Software description

ELCOLEVEL V3.3x

08/2007

Universal straightness, parallelism
and flathess measuring system

OEG GmbH
Wildbahn 8i
D-15236 Frankfurt(Oder)

Tel.: 0335 /521 3894

Fax: 0335 /521 3896
eMail: info@oeg-messtechnik.de
http://www.oeg-messtechnik.de



Contents:

1.

11
12
13
14
15

2.

2.1
211
2.1.2
2.2
2.3
2.4

3.

3.1
3.1.1
3.1.2
3.1.21
3.1.2.2
3.1.2.3
3.1.24
3.1.25
3.1.3
3.2
3.21
3.2.2
3.3
3.3.1
3.3.2
3.4
34.1
3.4.2
3.4.3

4.1
4.2
421
4.2.2
423
4.2.4
4.3.
4.3.1
43.11
43.1.2
43.1.3
43.1.4
4.3.2
43.2.1
43.22
4.3.2.3
4324
4.3.3

Program definition and installation/ General operation

Program definition

Installation

General operation

Hints for de-installation

Software-history as from version ELCOLEVEL V3.0

The main window, global settings

The main window

Basic menu commands in the ELCOLEVEL main menu
Main window layout settings

The service mode

The folder structure

Load and save program configurations

Straightness and flatness acquisition with ELCOLEVEL

Measurements and measurement templates

Definition - measurement template

Measurements with ELCOLEVEL

The straightness measurement

The squareness measurement

The multiline/parallelism measurement

The flatness measurement

The twist measurement

Creating and editing measurement templates

The measurement status window

The measured value display

The measurement process display

The measurement process

Measurement process for straightness and multiline measurements
Measurement process for flathess measurements

Settings for the measurement process

The index cards Measurement process 1 and Measurement process 2
The index card Measuring sensors

The index card Evaluation

Safe and evaluation of measurement results

Measured value files and measured value file windows

Editing the measurement results

Straightness and multiline measurements

Flatness measurements

The table of measured values

Extended evaluation with extra functions

Measuring records

Measuring record templates

Definition - measuring record templates, wildcards

Controlling the record print-out with the help of format instructions
The formula editor

The wildcard list using in ELCOLEVEL measuring record templates
Editing the measuring record in the measured value file window
Explanation of the menu commands

Editing a measuring record template

Customized data in the measuring record

Additional settings for the presentation of the measurement results
The report — the complete measurement evaluation in one document

P WWWWWWWWWwWwwWwwwww
1

1
WNPFPPRPOOOOODUITUODRWWNNNRE R

W www
1
el el

N
1
'—\

AR DMDD
1

B '
NNOOONN~NOORNN R

ADADMDMD
1 1 1

T el e

o Ul w

IS
1
[EEN
~



4.4
44.1
441.1
4412
4.4.1.3
4414
4415
4416
4.4.2
4421
4422
4423
4424
443

The graphical presentation of the measurement results
The configuration of the 2D graphics presentation
Graphics parameter — The index card Scaling

Graphics parameter — The index card Axes

Graphics parameter — The index card Grid

Graphics parameter — The index card Representation
Graphics parameter — The index card Labeling

Directly graphics presentation control with the keyboard
The configuration of the 3D graphics presentation

The index cards View and Scaling

The index cards Axes and Labeling

The index cards Color and Effects

Directly 3D graphics presentation control with the keyboard
Presentation of profile sections in the 3D graphics

4-19
4-20
4-20
4-21
4-21
4-22
4-22
4-22
4-23
4-23
4-24
4-25
4 -26
4-26



1. Program definition and installation/ General ope  ration

1.1 Program definition

The program ELCOLEVEL and the belonging customer specifically measuring sensors (electronically
autocollimators, electronically inclination libras etc.) served to measure and show the straightness,
parallelism, squareness of straight lines as soon as the flatness of surfaces.

The applied measuring method is called inclination method, i.e. the straightness divergences are
measured indirectly with the help of an angle measuring system with reflector mirror (autocollimator) or
electronically inclination libra, which are pulled over the straight lines in equidistant distances. The tilt
angle is measured and the program converts it into a course of straightness. For further details about
the composition and operation of the applied hardware, please refer to the attached instruction manual.
During a measurement you can acquire and analyze tilt angle data from up to three data channels (X,
Y, Z), there are any assigned to the connected measuring sensors.

The program ELCOLEVEL is responsible for the menu- and dialog-controlled entering of measuring
parameters, including their saving in configuration files, the hardware control and the saving, the
numerical and the graphical evaluation of measurement results in measured value files and measuring
records.

With ELCOLEVEL you can acquire the straightness of single measuring lines (straightness
measurement), the parallelism or squareness of different measuring lines (parallelism/squareness and
multiline measurement) or the flatness of a rectangular area part (twist and flathess measurements) on
the measuring object. The positions of the measuring lines on the measuring object are defined in
measurement templates. The straightness measurement is the essentially measurement, all other
measurements to define parallelism, squareness or flathess of measuring objects are combinations of
multiple straightness measurement.

1.2 Installation

The following preconditions are required for the installation of ELCOLEVEL :

- a IBM-compatible PC with an processor type Intel Pentium II, AMD K6 or higher;

- operating system Windows 98, NT (with SP 4), 2000, XP;

- main memory size >= 32 MB
(using Windows 2000/XP main memory size >= 128MB recommended);

- video resolution at least 800x600 pixel with >= 256 colors;

- hard disk memory at least 4 MB;

- an USB-port or (optionally) an LPT-port for the connection of the software protection key (,dongle);

- serial ports for the connection of your customer specifically measuring sensors (the alternatively use
of USB-serial-adapters should be tested before);

- for the installation you need administrator rights on the PC (not required for the use of the software);

- the software needs read- and write-access to the using program and data folders, the windows
registry is only used on the software-installation/-de-installation.

Please perform the program installation in the following order:

1. Installation of the measuring sensors and connection with the PC via serial ports
(COM1, COM2, ...), if necessary uses USB-serial adapters.

2. ELCOLEVEL -software-installation (please run the program SETUP.EXE from the installation-CD
and follow the instructions on the screen). The software installation included the installation of the
software protection key driver.

3. Connection of the software protection key (,dongle*) with the PC (via USB- or LPT-port).

4. Start of ELCOLEVEL (a PC-reboot is not necessary).



After installation your ELCOLEVEL -program folder includes the following files and subfolders:

- the main program file ELV32.EXE

- the configuration file ELV32.INI for the storage of program specifically settings

- the file ELV32.MVL for the storage of measurement templates

- some measuring record template files (*.PVL) as measuring record samples for straightness,
multiline and flatness measurements

- different files (DEISL1.ISU, DEISREG.ISR, _ISREG32.DLL ...), used for program updates or
de-installation,

- paths for the storage of measured value files and measuring records.

Using ELCOLEVEL the following files are created:

- the configuration file ELVHIST.INI for the storage of history lists

(e.g. for filenames of loaded files etc.)
- the file ELV32.DAT for the storage of custom specifically measuring record parameter
- optionally several files *.CFG for the storage of use specifically program configurations.

ELCOLEVEL only maintain and safe all program parameter and settings in configuration files

(see above), the software don'’t use the windows registry (there only an uninstall-entry for the software-
de-installation will be created  section 1.4).

So it is simple for the user to safe and restore current program settings in case of a data backup or if
you need support from the manufacturer or vendor.

1.3 General operation

For operating the program, you must be able to work with MS-Windows. All inquiries are menu- or
dialog-controlled with the keyboard or the mouse. Wrong entries are generally not accepted by the
program, i.e. you cannot enter a word into a field that expects a numeral entry. Furthermore sensible
parameter limits operate in all numeral fields.

If the numeral fields have “arrow keys” to the right, the shown parameter can be increased or lowered
within the allowed limits by mouse clicks. For some entry errors, mainly for text entries, there is a list
available (which can be opened with the help of an arrow on the right field edge) where you can choose
the required data; new entries are saved automatically. If a new entry of data is impossible (e.g. for
presentation attributes of the measuring functions, to be recognized when the entry cursor is missing),
you must choose an entry from the list.

Depending on the program status, some objects and menu entries cannot be activated in a window.
They are displayed in gray (e.g. no data can be stored if none have been entered).

1.4 Hints for de-installation

The software de-installation happens using the belonging entry in the Add/remove programs-list in the
control panel. Normally there are files left in the program installation folder (like configuration files etc.)
after the software de-installation, so this folder won't delete. In this case you can manually delete the
remaining files and the installation folder.

If you use any other OEG software on your PC apart from ELCOLEVEL, they might be saved with the
help of the same software protection key. Therefore the software protection key is not removed
automatically when de-installing ELCOLEVEL and must be de-installed separately if necessary. To do
so, insert your set-up CD, switch to the folder \TOOLS on the CD and start the program CBSETUP.



