No.
Manufactured

Easy-Laser AB

Alfagatan 6, 431 49 Méindal, Sweden. www.easylaser.com

Calibration due: IP66/67

Complies with: —

on: 3.
CAUTION
LASER RADIATION
DO NOT STARE INTO BEAM
CLASS 2 LASER PRODUCT

AVERAGE POWER < 0.6 mW. PULSE ENERGY < 20 .
PULSE DURATION 10-17 ps. WAVELENGTH £:30-680 nm.

Label on the front of XT60:

TECHNICAL DATA
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TECHNICAL DATA

XT70 TECHNICAL DATA

Part. no 12-1045
Part. no 12-1046

The XT70 measuring units have a dot-type laser and 2-axis square PSD surfaces. It has 20x20mm PSD, and OLED

displays which shows the angle of the units.

Type of detector
Communication
Battery type

Operating time
Resolution

Measuring errors
Measurement range
Type of laser

Laser wavelength
Laser class

Laser output
Electronic inclinometer
Environmental protection
Operating temperature
Storage temperature
Relative humidity

2 axis TruePSD 20x20 mm [0.79x0.79"]
Wireless technology

Heavy duty Li lon chargeable [3.7 V, 7.4 Wh, 2000 mAh]
Up to 24 h continuously

0.001 mm [0.05 mils]

<1%

Up to 20 m [66 feet]

Diode laser

630—680 nm

Safety class 2

<1 mW

0.1° resolution

IP class 66 and 67

-10-50 °C

-20-50 °C

10-95%

OLED display 128x64 pixels

Housing material Anodized aluminum + PC/ABS + TPE
Dimensions WxHXxD: 76x76.4x45.9 mm [3.0x3.0x1.8"]
Weight 272 g[9.6 0z]

FCCID QOQBGM111

IC 5123A-BGM111

Laser classification

The XT70 is classified as laser class 2, for more information See "Safety precautions" on page 214.

These products are safe under reasonably foreseeable conditions of operation and are not harmful to the eyes
provided that the products are used and maintained in accordance with this User Manual.

Average power Max. 0.6 mW
Pulse duration 10-17 ys
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Pulse energy Max. 20 nJ
Wavelength 630-680 nm
Beam divergence < 1.5 mrad
Pulse repetition frequency 32-47 kHz

A. Laser beam on M-unit
B. Laser beam on S-unit

Labels with laser safety precautions
Label on the back of XT70:

EAsY-LASER’

Part No.

I -
Manufactured

Easy-Laser AB

Alfagatan 6, 431 49 Malndal, Sweden. www.eas om

Calibration due: IP66/6

Complies with:
21 GFR 104

CAUTION
LASER RADIATION
DO NOT STARE INTO BEAM
CLASS 2 LASER PRODUCT

AVERAGE POWER < 0.6 mW. PULSE ENERGY < 20 .
PULSE DURATION 10-17 ps. WAVELENGTH £:30-680 nm.

Label on the front of XT70:

TECHNICAL DATA
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TECHNICAL DATA

D22 TECHNICAL DATA

Part. no 12-0022

Laser transmitter D22 can be used to measure flatness, straightness, squareness and parallelism. The laser beam can
sweep 360° with a measurement distance of up to 40 metres [130" in radius. The laser beam can be angled 90° to the

sweep, within 0.01 mm/m [2 arc sec.].

Tilting screw.
Tilting table.

oo w?>

Rotatable head with angular prism.

The release lever has to be removed before the D22 can be mounted on a tripod.

NOTE! The tilting screws on the levelling table have to be operated carefully and according to instructions.

Type of laser

Laser wavelength
Laser safety class
Output

Beam diameter
Working area, range

Type of battery

Operating temperature
Operating time/battery
Levelling range

3 x spirit vials’ scaling
Squareness between laser beams
Flatness of sweep

Fine turning

2 x spirit vials for rotation
Housing material
Dimensions

Weight

Operating temperature
Altitude

Diode laser
630—680 nm, visible red light
Class 2

<1mwW
6 mm [1/4"] at aperture
40-metre radius [130

1 xR14 (C) 1.5V, replaceable by user. Professional alkaline batteries recom-
mended.

0-50°C

appro. 24 hours

+ 30 mm/m [+ 1.7°]
0.02 mm/m

0.01 mm/m [2 arc sec.]
0.02 mm/m

0.1 mm/m [20 arc sec.]
5 mm/m

Aluminium

WxHxD: 139x169x139 mm [5.47"x6.64"x5.47"]
2650 g [5.8 Ibs]
0-50°C

0-2000m

Designed for outdoor use (pollution degree 4)
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TECHNICAL DATA

XT440 SHAFT

With XT440 you can carry out the following:

« Align the machine
« Check soft foot
« Document and share the results

ﬁ‘ﬁ i ? é

System Easy-Laser® XT440 Shaft with Display unit XT11, Part No. 12-0967

A complete system includes

1 Display unit XT11

Measuring unit XT40-M
Measuring unit XT40-S

Shaft brackets with chains and rods
Rods 60 mm [2.36"]