15 Software-history as from version ELCOLEVEL V3.0

06.12.2005 - ELCOLEVEL V3.0

- This is the first 32bit-version of ELCOLEVEL
(all previously versions are based on the 16bit-Windows-API)

12.12.2005 - ELCOLEVEL V3.01

- Integration of measuring sensors type Minilevel NT (company Wyler AG)
and type Nivel 20 (Company Leica)
- Enhancement software control with keyboard

16.02.2006 - ELCOLEVEL V3.10

- Integration of the data acquisition from the MS Windows clipboard (  section 3.4.2)
- Horizontally data limits in the 2D-graphics included (  section 4.4.1.4)
- Problems during the update and print of the data report removed (  section 4.3.3)

10.04.2006 - ELCOLEVEL V3.11

- Improvements and bug-removal on the editing and updating of measuring record templates
- Data report page numbers included
- Conversion of measurement templates from previously ELCOLEVEL -versions included

( section 3.1.3).

28.04.2006 - ELCOLEVEL Vv3.12

- Using of COM-ports with high port numbers for the measuring sensors included
(so far COM1 - COM9, now COM1 - COM3E6 is possible). COM-ports with high numbers appear
especially after the installation of USB-serial adapters (e.g. on notebooks).

20.06.2006 - ELCOLEVEL V3.20

- Integration of measuring sensors type Talyvel (company Taylor-Hobson)

- Variable width of the measurement status window; more units of measurements for the display of tilt
angles available (  section 3.2)

- Optionally choice of a customized record entry for the data report headline ( section 4.3.2.3)

- Uniform print margins for all printouts; unit of measurement for print margins declared in mm

- Improvements of the 3D graphics representation for flatness measurements (Movement of depth
axis in the foreground; variable line width; full color presentation; Optimization and isometric
presentation with one key press)

28.08.2006 - ELCOLEVEL Vv3.21

- Little corrections at the labeling and optimization of the graphical representation

- New wildcard for the printout of the center error of flathess measurements with union jack raster
implemented

- Error correction:
- It wasn'’t possible to change the pre-settings for the evaluation of flathess measurements.

26.10.2006 - ELCOLEVEL V3.22

- Optimization of the twist and flatness measurement evaluation using 1ISO 1101
- It is possible to disable the plausibility check for the input of date and time (required using user-
defined date- and time-format).



14.05.2007 - ELCOLEVEL V3.3

- Integration of measuring sensors type BlueLEVEL and BlueMETER (company Wyler AG)

- Extensions in the measurement status window (  section 3.2):

- The end of a measurement will be displayed in the measurement position display.

- It is possible to finish open gauge length measurements with the remote control.

- You can separately adjust the font size and the display colors for the measured value and the
measurement position display.

Extensions on the editing of the 2D graphics presentation (  section 4.4.1):

- Itis possible to select an any rectangular area in the graphics with the mouse to enlarge this area
to the whole graphics size.

- You have a undo and a redo function for the optimization of the graphics axes.

Extensions on the editing of the 3D graphics presentation (  section 4.4.2):

- You can change the co-ordinate axes position in the graphics window.

Improvements for the flatness measurement process and evaluation using the union jack raster:

- The messages at the start of the partial series of measurements are more detailed.

- Error correction:
There was an error in the flatness calculation, if the width/height of the union jack raster weren't
multiple integer parts of the distance between two measurement points

- Little corrections are performed for the output of the measurement report and the data export using
the windows clipboard.

16.07.2007 - ELCOLEVEL V3.31

- Error correction:
- Error correction during the data readout from the measuring sensor BlueMETER
(company Wyler AG).
- Optimization of border adjustments for the report printout.



2. The main window, global settings

2.1 The main window

The ELCOLEVEL main window contains in addition to the main menu a toolbar and a graphically
presentation on four tab cards for the display of the measurement result from current measurements.

ELCOLEVEL - ¥3.2

ELCOLEVEL - V3.2

The icons in the toolbar can be used as an alternative to the respective menu commands. This
manual, however, only refers to the menu commands to simplify the matter. If the pointer shortly
remains on an icon, a support window is displayed that shows the menu commands corresponding to
the icon. Furthermore a specific menu with graphics editing commands can be made available by
clicking into the graphics with the right mouse button.

During the complete ELCOLEVEL program procedure the main window serves as the bottom layer of
all the open program windows, especially the measured value file windows, dialogs etc.



2

.1.1 Basic menu commands in the ELCOLEVEL mainmen u

The main window contains some basic menu commands that are mainly self-explaining and can be
found in many Windows programs in a similar form. Thus their functions are only briefly explained
here:

File  Open:

Use the command to load an ELCOLEVEL measured value file for editing and evaluating.

For every loaded file a separate measured value file window with the filename in the title bar is
generated. The measured data of all opened measured value files are displayed in the graphics in
the main window. The last opened measured value file or the one selected from the respective
window is taken as the current measured value file whose measured value file window gets the
focus and will be moved in the foreground of the screen ( section 4.1).

You also get a list with the filenames of the last opened files in the file menu to re-open these files
with one mouse click.

File  Close all:

This command closes all open measured value files. If unsaved alterations available in a measured
value file, ELCOLEVEL will ask you to save or ignore the alterations before closing the file.
Individual measured value files can be closed with the respective menu command in the belonging
window displaying the measured value files.

File  Copy graphics:

Use the command to copy the current visible graphics from the main window into the clipboard.
File  Print graphics:

Use the command to print out the current visible graphics in the main window.

File  Setup printer

Use the command to configure your printer or select another printer for printing.

File  Exit:

Use the command to exit ELCOLEVEL . Before that the measured value files are closed and
security checks are made (see File  Close all).

Help Info:

The number of the version and the copyright information of your ELCOLEVEL program version and
data of your software protection key are displayed. If the service-mode is activated (  section 2.2),
it also is available to display system information about your PC and the current operating system.

2.1.2 Main window layout settings

ELCOLEVYEL - Settings for presentation of measurement results x| i . .
Measuring record | Measurement funcﬁonsl Folder structure  Layout | USIng the menu Command Settlngs - presentatlon
ot postion of measurement results the opposite dialog window

£ hide & onthe ket opened. With the settings on the index card Layout

LR Ll you can modify the presentation of the ELCOLEVEL
i Graphics background color, ———————————————————— ma|n W|nd0W

= white = light grary

e p— p—




2.2 The service mode

A careless change of important settings for the measuring sensor definition or the measurement
execution and evaluation can make the measurement more difficult and have a negative influence on
the quality and reliability of the measurement results. Therefore experienced users should only operate
the belonging dialogs; for ELCOLEVEL they can only be accessed in the so-called service mode after
entering a password.

You activate the service mode with the help of the menu item

Settings - Start service mode by entering your password.

Plesse inpul your password: [ After the first installation of ELCOLEVEL the default password is

“OEG". Please differentiate between capital and small letters
when entering the password. A password can maximally be 8

Lo | characters long. All alphanumeric and special characters excepted

SPACE are accepted (without using the Ctrl, Alt or function keys).
To increase the security while entering the password, each
LEMSOCIHEESSATRES ] individual character is displayed as *' on the screen.
Repeatnew password: [ With the help of the menu item Settings - Leave service mode

the access to the above settings is blocked again.

The service mode also allows you to change your password in the menu item Settings - Change the
service mode password. Your new password must be entered twice to check the correct spelling and is
then asked for again. After that ELCOLEVEL confirms that the password was changed successfully by
displaying a respective message.

2.3 The folder structure

Messuring record | Messurement functicns  Folter structure | Layou | In order to increase the clarity, a folder structure for
Program falder [PROGRAMM  DDPR_G2ELVAEXE the storage of the created and used files is

Folder for measured value fies:  [D:1DEGDATENELY =] generated when installing ELCOLEVEL.

Foder for messuring records:  [DA0EGDATENELVIREPORTS = The folder names can be defined in the dialog

Folder for meas. record templates:  [DrOEGDATENELVIPVLIDEUTSCH | _| window with the help of the menu command

Settings - presentation of measurement results on
the index card Folder structure. When you load and
save files, these directories are opened.

With the help of the buttons on the right of the entry
fields you can comfortably select your folder in a
dialog. For folders that have been saved into your
current program folder the name of program folder
ok cancel scoet | in the entry fields are replaced by the wildcard
character [PROGRAM].




2.4 Load and save program configurations

The complete ELCOLEVEL program configuration can be saved and/or loaded in an especially
program configuration file (with the file extension .CFG).

The saving includes all changeable parameters from the hardware configuration, the preparation,
execution as well as the numeric and graphic evaluation of measurements. Using this feature allows
you an optimal use of ELCOLEVEL for several users and different measurement instructions.
Excluded from storage in a program configuration are the measurement templates. The measurement
templates are globally saved in the file ELV32.MVL in the program folder and similarly available for all
users free from a loaded program configuration.

To do this use the main menu command Settings - Load program configuration resp. Settings -
Save program configuration. After the inquire of the filename the configuration file will be created and
saved or re-loaded.

The operation is only possible when no measurement is performed and no measured value file is
open otherwise you get a corresponded error message.



3. Straightness and flatness acquisition with ELCOL EVEL
3.1 Measurements and measurement templates

3.1.1 Definition - measurement template

An ELCOLEVEL -measurement template is a collection of several parameters, which are required for
the execution of a straightness or flathess measurement. These parameters specifies the specification
of the measurement, the position of the measuring points on the measuring object, the data channels
used for the measurement and the measuring record template used for the evaluation of the
measurement. The data of all measurement templates are saved in the file ELV32.MVL in your
program folder.

This section briefly explained the parameter in the measurement templates. Detailed explanations you
findin  section 3.3 Measuring process.

3.1.2 Measurements with ELCOLEVEL

Following all ELCOLEVEL measurement specifications are listed with the belonging measuring
parameters, defined and saved in the belonging measurement templates.

The following parameter are defined for each measurement specification, so you find these
parameters in each measurement template:

- the name of the measurement template:
it's for identification with a length of maximal 32 alphanumeric characters.

- the measurement specification:
defined the purpose of the measurement, the measuring process and the measurement result.

- the data channels to be used for the collection of measured values:
define the hardware indirectly (measuring sensors) which store the values of the tilt angle
(depending on the specifications, 1 — 3 data channels are stored). The data channels are called X, Y
and Z in ELCOLEVEL.

- the name of a file containing the measuring record template that should be used for the analysis:
can be defined optionally. If the file does not exist or no name has been allocated, the belonging
group of the pre-defined measuring record template file is used. The name is a pre-adjustment and
can be changed during the analysis process.

- maximum number of lines in the table of measured values:

Due to the different number of measurement points, every measured value table can be displayed
with one or more columns. Enter the maximum number of lines as a pre-adjustment (the value can
be changed in the measurement protocol after that). This parameter is taken over into the
measurement template because it is directly linked with the number of measured values in the
measurement (which is also derived from the parameters in the template). For further information
please see  section 4.3 Measuring records.

The following parameters are additionally defined as group parameters for all measurement templates
with the same measurement specifications:

- The name of a measuring record template file to be used for the analysis:
This file is used for the analysis of the measurement if, in the belonging measurement template, no
measuring record template file is defined or if it is not found.

All further special parameters will be explained in the following sections.



3.1.2.1 The straightness measurement

The straightness measurement is used for measuring the straightness along a defined line
(measurement distance) on the measurement object. The position of the measurement distance
defines the course of the direct or the optically distracted autocollimator signal when ELCOMAT is
used and when tilt sensors [sic] are used.

For measuring the tilt angle along the measurement course, the following parameters are set in the
measurement template:

- the first measuring position:
determines the position of the measuring sensor or reflection mirror on the measuring object, where
the first measured value is captured.

- the length of the distance to be measured (the gauge length):
is the length of the distance to measure in the positive direction starting at the first measuring
position.

- the distance between two (neighboring) measurement points:
defines the density of measurement points on the measurement course and thus the number of
measured values. For an error-free measurement, it is necessary to set the mirror’s basic length
and/or the measuring sensors onto their basic distance if ELCOMAT is used. The basic
length/distance is derived from the distance of the mirror's/measuring sensors’ supporting points
along the measurement course.

- By defining the data channels, up to three independent straightness measurements can be run in
one measurement course.

Upon request, the length of the distance to be measured can be set during the measurement (by
activating the option Open gauge length in the measurement template). In this case, the measurement
can be ended at any point. Its position then defines the current measurement length.

On the basis of the applied measurement method, the first measurement point is always placed in the
beginning and the last measurement point (maximum) is placed one pixel distance before the end of
the distance to be measured.

All measurements that are described in the following are defined as a combination of two or more
sequential straightness measurements.

3.1.2.2 The squareness measurement

The squareness measurement is made up of two consecutively performed straightness
measurements of right-angled measurement sections to record the squareness of two measured
sections. The defined parameters for the length of the measured sections and the measurement point
distance (  section 3.1.2.1) are used for both partial measurements.

When running an squareness measurement with ELCOMAT and a reflective mirror, the first partial
measurement is usually done directly and the second partial measurement is done with a 90°
deflecting prism. If the used prism has a known constant deflecting fault (90°deviation) it can be
entered in ELCOLEVEL ( section 3.4.1) and is then already deducted during measurement.

The squareness measurement is a special form of the multiline measurement described below.

3.1.2.3 The multiline/parallelism measurement

The multiline/parallelism measurement is made up of two or more (max. 20) consecutively performed
straightness measurements (partial measurements). First of all it serves to record the straightness of
each partial measurement and secondly it determines the angles between each of the recorded
measurement sections. The defined parameters for the length of the measured sections and the
measurement point distance ( section 3.1.2.1) are used for each partial measurement. If you use a
measurement template with variable length, the length of the measured section is determined during
the first partial measurement and is used for all further partial measurements.

The number of partial measurements is not defined in the measurement template but during the first
measurement, i.e. you can stop the multiline measurement after each partial measurement.



3.1.2.4 The flatness measurement

The flathess measurement serves to calculate rectangular surface profiles on flat measurement
objects. To do so, the position of the measurement points on the measurement object is defined with a
grid in the measurement template. On straight measurement sections, the measurement points are
arranged in equally spaced distances. Two types of measurement grids are supported:

- The measurement type XY-grid is made up of three or more measured sections in the horizontal,
two measured sections in the vertical and (optionally) one measured section in the diagonal
direction. The number of measured sections in the horizontal direction determines the density of the
measurement grid and therefore how precise the measurement result is.

- The measurement type Union Jack is made up of three measured sections each in the horizontal
and vertical direction as well as two measured sections in the diagonal direction.
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The flatness measurement is made up of a succession of straightness measurements along the
defined measurement sections. From the measurement results of these partial measurements a
rectangular surface profile is then calculated, which reflects the flatness on the measurement object in
the defined measurement range.

For the definition and position of the measurement grid you can set the following parameters in the
measurement template ( also section 3.1.2.1):

- the length and width of the measurement range,

- the distance between two (neighboring) measurement points,

- the distance between the horizontal measurement sections,

- the data channels used for recording the measurement values ( section 3.1.2)

The necessary number of horizontal measurement sections (in the XY-grid) as well as the number of
measurement points on each of the measured sections are determined during the measurement
process.

You can also find further explanations in  section 3.3.2 Measurement process for flathess
measurements.

3.1.2.5 The twist measurement

The twist measurement is a special form of the flathess measurement for long narrow measurement
ranges. It is performed as a straightness measurement and records measurement values in 2 — 3 data
channels, whereas one channel is used for a normal straightness measurement at the edge (when
using 2 data channels) or in the middle of the measurement range (when using 3 data channels) and
the other one or two to record tilt angles perpendicular to the straightness. From the measuring values
of the measuring sensors, which are vertically arranged to the straightness measurement, one or two
additional straightness profiles can be calculated parallel to the measurement result of the first
straightness measurement.

The measurement result of the twist measurement is then equivalent to the result of a flathess
measurement with a XY-grid and two or three horizontal measurement sections but with a shorter
measuring period.



3.1.3 Creating and editing measurement templates

The menu item Measurement process  Edit measurement templates to create new and edit existing
ELCOLEVEL measurement templates is only available in service mode (  section 2.2).

A vertically divided dialog window is
[ Existing measurement templates: | odificationvadiion | Pre-settings | Meas. template import | opened which shows an alphabetically
Show templates for H P
Name: arranged list of all existing
v Straight it 5 = - Avta-Mame
R, s R e [averare | measurement templates on the left.
. " Measurement specification: H H n

E ?arleellsm.fmurt|I|nitmeasuremerrts {+ Straigtness measuremert " Twist measurement By SeleCtlng the IndIVIdual . .

| RS (B 5 " Sguareness measurement " Flatness measuremert measurement mOdeS the dlSplayed ||St

¥ fress ssenes £ Perelelemimutine ness. can be limited to the respective

Meas. point postion | Messured value logging | Miscellaneous I measurement tem plates.

Sheigtness - L=6mD-100mn Fosition of the first meas. point [ o= mn On the right of the dialog window, on

Straigl'rtness ¥ - L=1m D=100mm Position of the last mess. paint: 000 mm the index card Modification/addition,

i e e M. pointdistance (= i o bse ength): 00 mn are input fields and control elements

Tuvist - /- - L=1m D=100) : [ tooaf= ; ;

B oL Gauge langth t2 measure mm to display and edit parameters of the

IR0 B L B L Bl e T selected measurement templates as

Tuvist - ¥/~ - L=8m D=100mm (defined during the measurement)

Twist - K1Y - Leafen D=1 00mm well as to enter new templates.