Measuring tape 3 m [9.8’]
Hexagon wrench set

Charger (100-240 V AC)

DC split cable for charging

DC to USB adapter, for charging
Shoulder strap for display unit
Quick reference manual
Cleaning cloth for optics

USB memory with manuals
Documentation folder

Carrying case Medium
Weight: 7.2 kg [15.9 Ibs], Dimension WxHxD: 460x350x175 mm [18.1"x13.8"x6.9"]

A A A A A A A A aa a BB A A

N

Customize your XT11

(Note that these options cannot be retrofitted)

Part No. 12-0968 IR Camera added to XT11
Part No. 12-0985 Camera removed from XT11
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TECHNICAL DATA

XT550 SHAFT

XT550 is an intrinsically safe laser shaft alignment system, please read the safety instructions below.
With XT550 you can carry out the following:

« Align the machine

« Check base twist

« Check bearing play

« Check soft foot

« Document and share the results

Easy-Laser® XT550 Shaft system (12-1031) includes:
Measuring unit XT50-M

Measuring unit XT50-S

Shaft brackets with chains and rods

Rods 60 mm [2.36"]

Rods 120 mm [4.72"]

Extension chains 900 mm [35.4"]

Measuring tape 3 m [9.8]

Rod tool

Charger (100-240 V AC)

DC split cable for charging. Length 1 m [39.47]
Quick reference manual

Cleaning cloth for optics

USB memory with manuals

Carrying case ExX/ATEX (with conductive plastic and foam)

S A A A A A A A NN DBAEN A A

System 12-1097 also includes one of the following:

Display unit ecom Tab-Ex® 01 DZ1. (For full technical specification, see www.ecom-ex.com)

Type of display/size TFT 8" colour screen
Operating system  Android™ 5.1.1

Operating time Up to 11 h continuously

Communication Bluetooth® LE4.0 Wireless technology, Wi-Fi
Camera 3 MP with flash (rear), 1.3 MP (front)
Sg;rtitr'gg M- 20°c..+50°C

Dimensions WxHxD: 162.1x256.0x33.3 mm [6.4x10.1x1.3"]
Weight 1250 g [2.76 Ibs]
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TECHNICAL DATA

@ I12G Exdbiaopis lIC T5 Gb
Ex classification @ 112D Extb lIC T100°C Db
Ta =-20°C to +50°C

Ex dbiaopisIIC T5 Gb
IECEX Ex tb lIC T100°C Db
Ta =-20°C to +50°C

E;rce”iﬁcate UM qira 15ATEX1205X, IECEx SIR 15.0075X

Display unit ecom Tab-Ex® 02 DZ1. (For full technical specification, see www.ecom-ex.com)

Type of display/size TFT 8" colour screen
Operating system  Android™ Oreo 8.1 or 9

Operating time Up to 11 h continuously

Communication Bluetooth® LE4.2 Wireless technology, Wi-Fi
Camera 8 MP with flash (rear), 5 MP (front)

Oporaling lom™  50°C .. +50°C

Dimensions WxHxD: 162.1x256.0x33.3 mm [6.4x10.1x1.3"]
Weight 1250 g [2.76 Ibs]

@ I12GExdbiaopislIC T5 Gb

Ex classification @ 112D Extb ia opis IlIC T100°C Db
Ta=-20°C to +50°C
Ex dbiaopislIC T5 Gb

IECEX Extbia opis lIC T100°C Db
Ta=-20°C to +50°C

Egrce”iﬁcate NUM- " Sira 19ATEX1017X, IECEx SIR 19.0012X

For technical data regarding measuring units XT50. See "XT50 Technical data " on page 196.

Declaration of conformity
Product: Easy-Laser® XT550

Easy-Laser AB declares that Easy-Laser® XT550 is manufactured in conformity with national and international reg-
ulations.

The system has been tested and complies with following standards and requirements:

« EMC directive: 2014/30/EU

« Low voltage directive: 2014/35/EU

o Atexdirective: 2014/34/EU

« Rohs directive: 2011/65/EU

« Weee directive: 2012/19/EU
Easy-Laser® XT550 complies with the harmonized standards:

« 1S09001:2015

« EN60079-0:2012

« EN60079-11:2012

« EN60079-28:2015

« EN60825-1:2014

« USA:CFR 1040.10/11

Ex classification: @ 12G Exib opis IIC T4 Gb
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TECHNICAL DATA

Ambient temperature: -10° < Ta < +50°C
Ex certificate: Presafe 17 ATEX 10552X, IECEx PRE 17.0049X

Safety precautions / Warning!

« Always read and follow operation instructions.
« Never charge the unitin intrinsic safety zone.

« Opening the housing of the units will invalidate the Ex-rating, voids warranty and may resultin hazardous light
exposure.

« All repairs must be done by Easy-Laser main service centre.

« Only use the included Easy-Laser charger.