Tuvist - ¥/ Z - L=1m D=100mm

Tuvist - ¥/ 7 - L=5m D=1 00mm

Union-Jack - ¥ - L=06m Ly=0.4m -

Lnion-Jack - % - L¥=08m L'=06m -

Union-Jack - % - L¥=1m L%=0.8m - [ Aeaent RESeL Al | Delete |

s Raster - - L¥=0.6m L'y=0.4m -

H-Raster - % - LH=0.8m LY'=06m - \LI
Close |

New measurement templates can be added and existing ones can be edited or deleted by using the
control buttons below the parameters. Depending on the state of processing only those buttons are
available whose functions make sense.

The following functions are available for editing measurement templates:

- Name/Measurement specification:
Here you can specify the name and the type of measurement template. Based on the selected
parameters a name is generated and suggested in the name field by means of the Auto name
function.

- Parameter — Measurement point positions:
The parameters on this index card define the position of the measurement points on the
measurement object.

- Parameter — Measured value logging:
Here you can specify which data channels are used to record the measurement. With twist and
flathess measurements data channels are assigned, in a table, to the individual series of
measurements. To provide assistance, the current allocation of the connected measuring sensors to
the active data channels is shown.

- Parameter — Miscellaneous:
Here you can, among other things, determine the measuring record template used for the
measurement evaluation

- Add template:
The Add button is activated when you have entered a title of a not yet existing measurement
template in the name field. After pressing the button a new measurement template with the currently
shown parameters is added to the list.

- Delete template:
When you press the Delete button the marked measurement template in the list of the
measurement templates is deleted after a confirmation prompt.

Note: When the buttons Accept and Reset (after changing parameters) or Add and Reset (after
entering a new name) are activated, you need to decide for one option before editing
other measurement templates or before exiting the edit mode.

On the index card Standard settings you can set up group parameters, which apply for all
measurement templates with the same measurement specification ( section 3.1.2).

The dialog window Edit measurement templates is also shown to select a measurement template
before a measurement. In this case, however, the parameters of the measurement templates cannot
be changed and the index card Standard settings is not displayed either.

You can exit the dialog window with the Close button.

3-4



3.2

Measurement status

The measurement status window
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By changing the window height with the mouse you also change the font size of the measured value
display and the measurement position display. During a measurement you change the font size of the
measured value display by changing the window height on the top border of the window, and you
change the font size of the measurement position display by changing the window height on the bottom
border of the window.

3.2.1 The measured value display

In the measurement status window, under Measured values, you can see the current measured
values of the measuring sensors, which are connected to a maximum of three data channels (or the
average of a certain amount of recently transmitted measured values is shown). Only the measured
values of the activated data channels are shown, non-activated channels are hidden.

The colored markings on the left of the measured value displays mark the following states (n = the
number of measured values for the dynamic averaging):

Red - No measured values are received from the measuring sensor (and also none shown).
Yellow - Measured values are received but with one of the following exceptions:
- The measured values are beyond the measurement range (range overflow — in this
case the data display shows *****),
- Since the last interruption of the measured value reception or the range overflow,
less than n measured values have been received.
- The PV criterion (maximum noise, see below) is not met.
The displayed value is the average of the individual measured values received since the
last interruption (or the last n measured values).
Green - At least n measured values have constantly been received since the last interruption and

the PV criterion of the last n measured values is met. The displayed value is the average
of the last n individual measured values.

The following parameters are shown/set on the right of the measured value display for each data
channel with connected measuring sensors:



Data transfer:

Use this button to activate/disable the data transmission to the data channels. If several data
channels are connected to the same measuring sensor, this function affects all data channels at
once. The button is only available for testing and for the status display. When starting a
measurement, the data transmission for all channels is automatically activated, when closing the
measurement status window they are automatically disabled.

- k/n measured values (x/sec):

k = number of recently received measured values from which the shown average is calculated

n = a defined number of measured values for the dynamic averaging for the data channel

X = data rate (average number of received measured values per second).

Reference (X/Y/Z = 0):

Use this button to ,zeroize" the displayed measured value, i.e. the current measured value is saved
as offset and deducted from all subsequent measured values.

Maximum noise:

With this value you can define a noise criterion to supervise the stability of the last k (k  see
above) measured values. When setting a positive maximum noise factor, the current PV value
(peak-to-valley = maximum — minimum) of the last k measured values will constantly be compared
to the maximum noise factor and each time it exceeds the maximum it is highlighted in yellow.

A maximum noise factor of O disables the supervising of the PV or noise criterion.

Note: The status of the activated display ,data transfer” changes automatically with an attached
ELCOMAT as measuring sensor when the data reception is interrupted or restored by the
measuring sensor.

The function Reference must not be activated manually during a measurement and is therefore
disabled in the meantime.

If you have chosen the measurement mode Manual input for a data channel (for measuring sensors
without PC connection or without ELCOLEVEL support or for any experimental reason), the
states/parameters described above are disabled and not shown. Determining the average, a reference
copy and the noise criterion are considered useless for manually entered measured values in
ELCOLEVEL and are thus omitted. Instead, you can find an input field at this position for entering your
manually measured values. Each entry is immediately assigned to the respective data display.
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several colors. To take over measured
values during a measurement and to evaluate and log the measurement results the data will, however,
always be transferred in arcsec.

3.2.2 The measurement process display

The displays/function buttons in the Measurement process part of the measurement status window
are only available during a measurement and have the following meaning:

- Measurement template / Series of measurements:
The active measurement template and the number of the currently recorded series of
measurements are shown here.

- Current measurement position (in mm):
In this display you can see the calculated position according to the measurement template (distance
to the set zero point), in which you have to put the measuring sensor (or, with ELCOMAT, the
reflective mirror) for recording the next measured value. After each measured value recording, and
up to the last measurement point, it is increased or decreased depending on the presetting.



- Progress bar measuring position, progress bar waiting time:
Here, the progress of the measurement in the current series of measurements as well as the lapse
of the waiting time until the next measured value recording after having started an automatic
measured value recording are each displayed in a bar graphic.

- Last measured values:
See explanations for the buttons Back and Next.

- Button F5 - Measure:
This button (alternatively activated by pressing the F5 key or, with the respective setting, also by
pressing the space key or using the remote control) is used to transfer the measured values at the
current position into the series of measurements. Then, the position indicator for recording the next
measured value is refreshed. To avoid measured values being recorded several times by mistake,
this function is locked for approximately one second after triggering. A beep signals that the next
measured value can be recorded.
If no measured values are transmitted (display/causes see above), no measured value can be
accepted. In this case, pressing the button causes an error message.
ELCOLEVEL then waits until some measured values are available again and the measurement is
triggered again or is canceled.

- Button F6 - Automatic:
When using this button or pressing the F6 key the automatic measured value recording with waiting
time is activated. Here, the measured values are automatically accepted and the position indicators
refreshed once the preset waiting time has elapsed. However, you have to make sure that the
measuring sensors can always be repositioned in time at the next measurement point within the
waiting periods. The alternative measurement recording via the button F5 — Measuring (see above)
or the remote control is not influenced hereby and can be done parallel.
When receiving invalid measured values the process is interrupted with an error message. Once this
message is confirmed the waiting time starts again. This function can be cancelled with ESC at any
time.

- Button F8 - Finish:
This button is activated in measurement templates with a defined length of the measured section
after the last measured value of the current series of measurements has been recorded. With this
button or, as an alternative, with the F8 key the current series of measurement can be terminated.
When using a measurement template with a variable length in straightness or multiline
measurements, this function is always active during the recording of the first series of
measurements. In this case, the length of the measured section is defined once the series of
measurements is stopped at any measurement point.

- Buttons Relocate, End relocate:
When you measure with ELCOMAT you may not normally move ELCOMAT during the recording of
all measured values of a series of measurements. If, however, the length of the measured section
exceeds the scope of ELCOMAT or the measured values are beyond ELCOMAT measuring range,
you can use the Relocate function to reposition ELCOMAT and continue measuring. To do so, the
current measured values are frozen after pressing the button (you can recognize a red display). Now
you can reposition ELCOMAT in a way that ensures the data recording when the measurement is
continued. When ELCOMAT control unit shows stable measured values again, press the End
relocate button. ELCOLEVEL then recognizes the new state, calculates the deviation of the current
measured values to the ones before the offset and, if this was successful, continues measuring.
ELCOLEVEL supports this moving with the necessary messages and notes.

- Buttons << PgUp — Back and PgDn — Next >>:
With these buttons (or the keys PgUp and PgDn on your keyboard) you can re-determine the
measured values of already measured positions during the recording of a series of measurements
(e. g. when receiving error messages). To do so, move the measuring sensor back into the desired
position and press the respective button until the desired position appears in the position indicator.
Thus, a verification and, if desired, a re-measuring of individual measurement points is possible. The
previously recorded measured values at the desired position are shown in the window Last
measured values and are overwritten when the measurement is repeated.
This function is disabled in the automatic measured value recording with waiting time.

- Button F9 - Settings: section 3.2.1

- Button ESC - Cancel:
If the automatic measured value recording with waiting time is activated, you can terminate the
function with this button. Otherwise, this button or the ESC key is used to interrupt the ongoing
series of measurements, which can be continued after confirming a message, or it can be cancelled.



3.3 The measurement process

3.3.1 Measurement process for straightness and mult  iline measurements

Choose one of the commands New straightness measurement, New squareness measurement or
New multiline measurement in the measurement process menu or from the toolbar to perform the
measurement with ELCOLEVEL .

The preset measurement template ( section 3.4.1) is used for the measurement or, optionally,
chooses the required measurement template from the list of available templates (  section 3.1.3).
The measurement either starts immediately or after choosing the measurement template. The
measurement process is controlled via the ELCOLEVEL measurement status window that is always
shown for this purpose. The measurement is made up of a recording of a series of measurements
(straightness measurement) or several subsequent measurements (multiline measurement) optionally
with x- and/or y- and z-measured values.

The recording a series of measurements consists of the following steps:

- Positioning of the measuring sensor at the indicated position (depending on the settings  section
3.4.1, the first measuring point is the one nearest to or furthest from the set zero point),

- Wait until the measured value display stops fluctuating (“green” display), then press the measure
button for recording,

- Update of the sensor’s position indicator to the next measurement point according to the
measurement template, above mentioned steps are carried out anew until the last measured value
is recorded,

- Activate the button F8 - Finish after recording the last measured value.

For how to repeat the measurement of single measurement points during the measurement see
section 3.2.2 The measurement process display.

In the automatic measurement recording with waiting time the measurement process is time
controlled. Here the user is mainly responsible for positioning the measuring sensor in time. A repeated
measurement of individual measurement points, which might become necessary, is only possible after
terminating/cancelling this measurement option.

After terminating the measurement a separate measured value file window will be created for the
administration of the recorded measurement function. Via this window data can be accessed for editing
and back-up. The measurement record is also shown in this window (  section 4.1).
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3.3.2

Measurement status

Measurement process for flathess measurements
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Choose the command New flatness measurement in the measurement process menu or from the
toolbar to start an ELCOLEVEL flatness measurement. As with the other measurements, a preset
measurement template is used for this measurement ( section 3.4.1) or you will be asked to select a
measurement template ( section 3.1.3).

To control the measurement process the ELCOLEVEL measurement status window is shown again.
On the left of this window you find a list of all series of measurements, which are, according to the
measurement template, necessary for the flatness measurement. In addition, the positions of the
respective measured sections on the measuring object are displayed as symbols pursuant to the type
of measurement (XY-grid or Union Jack).

The flatness measurement is made up of a recording of all these series of measurements, which have
to be carried out subsequently and whose measurement results are then calculated to a rectangular
surface profile, which as a result reflects the flathess of the measured range on the measuring object.

For the measurement type Union Jack three straightness measurements each in the horizontal and
vertical direction as well as two in the diagonal direction are necessary, from which the surface profile
is then calculated. The measurement type XY-grid requires two series of measurement in the vertical
and, if desired, one in the diagonal direction. The number of measurements in the horizontal direction
(at least three need to be done) determines the density of the measurement grid and therefore how
precise the measurement result is.

To perform a flathess measurement it is necessary to carry out all required series of measurements
as a succession of straightness measurements. The respective next measurement is highlighted in the
list by a focus and can be started with the F5 key or Start meas. line. Then the series of measurements
is performed as a straightness measurement accordingto  section 3.3.1.

Measurements already performed are check-marked in the list. You can change the order as you like
and can repeat measurements by simply selecting with the mouse the next desired measurement from
the list.

After completing all necessary series of measurements the measurement can be terminated via the
button Finish measurement. In doing so, a separate measured value file window for editing,
administration and back-up of the measured values is created, as it is done in other measurements as
well.



While with the measurement type Union Jack you always have to record all eight related individual
series of measurements to calculate the surface profile, the XY-grid offers you the following options to
modify the measurement:

- The diagonal measurement is imperative for a definite determination of the surface profile if both
vertical series of measurements are run independently. However, it does not need to be done if the
measured values of both vertical measurements were set against the same reference value, i.e.
both series of measurements depend on each other. In this case, too, the surface profile is
unambiguous.

Deactivate the option Use diagonally measurement if your vertical measurements fulfill this condition
and you therefore want to make do without the diagonal measurement.

- Of course, normally you should perform all horizontal measurements according to the measurement
template. To calculate the surface profile, however, the following is already sufficient:

- three recorded horizontal series of measurements if a diagonal measurement is used and

- two recorded horizontal series of measurements if the diagonal measurement is not used.

In this case you can stop the measurement earlier. The measured values for the measurement
points, which for this reason are not recorded, will be marked as invalid in the measurement result.



3.4 Settings for the measurement process

Via the main menu item Settings  Measurement and evaluation a dialog window is displayed, with
which you can set up measurements with ELCOLEVEL according to your needs.

The dialog window is divided into the index cards Measurement process 1, Measurement process 2,
Measuring sensors and Evaluation. Modifications made on the individual index cards will be saved
after changing the card or by pressing the button Accept or Ok (Ok will also close the dialog window).
After pressing the Cancel button the changes on the visible index card will be undone and the dialog

window closes afterwards.

3.4.1 The index cards Measurement process 1 and Mea surement process 2
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On the index cards Measurement process 1 and Measurement process 2 you can change the
following settings (for details see also  sections 3.2; 3.3):

Current measurement templates (separated by the measurement specifications):

Please choose the measurement templates you wish to use for your measurements (without
previously request). If you select the first entry [User select], you will ask for a measurement
template before starting a new measurement.

Waiting times for automatically measurements:

Here you define the waiting times for automatically measurements (separated in a waiting time
before capturing the first measured value and a waiting time between capturing two measured
values).

Enable remote control:

If this key is set, the capturing of measured values cannot only be started with the keyboard and the
mouse but also with the optionally delivered (ELCOMAT-) remote control.

Reset (setting the measuring sensors to zero) at the begin of a measurement:

If this button is pressed, at the start of each measurement (before accepting the first measured
value of the first series of measurements) all data channels will be zeroized (except for channels
with manual input), otherwise, measurement values-offset values, which were possibly calculated
before by resetting, will be deleted at the start. After finishing a measurement the measured values-
offset values are always deleted.

Enable measured value capturing with the SPACE key:

If you wish to start the capturing of measured values by pressing the SPACE key alternatively to the
other possibilities, you must activate this option.

Error of pentagon prism for squareness measurements:

If necessary, here you can enter the existing deflection error of the pentagon prism you use for your
squareness measurements ( section 3.1.2.2).



The following settings are separately adjustable for the first and all another measurement series (the
distinctions are only used for parallelism/squareness/multiline measurements; for straightness, twist
and flatness measurements always the settings for the first measurement are relevant):

- Increasing measuring position:
If this key is set, the measured values are captured in accordance with the measurement template
with increasing measuring position, if not vice-versa. This option is only relevant using measurement
templates with a defined length of the measuring section, in the other cases (measurement
templates with a open length of the measuring section  section 3.1.2) the measured values are
always captured with the increasing measuring position.

- Invert the X-, Y-, Z-measured values:
If this key is set, the captured tilt angle measured values of the belonging data channels are
multiplied with the factor (-1) before there are reads into the measured value files. This effects an
inversion of the calculated straightness.

3.4.2 The index card Measuring sensors
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In ELCOLEVEL each type of measuring sensor can be activated only once, i.e. different types of
measuring sensors need to be connected to the different active ports. First set the sensors with the
used interfaces and then allocate the used data channels to the required measurement axes of the
active measuring sensors.

For each sensor also set the number of the individual measured values to be read, over which a
measurement result will be calculated by averaging (range of values 1 - 1000, entry 1 = no averaging).
The number is valid for both measurement axes of the sensor. When the transmission of measured
values is running, averaging is effected dynamically (display in ELCOLEVEL measurement status
window) and will be restarted after every interruption in the data transmission.

ELCOLEVEL can also memorize data from the Windows clipboard. This enables a measured value
transfer also from other programs, which are running on the computer at the same time. In this case
the clipboard is used like an interface to the measuring sensor and is periodically memorized during
the measurement. For this purpose the measurement values have to be permanently copied to the
clipboard as a text line of the following form:

[N:xxxxx] [X:aaa.aaME] [Y:aaa.aaME] [Z:aaa.aaME]
E.g. N:0001 X:4.12wsec Y:-3.16wsec



Explanation:

- The square brackets mark the optional indication of the block (they must not be contained in the
text). The order of the blocks (N,X,Y,Z2) is arbitrary, but each block must not exist more than once
per measured value line.

- N:xxx (consecutive measured value number):

Indication of a consecutive number of the current measured value (xxxxx = consec. No.). When a
consecutive number is transmitted, it should be counted up with each new measured value; in case
of several consecutive measured value lines with the same consecutive number only the first will be

accepted.