WARNING! DO NOT CHARGE IN POTENTIALLY EXPLOSIVE ENVIRONMENT

Complies with:
21 CFR 1040.10 and 1040.11 except for deviations
;l.gs;;glzl 51?1 Lg;e]z; Notice No. 50, dated June 24, 2007. Easy-Laser AB

126 Altagatan 6, 431 49 Milndal, Sweden. www.sasylaser.com
ExibopislICT4 Gb -10°C <Ta< +50°C Part No.
Presafe 17 ATEX 10552X, IECEX PRE 17.0049X "
Contains: FCC ID: Q0QBGM111, IC: 5123A-BGM111 Serial No.

Li-lon battery 3.7V 2Ah 7.4Wh
Manufactured fr—

CAUTION

Calibration due:
LASER RADIATION on due IP66/67
DC NOT STARE INTO BEAM >
CLASS 2 LASER PRODUCT C €
AVERAGE POWER < 0.6 mW. PULSE ENERGY < 20 nJ. iy
PULSE DURATION 10-17 ps. WAVELENGTH 630-680 nm. 0470
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XT660 SHAFT

TECHNICAL DATA

With XT660 you can carry out the following:

System Easy-Laser® XT660 Shaft with Display unit XT11, Part No. 12-1058 (Medium case)

Align the machine

Check base twist

Check bearing play

Check soft foot

Document and share the results

A complete system includes

1

A A A A A A A A aa a N DB A A

N

Display unit XT11

Measuring unit XT60-M
Measuring unit XT60-S

Shaft brackets with chains and rods
Rods 60 mm [2.36”]

Extension chain 900 mm [35.4"]
Measuring tape 3 m [9.8’]
Hexagon wrench set

Charger (100-240 V AC)

DC split cable for charging

DC to USB adapter, for charging
Shoulder strap for display unit
Quick reference manual
Cleaning cloth for optics

USB memory with manuals
Documentation folder

Carrying case Medium
Weight: 7.2 kg [15.9 Ibs], Dimension WxHxD: 460x350x175 mm [18.1"x13.8"x6.9"]

Customize your XT11

(Note that these options cannot be retrofitted)

Part No. 12-0968 IR Camera added to XT11
Part No. 12-0985 Camera removed from XT11
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TECHNICAL DATA

XT770 SHAFT

System Easy-Laser® XT770 Shaft with Display unit XT11, Part No. 12-1095 (Medium case).
With XT770 you can carry out the following:

« Align the machine

« Check base twist

« Check bearing play

« Check soft foot

« Measure machine movement over time

« Document and share the results

All XT770 systems includes:

Measuring unit XT70-M

Measuring unit XT70-S

Shaft brackets with chains and rods
Rods 60 mm [2.36”]

Magnet base

Offset bracket

Extension chain 900 mm [35.4"]
Measuring tape 3 m [9.8']

Hexagon wrench set

Charger (100-240 V AC)

DC split cable for charging

DC to USB adapter, for charging
Shoulder strap for display unit
Quick reference manual

Cleaning cloth for optics

USB memory with manuals
Documentation folder

Carrying case Large (or Large Geo)

RS UL N UL N UL N UL UL UL L U U U W O CC T O R SN O R N

System 12-1095 and 12-1127 also includes:
1 Display unit XT11
1 Shoulder strap for display unit

System 12-1127 and 12-1128 also includes:

1 Laser transmitter D22
1 Magnet base with turnable head (replaces one of the regular magnet bases)
4 Rods 120 mm [4.72"]

Weight for 12-1095: 11.9 kg [26.2 Ibs]
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Weight for 12-1127: 14.7 kg [32.4 Ibs]
Weight for 12-1128: 13.2 kg [29.1 Ibs]

Customize your XT11

(Note that these options cannot be retrofitted)

Part No. 12-0968 IR Camera added to XT11
Part No. 12-0985 Camera removed from XT11

TECHNICAL DATA
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TECHNICAL DATA

XT190 BTA

When aligning with the Easy-Laser® BTA you reduce the wear on sheaves/pulleys, belts, bearings and seals as well
as reducing vibration.

Clean the units and the windows at the apertures with a dry cotton cloth.
Part. no 12-1053

Laser transmitter

Sheave diameter >60 mm [2.57]

Laser class 2

Output power <0.6 mW

Laser wavelength 630-680 nm

Beam angle 60°

Accuracy Parallelity: < 0.05°, Offset < 0.2 mm [0.008”]
Battery type 1xR6 (AA)1.5V

Battery operation 8 hours cont.

Operating temperature -10°C to +50°C

Material ABS plastics / Hard anodized aluminium
Dimensions WxHxD 145x86x30 mm [5.7x3.4x1.2"]

Weight 270g[9.52 0z]

NOTE! If not using the system for a long period of time, remove the battery from the laser transmitter.

Laser classification
The XT60 is classified as laser class 2, for more information See "Safety precautions" on page 214.

These products are safe under reasonably foreseeable conditions of operation and are not harmful to the eyes
provided that the products are used and maintained in accordance with this User Manual.