- X:aaa.aaME Y:aaa.aaME Z:aaa.aaME (measured values):
Measured value format for one measured value each from the X-, Y- or Z-data channel (aaa.aa =
measured value in decimal form; ME = measuring unit). Only measured values of really existing
data channels should be transferred to the text. The measuring units arcsec, mrad and prad will be

accepted.

An averaging can also be defined for measured values from the clipboard. In order to avoid that one

measured value is memorized more than once (if no consecutive number is being transmitted

see

above) the clipboard can be deleted automatically after each transfer of a measured value.

It is also possible to use data channels without connected measuring sensors via the option manually
input. In this case the calculated measured values have to be entered manually during a measurement

( section 3.2.1).

3.4.3 The index card Evaluation
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On the index card Evaluation you define, separately for

the measurement specifications, the analysis methods
use wish to apply to the measurement results after each
new measurement ( section 4.2).

Furthermore you define here the settings for optionally
two free-defined mathematical functions. These so-called
extra functions are available for the evaluation of the
measurement results. For details of the use of the extra
functions  section 4.2.4.



4. Safe and evaluation of measurement results

A measurement result of an ELCOLEVEL -straightness resp. flatness measurement is defined as all
captured tilt angle measured values and calculated straightness resp. flatness measured values
including their measuring and evaluation parameters. Individual tilt angle resp. straightness measured
values are simply called measured values.

4.1 Measured value files and measured value file wi  ndows

The measurement results of all completed measurements are saved in ASCII files on the data carrier,
the so-called measured value files, together with the belonging parameters.
Thus an ELCOLEVEL measured value file contains the following information:

- data of the using measurement template (  section 3.1);

- course of the measured tilt angle (original measured values), course of the calculated straightness
resp. flatness of all belonging measurements acc. to the measurement template;

- settings for the evaluation of the measurement results, separated for all used data channels if
necessary (analysis method, current reference measurement etc.  section 4.2);

- statistic data (measuring specification, point of measuring time, comment) for the measuring record;

- additional customer-specific data for the measuring record;

- defined customer-specific evaluation functions if necessary (extra functions  section 4.2.4);

- settings for the graphical presentation of the measurement results.

For every completed measurement a measured value file is generated in the program and written onto
the data carrier when saved. A separate measured value file window is opened for every newly
generated and every loaded measured value file on the screen. The measurement results of all
opened measured value files are displayed in the belonging graphics in the main window.

The menu of the measured value file window allows you to edit the measurement results and generate
a measuring record ( sections 4.2, 4.3) using the following menu commands:

- Menu File:
The commands Save and Save As save the measured value file under the current name or upon
request under a new name (file copy). When the results are saved for the first time after a
measurement, a file name is always asked for.
The command Close closes the measured value file window and deletes the belonging
measurement results in the graphics. ELCOLEVEL will ask you to save or cancel unsaved changes.
For all other commands in this menu  section 4.3.2.1.

- Menu Measuring record and Menu Edit measuring record:
Using these menu commands allows you to generate, edit and print-out your measuring record on
the basis of a specific measuring record template (  section 4.3.1).

- Menu Edit:
Here you can find all commands for editing and evaluating your measurement results ( section
4.2).



4.2 Editing of measurement results
Before further explanations follow, the term reference measurement is explained here:

Reference measurement - When evaluating a multiline measurement the reference measurement is
that single series of measurements whose tilt error is deducted from all
related series of measurements and to which all angular deviations stated
in the measuring record refer. The reference measurement can be chosen
separately for each measurement channel and changed at will during the
evaluation. With a simple straightness measurement the recorded
measurement line is also a reference measurement.

4.2.1 Straightness and multiline measurements

Due to the specific measurement procedure, the straightness of each single measurement of
straightness and multiline measurements will generally be overlapped by a linear divergence of the
measurement axis, which can exceed the straightness deviation by a multiple. This divergence will be
referred to hereafter as tilting and in the software it is represented by a function called correction line.
Since this tilting is of no importance to most of the ELCOLEVEL applications, the program offers three
methods for calculating this correction line, by means of which the tilting can be eliminated from the
straightness course (for this purpose the correction line is deducted from the measured values):

1. Evaluation method Regression

The correction line is represented by the regression line calculated from the straightness course of the
reference measurement. By deducting this regression line from the measured straightness course a
new straightness course is generated, whose centerline is represented by a line parallel to the
measurement axis (the average of all straightness measured values of the

reference measurement = zero).

2. Evaluation method End point fitting

The correction line is represented by a straight line, which goes through the first and the last
measurement point of the reference measurement of the straightness course (end point connection).
By deducting this straight line from the measured straightness course a new straightness course is
generated of which the first and the last measured values equal zero.

3. Evaluation method 1SO 1101 ( = peak-to-valley-minimum - PV-minimum )

A straight line represents the correction line. After its deduction the minimum of the remaining
straightness course = zero and the peak-to-valley-value (PV-value; = maximum — minimum) is
minimal. By deducting this correction line from the measured straightness course a new straightness
course is generated, whose minimum = zero and whose maximum is therefore the resulting PV-value.
In this new straightness course either at least two measured values are in the minimum (= zero) and
one measured value in the maximum (= PV-value) or vice versa. In this evaluation method the
remaining PV-value also corresponds to the straightness deviation according to 1ISO 1101

In a multiline measurement the tilting is only calculated from the reference measurement and the
resulting correction line is then deducted from the measurement series of the corresponding data
channel. Thereby the angle error and the parallelism error respectively between the series of
measurements remain.

After a measurement the preset evaluation method is applied to the series of measurements of all
data channels ( section 3.4.3) and the tilting is deducted. With multiline measurements the first
measurement becomes the reference measurement by presetting. During the evaluation you can
change the evaluation method and the reference measurement at will via a menu item (see below).



The following data are calculated for all series of measurements and can be output in the
measurement record:

mean value and standard deviation, minimum and maximum measured value for the tilt angle and
the straightness,

Peak-to-Valley value = difference between the maximum and the minimum measured value for the
tilt value and the straightness,

mean radius = radius of a circle bow that is optimally approximated to straightness in m,

the tilting = the absolute increase of the correction line of the straightness course in arcsec. or in
pum/m

for a multiline measurement the angle deviation of each measurement series related to the current
reference measurement in arcsec. or in um/m

The course of the parameters in each partial measurement is displayed in the main window with the
belonging graphics in up to four measurement functions (course of the tilt angle, straightness, optimal
circle bow and correction line).

Hint: The circle bow, which is optimally approximated to the course of straightness, is only
calculated and displayed in the graphics for the straightness minus the correction line. As
the tilting is linear, deducting the correction line does not change the radius of this optimal
circle bow.

The following commands for editing the measurement results are available in the measured value file
window in the menu Evaluation:

Regression:

The evaluation method Regression is set. If the correction line has been deducted before, it is
deducted from the straightness.

End point fitting:

The evaluation method End point fitting is set. If the correction line has been deducted before, it is
deducted from the straightness.

ISO 1101:

The evaluation method in acc. with ISO 1101 is set. If the correction line has been deducted before,
it is deducted from the straightness.

Subtract correction line:

The calculated correction line, which has been found with the current evaluation method, is
deducted from the straightness.

Add correction line:

The calculated correction line, which has been found with the current evaluation method, is added to
the straightness.

Reference measurement (only for multiline measurements):

This menu item allows you to change the current reference measurement. The changed current
reference measurement has an effect on the angle deviation of the measurement series
(parameters in arcsec. or um/m; value for each reference measurement = zero). The following
formulas are valid:

X-deviation(i) = X-tilting(i) - X-tilting  (b) and/or
Y-deviation(i) = Y-tilting(i) - Y-tilting (b)
with i - index of any individual measurement
b - index of the most current reference measurement
tilting - measured absolute increase of an individual measurement

Straightness recalculation:
The course of straightness is re-calculated from the measured values of the tilt angle (original
measured values).
Measured value table:
section 4.2.3

After each step all visible data (statistics, measuring record, graphics in the main window) are updated
automatically.



4.2.2 Flatness measurements

The measurement result of a flathess measurement represents the tilting (  section 4.2.1) in the
regression area, which has been calculated from the area profile. By deducting the regression area
from the measured area profile a new area profile is generated the medium plane of which is
represented by a parallel plane to the surface of the measured object (the mean value of all profile
measurement results = zero).

Apart from the tilting parameters the following data are calculated for the course of the plane profile:

- mean value and standard deviation, minimal and maximal measured value for the tilt angle and the
flatness,

- Peak-to-Valley value = difference between the maximal and the minimal measured value for the tilt
angle and the flatness,

While for the straightness measurement, all measurement results of the running measured value files
can be displayed simultaneously in the graphics in the main window, the flatness measurement only
allows to show the measurement result of the current measured value file to keep a better overview.
The menu item Edit allows you to deduct the tilting from the profile course or to add it. The results can
be seen after the operations in the graphics and the measurement record.



4.2.3 The table of measured values

Measured value table - parameter Ei
Table titles
faor the angle measured value table: |T\It angles j
for the profile measured value table: |Straigmness j
for the angle ! profie measured value |T\Il angles + straightness j
Column titles
fior the measuring position: |PDS [tnrm] j
for angle measured values: |Meas. MR [EMEYE] j
for profile messured values: |Measa MR, [HMEYS] j
Ho. of visible decimals Layout:
for the measuring postion: 1% | Colmn width 72| pixel
for angle measured values: I 2|3 | Row height 20| % pixel
fior profie messured values: I 2 Fort size B2 pixel
Unit for slope angle ed values:
| & wseo  mrad
Options for the copy / save of the measured value table:
% copy the whale table (with ttle and headine)
€ copy only the contents (the measured valuss)
Ok | Cancel | Accept |

The table of measured values can be called up with the help of a menu item of the same name in the
main menu Evaluation in the measured value file window and displays the individual measured values
of a measurement in a table in a separate window.

To display and print the table of measured values there are the following menu items available:

- Edit - Parameter:
A parameters dialog allows you to make different settings to display the table of measured values
(see below).
- Edit - Copy:
The complete table including the headline is copied into the clipboard as a bitmap.
- Edit - Copy as text, Save as text:
Depending on the parameter setting (see below), the complete table or only its contents (the
measured values) are copied into the clipboard as an ASCII format or saved as a text file. The
function is used for transferring the measured values into other applications (e.g. spreadsheets).
- Edit - Print:
The table of measurement values is printed on your printer.
- Visible data:
The menu item Visible data allows you to switch between displayed the measured values of the tilt
angle and/or the calculated profile (straightness) values.

The following parameters can be changed in a dialog of the same name:

- the table headlines,
- the column headlines:
For the column headlines, the following wildcard characters can be used:
- The text sequence %NR% is replaced by the description incl. No. of the measurement series
(e.g. X1).
- The text sequence %ME% is replaced by the current measurement unit.
- the number of the displayed decimal digits,
- the column width, the line height and the font size,
- the selectable display of the angle measured values in arcsec. or mrad
- settings for copying/saving the table of measured values in an ASCII-Format.

For a multi-lined presentation of the table and column headlines, the semicolon can be used to go to
the next line.




4.2.4 Extended evaluation with extra functions

For a specific evaluation of the measurement results there are two mathematical functions available
which are called extra functions in ELCOLEVEL .

The extra functions must be understood as y = f(x) as in all measured functions which display the
space coordinates of the used measurement template; i.e. the number of value pairs of each extra
function equals the number of measurement points in accordance with the measurement template.

Before using the functions you must define the following parameters:

optionally a function name (for labeling the function in the graphical presentation)

the mathematical formula which is used for the calculation

optionally the deduction of a correction line which has been calculated from the function values
(analogue section 4.2.1):

selection of the graphics in which the functions are displayed ( section 4.4)

For defining the calculation formula please consider the following rules:

The following mathematical functions can be calculated:

+,-,%*,/1,abs(), sar() , sqrt() , sin() , cos() , arctan() , exp() , In()

A dot must be used as a decimal sign.
Negative constants should be put in brackets.
- The calculation is made mathematically correct (point edit before line edit etc.).

The following parameters can be used in the function (those measurement results are valid which
have been measured in the first measurement series at the measurement points that are defined by
the space coordinate = function-x-value):

P - current space coordinate in mm (= function-x-value)

XW, XP - tilt angle measured value in the X-data channel in arcsec. and/or the subsequent profile
measured value in um

YW, YP - tilt angle measured value in the Y-data channel in arcsec. and/or the subsequent profile
measured value in um

ZW, ZP - tilt angle measured value in the Z-data channel in arcsec. and/or the subsequent profile
measured value in um

Examples: XP +2ZW *1.25 XW * 4.848

To display the function results of the extra functions in a measuring record and in the graphics, there
are wildcard characters and parameters as in all measurement functions ( sections 4.3.1.4).

Data that are incorrectly entered into the calculation formula are recognized by ELCOLEVEL and
rejected in an error message. Of course, you should only you those parameters of the data channels
for which you have recorded measurement results. Incorrect functions values or those that cannot be
calculated are marked as “****** in the measuring record.

If the functions parameters are changed while editing the measurement results (e.g. change of the
evaluation method  section 4.2.1), there is an immediate visible effect in the function results, .i.e. the
results of the extra functions are updated automatically in the measuring record and the graphics.

You can pre-set data in the available extra functions. Use the dialog box Settings - measurement and
evaluation, index card Evaluation ( section 3.4.3) in the main window for entering your data. Use the
dialog box Settings - presentation of measurement results, index card Measurement functions for
setting the parameters in a graphical presentation. In this case, the extra functions are re-calculated
after each new measurement and displayed with the measurement results. During the evaluation of a
measurement, you can change the data of the extra functions on the index cards Evaluation and
Graphical presentation in the measured value file window with the help of the dialog box File - Settings
( section 4.3.2.4).



4.3 Measuring records

Apart from editing the measurement result the measured value file window served for generating and
displaying the belonging measuring record. In the window there is a universal text editor for ASCI| files
into which the current measuring record template is loaded immediately after opening it. This
measuring record template is the basis for generating your specific measuring record.

4.3.1 Measuring record templates

4.3.1.1 Definition - measuring record templates, wi  Idcards

A measuring record template is an ASCII file, which is used as a sample for generating a measuring
record, i.e. a measuring record without data. Such a protocol form can be generated and edited with
the text editor, which is integrated into the measured value file window, or with the help of any simple
text editor (e.g. NOTEPAD). Editors which do not generate pure ASCII files (e.g. MS-WRITE, MS-
WORD) are not suitable. The filenames of all measuring record templates receive the extension PVL
as a standard.

In order to fill the measuring record template with data and measured values, wildcards are inserted
into the spaces where later the belonging data should be filled in. A wildcard has the following format:

@NAME,Length,Decimals@

The parameter NAME allows the alphanumerical characters Ato Z,0to 9, - and _; small letters are
turned into capitals, the maximal length of a name is 12 characters.

The parameter Length is optional and determines the length of a field in characters where the
belonging data are printed from the right margin. If there are no length parameter or if the length
parameter is 0, the length of the output field corresponds to the number of the characters to be printed
(data output without leading blank characters).

The parameter Decimals can additionally be defined by wildcards with data based on decimal figures
and it determines the number of the decimals to be printed. If there is no decimal parameter, all
significant decimals of a value are printed.

For generating (indexed) individual measured values in measured value tables the additional
parameters Initial value can be entered optionally:

@NAME({,Length{,Decimals}}{|Initial value}@ Ex... @X[1],8|31@

The initial value (the first figure after the vertical line) stands for the index of the measured value which
is printed in the first line of the measured value table (if it is not entered, the initial value =1). This index
is counted up within the measured value table with each new line (the maximum length is the
measured value table, however, is limited).

After each measurement and after loading a measured value file the program automatically replaces
all known wildcards with the belonging data using the current standard measuring record template.
Recreating the measuring record template and the manually substitution of the wildcards is possible
using the menu commands Measuring record - Edit record template and Measuring record - Update in
the measured value file window ( section 4.3.2.2).

The completed measuring record can than be edited as required; it can be changed in the text, saved
as a text file, printed or copied into the clipboard in order to edit it / analyze the data in other programs.



4.3.1.2 Controlling the record printout with the he  Ip of format instructions

By pasting Format instructions into the record template, the printout of the measuring record and/or
the transfer into special reports can be influenced.

Every format instruction is entered into an individual text line and is characterized by a sequence of
signs @\ at the beginning of the line. The format instructions themselves and the comment lines
(character sequence @@ at the beginning of a line, see below) are always displayed on the screen
(before and after each protocol update); they are, however, ignored in the printout of the measuring
record.

The following format instructions can be pasted into the measuring record template:

- @\page
At this position the page is advanced when printing.
- @\protvisible=x (x =0.1)
Define which part of the measuring record should be transferred into your special report:

@\protvisible=0 From here the lines of the measuring record are not taken over into the
report.
@\protvisible=1 From here the lines of the measuring record are again taken over into the

report (= to be pre-set at the beginning of the record).

For a direct printout of the measuring record with the help of the respective menu items, this format
instruction is of no importance.

- @\maxtablelines=x (x = 1..100)
This instruction changes the maximum number of lines in the displayed measured value tables
within the measuring record. In measuring records with many measured values, which are many
pages long, a short measured value table with column headlines can be printed on the first page
and from the second page longer tables can be printed. If there is no such instruction before the first
measured value table, the pre-set value that has been set in the menu item File — Protocol
parameter is valid.

- @@ any text
The character sequence @@ at the beginning of a line does not mark a format template, but a
comment line. Comment lines are ignored in the printout of the measuring record just as print format
instructions.