A. Laser aperture

Label with safety precautions

CAUTION

LASER RADIATION

DO NOT STARE INTO BEAM
(CLASS 2 LASER PRODUCT

ANERAGE POWER < 0.6 mW. PULSE ENERGY < 8 n.

4-6 ps. WAVELENGTH 630-680 nm.
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Detector

Sheave diameter
Displayed resolution

Measurement distance
Measurementrange
Display resolution
Display type
Connection

Battery type

Battery operation
Housing material
Dimensions BxHxD
Weight

Detector battery

TECHNICAL DATA

> 60 mm [2.5”]

(Changeable between mm/inch)
Axial offset: 0.1 mm [0.005”]
Angular value: 0.1°

Up to 3 m [9.8’] between transmitter and detector
Axial offset: £3 mm [0.12”] Angular value: +8°
Offset: 0.1° Angle:0.01°

Yellow OLED 96x96 pixels

Wireless technology

Li-lon

5 hours continuously

ABS plastics / Anodized aluminium

95x95x36 mm [3.7x3.7x1.4”]

190 g [6.7 0z]

Press to see the battery status of the detector. While the battery is charging, there is a green flashing light. The laser
transmitter flashes when the battery is low. Change the batteries before you continue to measure.

« Red, flashing once: Battery empty.

« Red, flashing twice: Battery needs charging.

« Green, flashing three times: Good.

« Green, fixed light: Battery full.
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TECHNICAL DATA

XT280 VIB

Part No. 12-1050

Vibration analyser that quickly diagnoses vibration level, unbalance, misalignment and looseness.

Size
Weight
Environmental

Water, sand and
dust

Operating tem-
perature

Storage tem-
perature

Power supply

Battery life

Frequency range

Max frequency res-
olution

Displayed Fre-
quency Units
Inputrange
Dynamic range
VA diagnostic
bands

(RPM = run speed)

200 mm x 60mm x 26mm
280g

IP67 Waterproof
0°C to 50°C

-20°Cto 70°C

2xR6 (AA) 1.5V

Auto power OFF - typically 20 hours continuous operating time depending on brightness set-
ting.

2 Hzto 1 kHz (ISO)

1 kHz to 10 kHz (BDU)

1.25 Hz @ 800 lines FFT setting

Accelerationing
Velocity in mm/s (or inch/s)
Bearing noise in BDU (bearing damage units)

Displacement (mm, microns, inch)

Hertz (Hz), RPM or CPM

User selectable with accelerometer sensitivity
96 dB (0.01g resolution)

Unbalance 1x RPM
Alignment 2x RPM
Looseness 3x RPM

Optional equipment
Stinger 03-1326 accessory probe (length 100 mm) and Magnet 03-1327.

Y
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LEGAL NOTICE

QUALITY CERTIFICATE

Easy-Laser AB is ISO 9001:2015 certified. Certificate number: 900958. Easy-Laser AB confirms that our products are
produced according to applicable national and international regulations and standards. The calibration of the equip-
ment fully complies with ISO 9001:2015 §7.1.5.

Each Easy-Laser® system undergoes a Factory Acceptance Test and is visually inspected prior to delivery.

Warranty commitment

Easy-Laser AB develops and manufactures the Easy-Laser® product range. The products are manufactured under
our stringent quality controls. If the product is malfunctioning or stops working within three (3) years of purchase, the
warranty applies with free repair or replacement of defective parts or products.

Warranty does not apply:
« Ifthe productis handled carelessly or incorrectly.
« Ifthe productis subjected to unusually high temperatures, moisture, shock or high voltages.
« Ifthe productis modified, repaired or dismantled by non approved personnel.

Compensation for any secondary damage caused by an Easy-Laser® product fault does not apply. Easy-Laser AB is
not responsible for any transport costs for equipment sent back to Easy-Laser AB for repair.

Lithium lon battery limited warranty

A Lithium ion battery inevitably loses power during its lifetime, depending on usage temperature and the number of
charging cycles. Therefore, internal rechargeable batteries in the Easy-Laser® product range are notincluded in our
general 3-year warranty. A 1-year warranty applies for the battery capacity to stay above 70 % (after 300 charging
cycles, the battery should have more than 70 % of its nominal capacity left). A 3-year warranty applies if the battery
becomes unusable because of a manufacturing fault or factors that Easy-Laser AB could be expected to have control
of, or if the battery displays abnormal degradation of capacity in relation to use.

ECOM Tablet Computer limited warranty
The warranty of ECOM Tablet Computer (part no. 12-1086) is one (1) year.

Measurement data

Itis the responsibility of the customer to make a backup of all saved data before the product is sent for repair. Reset-
ting of saved measurement data is not covered by the warranty. Easy-Laser AB takes no responsibility for saved data
thatis damaged or lost during transportation or repair.

/[;/ %/gr{v/%/((’

Elisabeth Gardback
Quality Manager, Easy-Laser AB

/, ”‘/{{
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SAFETY PRECAUTIONS

NOTE! Opening the laser units can resultin hazardous radiation, and will invalidate the manufacturer war-

ranty.

If starting the machine to be measured would resultin injuries, the possibility to unintentionally start it must be disabled
before mounting the equipment, for example by locking the switch in the off position or removing the fuses. These
safety precautions should remain in place until the measurement equipment has been removed from the machine.

NOTE! The system must not be used in explosive risk areas.

Laser safety
Easy-Laser® is a laser instrument in laser class 2 which requires the following safety precautions:

« Never stare directly into the laser beam
« Never aim the laser beam at anyone’s eyes

This User Manual contains information about laser safety according to international standard IEC 60825-1: 2007 and
21 CFR 1040.10 and 1040.11 except for deviations pursuant to Laser Notice No. 50, dated June 24 2007. IEC 60825-
1:2014.

The information enables the person responsible for the product and the person who actually uses the equipment, to
anticipate and avoid operational hazards.

According to IEC 60825-1: 2007, products classified as laser class 2 do not require:
« laser safety officer involvement
« protective clothes and eyewear
« special warning signs in the laser working area

if used and operated as defined in this User Manual due to the low eye hazard level.

National laws and local regulations could impose more stringent instructions for the safe use of lasers than IEC
60825-1:2007.

It may be hazardous to look directly into the beam, in particular for deliberate exposure. The beam may cause strong
temporary blindness, especially under low ambient light conditions. However, the risk of injury for Class 2 laser
products is very low because:

A. Unintentional eye exposure would rarely happen under worst case conditions, e.g., when the beam travels
exactly through the centre of the pupil, and that the eye lens focuses the light precisely on the retina.

B. The exposure limits for the laser class include a safety margin, which means that the limits are substantially
below those levels of radiation that are known to cause damage.

C. The natural reflex of the eye to avoid strong light limits unintentional exposure to a very short time (0.25 s).

Travelling with your measurement system

The system includes lithium-batteries. For more information see the product specifications in Technical data. When
travelling by airplane with your measurement system we strongly recommend that you check which rules that apply for
each airline company.

Specifications for built-in rechargeable batteries
Easy-Laser Part

No Type Voltage Output Capacity Included in Part No.

. 12-0944,12-0943, 12-1028, 12-1029, 12-
12-0953 Li-lon 3.7V 7.4 Wh 2000 mAh 1045, 12-1046
12-0952 Li-lon 7.3V 41.61 Wh 5300 mAh 12-0961 (2 pcs)
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SERVICE AND CALIBRATION

Our Service centres will quickly assist you if your measurement system need to be repaired or when itis time for cal-
ibration.

Our main Service centre is located in Sweden. There are several local Service centres that are certified to carry out lim-
ited service and repair. Contact your local Service centre first before sending your equipment for service or repair. All
Service centres are listed on our web site under Service and Calibration.

Before sending your measuring system to our main Service centre, please fill in the online Service and Repair report.

Disposal of old electrical and electronic equipment

(Applicable throughout the European Union and other European countries with separate collection programs). This
symbol, found on product or on its packing, indicates that this product should not be treated as household waste when
disposed of. It should be handed over to an applicable collection point for the recycling of electrical and electronic
equipment. By ensuring this productis disposed correctly, you will help to prevent potential negative consequences to
the environment and human health. For more detailed information about the recycling of this product, please contact
your local city office, household waste disposal service or the retail store where you purchased this product.

COPYRIGHT

© Easy-Laser AB 2019
We might change and correct the manual in later issues without further information.

Changes to the Easy-Laser® equipment may also affect the accuracy of the information.

Address
Easy-Laser AB, PO Box 149, SE-431 22 MéIndal, Sweden
Phone: +46 31 708 63 00, E-mail: info@easylaser.com

Web: www.easylaser.com

Disclaimer
©Easy-Laser AB 2019

Easy-Laser AB and our authorized dealers will take no responsibility for damage to machines and plant as a result of
the use of Easy-Laser® measurement and alignment systems.
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SOFTWARE LICENSES
PDFRenderer

The pdfrenderer uses MIT licensed icons

(Open Iconic www.useiconic.com/open)

The MIT License (MIT)

Permission is hereby granted, free of charge, to any person obtaining a copy of this software and associated doc-
umentation files (the "Software"), to deal in the Software without restriction, including without limitation the rights to
use, copy, modify, merge, publish, distribute, sublicense, and/or sell copies of the Software, and to permit persons to
whom the Software is furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all copies or substantial portions of the Soft-
ware.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, INCLUDING
BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE,
ARISING FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE
SOFTWARE.

The pdfrenderer uses BSD3 licenced code that must be distributed with this copyright notice:
Copyright 2014 PDFium Authors. All rights reserved.

* Redistributions of source code must retain the above copyright notice, this list of conditions and the following dis-
claimer.

* Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the following dis-
claimer in the documentation and/or other materials provided with the distribution.

* Neither the name of Google Inc. nor the names of its contributors may be used to endorse or promote products
derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS" AND ANY
EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF
SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR
TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE,
EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

SmartLocalization
Third Party Libraries

Smart Localization is utilizing the following third party libraries:
Reorderable List GUI for Unity - Copyright (c) 2013, Rotorz Limited.
Copyright (c) 2013, Rotorz Limited

All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted provided that the fol-
lowing conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of conditions and the following dis-
claimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided with the distribution.
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THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS" AND ANY
EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF
SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR
TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE,
EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

The views and conclusions contained in the software and documentation are those of the authors and should not be
interpreted as representing official policies, either expressed or implied, of the FreeBSD Project.

Microsoft Public License (MS-PL)

This license governs use of the accompanying software. If you use the software, you accept this license. If you do not
accept the license, do not use the software.

1. Definitions

The terms "reproduce,” "reproduction," "derivative works," and "distribution" have the same meaning here as under
U.S. copyright law. A "contribution" is the original software, or any additions or changes to the software. A "contributor”
is any person that distributes its contribution under this license. "Licensed patents" are a contributor's patent claims
that read directly on its contribution.

2. Grant of Rights

(A) Copyright Grant- Subject to the terms of this license, including the license conditions and limitations in section 3,
each contributor grants you a non-exclusive, worldwide, royalty-free copyright license to reproduce its contribution, pre-
pare derivative works of its contribution, and distribute its contribution or any derivative works that you create.

(B) Patent Grant- Subject to the terms of this license, including the license conditions and limitations in section 3, each
contributor grants you a non-exclusive, worldwide, royalty-free license under its licensed patents to make, have made,
use, sell, offer for sale, import, and/or otherwise dispose of its contribution in the software or derivative works of the con-
tribution in the software.

3. Conditions and Limitations
(A) No Trademark License- This license does not grant you rights to use any contributors' name, logo, or trademarks.

(B) If you bring a patent claim against any contributor over patents that you claim are infringed by the software, your
patentlicense from such contributor to the software ends automatically.

(C) If you distribute any portion of the software, you must retain all copyright, patent, trademark, and attribution notices
that are presentin the software.

(D) If you distribute any portion of the software in source code form, you may do so only under this license by including
a complete copy of this license with your distribution. If you distribute any portion of the software in compiled or object
code form, you may only do so under a license that complies with this license.

(E) The software is licensed "as-is." You bear the risk of using it. The contributors give no express warranties, guar-
antees, or conditions. You may have additional consumer rights under your local laws which this license cannot
change. To the extent permitted under your local laws, the contributors exclude the implied warranties of mer-
chantability, fitness for a particular purpose and non-infringement.

Apache License, Version 2.0
Copyright 2015 Josh Close

Licensed under the Apache License, Version 2.0 (the "License"); you may not use this file exceptin compliance with
the License. You may obtain a copy of the License at http://www.apache.org/licenses/LICENSE-2.0 Unless required by
applicable law or agreed to in writing, software distributed under the License is distributed on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied. See the License for the specific
language governing permissions and limitations under the License.

NPOI - hitps://npoi.codeplex.com
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Apache License, Version 2.0

Licensed under the Apache License, Version 2.0 (the "License"); you may not use this file exceptin compliance with
the License. You may obtain a copy of the License at https:/npoi.codeplex.com/license

Unless required by applicable law or agreed to in writing, software distributed under the License is distributed on an
"AS IS" BASIS, WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied. See the License
for the specific language governing permissions and limitations under the License.

ZXIng Barcode Scanner, Appcelerate

Apache License

Version 2.0, January 2004

http://www.apache.org/licenses/

TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION
1. Definitions.

"License" shall mean the terms and conditions for use, reproduction, and distribution as defined by Sections 1 through
9 of this document.

"Licensor" shall mean the copyright owner or entity authorized bythe copyright owner that is granting the License.

"Legal Entity" shall mean the union of the acting entity and all other entities that control, are controlled by, or are under
common control with that entity. For the purposes of this definition, "control” means (i) the power, direct or indirect, to
cause the direction or management of such entity, whether by contract or otherwise, or (ii) ownership of fifty percent
(50%) or more of the outstanding shares, or (iii) beneficial ownership of such entity.

"You" (or "Your") shall mean an individual or Legal Entity exercising permissions granted by this License.

"Source" form shall mean the preferred form for making modifications, including but not limited to software source
code, documentation source, and configuration files.

"Object" form shall mean any form resulting from mechanical transformation or translation of a Source form, including
but not limited to compiled object code, generated documentation, and conversions to other media types.

"Work" shall mean the work of authorship, whether in Source or Object form, made available under the License, as
indicated by a copyright notice that is included in or attached to the work (an example is provided in the Appendix
below).

"Derivative Works" shall mean any work, whether in Source or Object form, thatis based on (or derived from) the Work
and for which the editorial revisions, annotations, elaborations, or other modifications represent, as a whole, an ori-
ginal work of authorship. For the purposes of this License, Derivative Works shall notinclude works that remain sep-
arable from, or merely link (or bind by name) to the interfaces of, the Work and Derivative Works thereof.

"Contribution" shall mean any work of authorship, including the original version of the Work and any modifications or
additions to that Work or Derivative Works thereof, that is intentionally submitted to Licensor for inclusion in the Work
by the copyright owner or by an individual or Legal Entity authorized to submit on behalf of the copyright owner. For
the purposes of this definition, "submitted" means any form of electronic, verbal, or written communication sent to the
Licensor or its representatives, including but not limited to communication on electronic mailing lists, source code con-
trol systems, and issue tracking systems that are managed by, or on behalf of, the Licensor for the purpose of dis-
cussing and improving the Work, but excluding communication that is conspicuously marked or otherwise designated
in writing by the copyright owner as "Not a Contribution."

"Contributor" shall mean Licensor and any individual or Legal Entity on behalf of whom a Contribution has been
received by Licensor and subsequently incorporated within the Work.

2. Grant of Copyright License. Subject to the terms and conditions of this License, each Contributor hereby grants to
You a perpetual, worldwide, non-exclusive, no-charge, royalty-free, irrevocable copyright license to reproduce, pre-
pare Derivative Works of, publicly display, publicly perform, sublicense, and distribute the Work and such Derivative
Works in Source or Object form.

3. Grant of Patent License. Subject to the terms and conditions of this License, each Contributor hereby grants to You
a perpetual, worldwide, non-exclusive, no-charge, royalty-free, irrevocable (except as stated in this section) patent
license to make, have made, use, offer to sell, sell, import, and otherwise transfer the Work, where such license
applies only to those patent claims licensable by such Contributor that are necessarily infringed by their Contribution
(s) alone or by combination of their Contribution(s) with the Work to which such Contribution(s) was submitted. If You
institute patent litigation against any entity (including a cross-claim or counterclaim in a lawsuit) alleging that the Work
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or a Contribution incorporated within the Work constitutes direct or contributory patentinfringement, then any patent
licenses granted to You under this License for that Work shall terminate as of the date such litigation is filed.

4. Redistribution. You may reproduce and distribute copies of the Work or Derivative Works thereof in any medium,
with or without modifications, and in Source or Object form, provided that You meet the following conditions:

(a) You must give any other recipients of the Work or Derivative Works a copy of this License; and
(b) You must cause any modified files to carry prominent notices stating that You changed the files; and

(c) You must retain, in the Source form of any Derivative Works that You distribute, all copyright, patent, trademark, and
attribution notices from the Source form of the Work, excluding those notices that do not pertain to any part of the Deriv-
ative Works; and

(d) Ifthe Work includes a "NOTICE" text file as part of its distribution, then any Derivative Works that You distribute
must include a readable copy of the attribution notices contained within such NOTICE file, excluding those notices that
do not pertain to any part of the Derivative Works, in at least one of the following places: within a NOTICE text file dis-
tributed as part of the Derivative Works; within the Source form or documentation, if provided along with the Derivative
Works; or, within a display generated by the Derivative Works, if and wherever such third-party notices normally
appear. The contents of the NOTICE file are for informational purposes only and do not modify the License. You may
add Your own attribution notices within Derivative Works that You distribute, alongside or as an addendum to the
NOTICE text from the Work, provided that such additional attribution notices cannot be construed as modifying the
License. You may add Your own copyright statement to Your modifications and may provide additional or different
license terms and conditions for use, reproduction, or distribution of Your modifications, or for any such Derivative
Works as a whole, provided Your use, reproduction, and distribution of the Work otherwise complies with the con-
ditions stated in this License.

5. Submission of Contributions. Unless You explicitly state otherwise, any Contribution intentionally submitted for inclu-
sion in the Work by You to the Licensor shall be under the terms and conditions of this License, without any additional
terms or conditions. Notwithstanding the above, nothing herein shall supersede or modify the terms of any separate
license agreement you may have executed with Licensor regarding such Contributions.

6. Trademarks. This License does not grant permission to use the trade names, trademarks, service marks, or product
names of the Licensor, except as required for reasonable and customary use in describing the origin of the Work and
reproducing the content of the NOTICE file.

7. Disclaimer of Warranty. Unless required by applicable law or agreed to in writing, Licensor provides the Work (and
each Contributor provides its Contributions) on an "AS IS" BASIS, WITHOUT WARRANTIES OR CONDITIONS OF ANY
KIND, either express or implied, including, without limitation, any warranties or conditions of TITLE, NON-
INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A PARTICULAR PURPOSE. You are solely responsible for
determining the appropriateness of using or redistributing the Work and assume any risks associated with Your exer-
cise of permissions under this License.

8. Limitation of Liability. In no event and under no legal theory, whether in tort (including negligence), contract, or oth-
erwise, unless required by applicable law (such as deliberate and grossly negligent acts) or agreed to in writing, shall
any Contributor be liable to You for damages, including any direct, indirect, special, incidental, or consequential dam-
ages of any character arising as a result of this License or out of the use or inability to use the Work (including but not
limited to damages for loss of goodwill, work stoppage, computer failure or malfunction, or any and all other com-
mercial damages or losses), even if such Contributor has been advised of the possibility of such damages.

9. Accepting Warranty or Additional Liability. While redistributing the Work or Derivative Works thereof, You may
choose to offer, and charge a fee for, acceptance of support, warranty, indemnity, or other liability obligations and/or
rights consistent with this License. However, in accepting such obligations, You may act only on Your own behalf and
on Your sole responsibility, not on behalf of any other Contributor, and only if You agree to indemnify, defend, and
hold each Contributor harmless for any liability incurred by, or claims asserted against, such Contributor by reason of
your accepting any such warranty or additional liability.

END OF TERMS AND CONDITIONS

APPENDIX: How to apply the Apache License to your work. To apply the Apache License to your work, attach the fol-
lowing boilerplate notice, with the fields enclosed by brackets "[]" replaced with your own identifying information. (Don't
include the brackets!) The text should be enclosed in the appropriate comment syntax for the file format. We also
recommend that a file or class name and description of purpose be included on the same "printed page" as the copy-
right notice for easier identification within third-party archives.

Copyright [yyyy] [name of copyright owner]

Licensed under the Apache License, Version 2.0 (the "License"); you may not use this file exceptin compliance with
the License. You may obtain a copy of the License at

http://www.apache.org/licenses/LICENSE-2.0
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Unless required by applicable law or agreed to in writing, software distributed under the License is distributed on an
"AS IS" BASIS, WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied. See the License
for the specific language governing permissions and limitations under the License.

Protobuf.net

The core Protocol Buffers technology is provided courtesy of Google. At the time of writing, this is released under the
BSD license.

Full details can be found here: http://code.google.com/p/protobuf/ This .NET implementation is Copyright 2008 Marc
Gravell Licensed under the Apache License, Version 2.0 (the "License"); you may not use this file exceptin com-
pliance with the License. You may obtain a copy of the License at http://www.apache.org/licenses/LICENSE-2.0
Unless required by applicable law or agreed to in writing, software distributed under the License is distributed on an
"AS IS" BASIS, WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied. See the License
for the specific language governing permissions and limitations under the License.

YAXLib

Copyright (c) 2009 - 2013 Sina Iravanian (sina@sinairv.com)

Permission is hereby granted, free of charge, to any person obtaining a copy of this software and associated doc-
umentation files (the "Software"), to deal in the Software without restriction, including without limitation the rights to
use, copy, modify, merge, publish, distribute, sublicense, and/or sell copies of the Software, and to permit persons to
whom the Software is furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all copies or substantial portions of the Soft-
ware.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, INCLUDING
BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE,
ARISING FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE
SOFTWARE.

OxyPlot
MIT License
Copyright (c) 2014 OxyPlot contributors

Permission is hereby granted, free of charge, to any person obtaining a copy of this software and associated doc-
umentation files (the "Software"), to deal in the Software without restriction, including without limitation the rights to
use, copy, modify, merge, publish, distribute, sublicense, and/or sell copies of the Software, and to permit persons to
whom the Software is furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all copies or substantial portions of the Soft-
ware.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, INCLUDING
BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE,
ARISING FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE
SOFTWARE.

NLog

Copyright (c) 2004-2019 Jaroslaw Kowalski <jaak@jkowalski.net>, Kim Christensen, Julian Verdurmen
All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted provided that the fol-
lowing conditions are met:

* Redistributions of source code must retain the above copyright notice, this list of conditions and the following dis-
claimer.

* Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the following dis-
claimer in the documentation and/or other materials provided with the distribution.

220



LEGAL NOTICE

* Neither the name of Jaroslaw Kowalski nor the names of its contributors may be used to endorse or promote
products derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS" AND ANY
EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF
SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR
TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE,
EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

GPL written offer

To whom it may concern,

This product contains software whose rightholders license it under the terms of the GNU General Public License, ver-
sion 2 (GPLv2), version 3 (GPLv3). If you want to receive the complete corresponding source code we will provide you
and any third party with the source code of the software licensed under an open source software license if you send us
a written request by mail or email to the following addresses:

E-mail

Easy-Laser support team: info@easylaser.com

Postal

Easy-Laser AB
Alfagatan 6
Méindal, SE-431 49

Sweden

Detailing the name of the product and the firmware version for which you want the source code and indicating how we
can contact you.

PLEASE NOTE THAT WE WILL ASK YOU TO PAY US FOR THE COSTS OF A DATA CARRIER AND THE POSTAL
CHARGES TO SEND THE DATA CARRIER TO YOU. THE AMOUNT CAN BE VARIED ACCORDING TO YOUR
LOCATION AND EASY-LASER SUPPORT TEAM WILL NOTIFY THE EXACT COST WHEN RECEIVING THE
REQUEST. THIS OFFER IS VALID FOR THREE YEARS FROM THE MOMENT WE DISTRIBUTED THE PRODUCT
AND VALID FOR AS LONG AS WE OFFER SPARE PARTS OR CUSTOMER SUPPORT FOR THAT PRODUCT
MODEL
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