4.3.1.3 The formula editor

Numbers and wildcards with numerically contents can also be linked mathematically in a measuring
record. To do so you must enter a formula into the measuring record template. A formula has the
following format:

@(TERM,Length,Decimals)

TERM - mathematically correct description consisting of wildcards, constants and
functions mentioned below)
Length,Decimals - optional length of a display field and number of decimals (see above)
Example:
@XY@ mm in the record 10.46 mm

@(@XY@ *2,8,1) mm converted in the record to ....20.9 mm
(the dots displayed here are blank spaces
in the measuring record)

Negative constants should always be put in brackets within a formula ( e.g.: @((-2)*@XY@) ).
The following mathematical functions can be calculated:
+,-,%,/,abs() , sqr() , sqrt() , sin() , cos() , arctan() , exp() , In() .

Wildcards whose results are not numeric must not be used in the formulas (e.g. @NAME@,
@DATUM@).
If formulas cannot be calculated during a record update respective error messages appear.



4.3.1.4 The wildcard list using in ELCOLEVEL measur ing record templates

The following wildcards for data and measurement results are implemented for all ELCOLEVEL -
measurements ( section 4.3.2.3):

@DATEINAME@ -
@DATEIPFAD@ -
@NAME@ -
@DATUM@ -
@UHRZEIT@ -
@COMMENT@ -
@ANZ@ -
@LBASIS@ -

Name of the measured value file

Directory (folder) of the measured value file on the data carrier
Measuring sample name

Date of measurement in the form dd.mm.yy

Time of measurement in the form hh:mm:ss

Measurement comments

Number of measuring points as given in the used measurement template
Distance between two measuring points in mm (mirror base length)

@ZUSATZ1@, @ZUSATZ2@ ... @ZUSATZ10@

@RW_ERROR@ -

Wildcards for customer-specific data
Error of pentagon prism for squareness measurement ( section 3.1.2.2)

For details and meaning of the belonging data for the following listed wildcards  session 4.2.

The following wildcards for statistical measurement results are implemented for ELCOLEVEL -
straightness and multiline measurements (Mi = measurement series i with i = 1,2,3... for multiline
measurements; for straightness measurements the value i ever must be set to 1):

@XW_MWIi]|@
@XW_SA[]|@ -
@XW_PV[i@ -
@XW_MIN[]@
@XW_MAX[i]@

@XP_MW[i]@ -
@XP_SA[]@ -
@XP_PV[i|@ -
@XP_MIN[]@ -
@XP_MAX[l@ -
@X_RAD[]@ -

@X_REGR][]@
@X_REGR2[i|@
@X_DIFF[i|@

@X_DIFF2[i|@

average of the tilt angle measured values of Mi in arcsec.

standard deviation of the tilt angle measured values of Mi in arcsec.
peak-to-valley-value of the tilt angle measured values of Mi in arcsec.
minimum of the tilt angle measured values of Mi in arcsec.

maximum of the tilt angle measured values of Mi in arcsec.

average of the straightness measured values of Mi in um

standard deviation of the straightness measured values of Mi in um
peak-to-valley-value of the straightness measured values of Mi in um
minimum of the straightness measured values of Mi in um

maximum of the straightness measured values of Mi in um

radius of the approximated circle of the straightness measured values
of Miin m

gradient of the correction line of Mi in arcsec.

gradient of the correction line of Miin um/m

difference between the gradient of the correction line of Mi to the gradient of
the correction line of the reference measurement in arcsec.

difference between the gradient of the correction line of Mi to the gradient of
the correction line of the reference measurement in um/m

Above wildcards are valid for readout the data of the data channel X. Wildcards for readout the data of
the data channels Y resp. Z have the same names excepted the first capital is set to Y resp. Z.
To readout the statistical data of the free defined extra functions use the following wildcards:

@E1 MW@, @E1_SA@ - average resp. standard deviation of the calculated values of the first

@E1_PV@

extra function
- peak-to-valley-value of the calculated values of the first extra function

@E1_ MIN@, @E1_MAX@ - minimum resp. maximum of the calculated values of the first extra

function

To readout the belonging data of the calculated values of the second extra function please replace the
first wildcard letters E1 with E2.



To readout the specified measured values of the measurements and extra functions in the measuring
record please use the following wildcards:

@P[il@ - position of the measuring point no. i of the measurement series in mm

@XWIi,k]@

tilt angle meas. value of data channel X, meas. series i, on the meas. position k

@XP[i,kl@ - straightness meas.value of data channel X, meas. series i, on the meas. position k
@YWI]i,kl@ - tilt angle meas. value of data channel Y, meas. series i, on the meas. position k
@YP[i,kKl@ - straightness meas.value of data channel Y, meas. series i, on the meas. position k
@ZWI[ikl@ - tilt angle meas. value of data channel Z, meas. series i, on the meas. position k
@ZP[i,kl@ - straightness meas.value of data channel Z, meas. series i, on the meas. position k
@ELi|l@ - calculated value no. i of the first extra function

@EZ[ll@ - calculated value no. i of the second extra function

If you set the index i to zero in the wildcards for the measuring point position or extra functions
(P[i1, EL[i], E2[i]) or the index k to zero in the wildcards for the specified measured values

(XWTi,k], XP[i,k], ...), these wildcards are served as field parameter wildcards. That means, all lines
that included at least one field parameter wildcard in the measuring record template, are upward
repeated for each measuring point in the measuring record. So it is easily possible to create and
readout measured value tables.

To readout a measured value table with field parameter wildcards see the following example (output of
data of three measurement series in the data channel X):

Measuring record template:

position | angle X | straign.X| angle X | straig n.X| angle X | straign.Z
| meas. 1 | meas. 1 | meas. 2 | meas. 2 | meas. 3 | meas. 3
+ + + + [ — S R

@P[0],8@ | @XWI[1,0],8,2@ | @XP[1,0],8,2@ | @XW[2,0] 2@

Measuring record after updating the measuring recor d template:

position | angle X | straign.X| angle X | straig n.X| angle X | straign.Z
| meas. 1 | meas. 1 | meas. 2 | meas. 2 | meas. 3 | meas. 3

+ + + + [ — S R

0| -003| -005| -042| -0,0 5| -0,38| -0,05

50| -0,63| 0,06| -047| -0,0 4| -0,33| -0,03

100| -0,63| 0,02 -056| -0,0 4| -0,34| 0,01

150| -0,38| -0,02| -0,58| -0,0 6| -0,35| 0,04

200| -0,48| 0,00 -0,63| -0,0 9| -0,38| 0,06

250| -0,48| 0,00 -052| -0,1 3| -0,38] 0,09
300 | -] -0,01] -] -01 4] -] 011

Another method to readout all specified measured values in a measured value table is described in
section 4.2.3.



The following example shows on the basis of a straightness measurement how to transform a
measuring record template into a final measuring record:

Giving measurement data/parameter:

Measuring specification: Straightness measurement, x-plane
Name: Test measurement of a steel rail
Measuring time: 2006/08/01, 17:10 p.m.

Comment: V2A, tempered

First measuring position: Xx=0mm

Last measuring position: X =700 mm

Distance between the meas.positions: 100 mm

x/imm | 0 50 100 150 200 250 300 350
Tilt angle measured values: w/sec| 9.83 9.79 9.73 10.10 10.66 11.48 9.84 -
Straightness measured values: zimm | 0.00 2.38 4.75 7.11 9.56 12.14 14.93 17.31
Calculated measurement results: average 16.901 mm

standard deviation 10.789 mm
peak-to-valley-value 33.95 nm

Gradient of the correction line 10.0 arcsec. = 48.24 nm/m

max. 4 lines in the measured value table in the meas. record (defined in the meas. template)

Given measuring record template:

Measuring record

Meas. specification: Name of sample: @NAME@
Time of measurement:. @DATUM@ - @QUHRZ@
Comments: @COMMENT@

Meas. results: Peak-to-valley-value: @XP_PVI[1],0,2 @ pm
Average: @XP_MWI1],0,3@ pm

Standard deviation: @XP_SA[1],0,3@ pm
Gradient of the correction line: @X_REGR1,0,1@ arc sec = @X_REGR2,0,2@ pm/m
Resulting measuring record:

Measuring record

Meas. specification: Name of sample: Test measurem ent of a steel rail
Time of measurement: 08.01.98 - 17:10:00
Comments: V2A, tempered
Meas. results: Peak-to-valley-value:  33.95 pm
Average: 16.901 pm
Standard deviation: 10.789 um
Gradient of the correction line: 10.0 arcsec = 48. 24 pm/m

Apart from the already implemented wildcards you can define up to 10 more customer specific
wildcards to integrate further data into your measuring record which refer to your specific field of
application (e.g. name of the tester, name of the customer, drawing no., material parameter etc.). To
define your customer specific wildcards and input the belonging data use the menu command File -
Settings - Measuring record in the measured value file window (  section 4.3.2.3).

With the software installation several measuring record template files (*.PVL) are copied in the
belonging folder to serve as examples for measurement templates for straightness, multiline and
flatness measurements.



4.3.2 Editing the measuring record in the measured value file window

4.3.2.1 Explanation of the menu commands

In order to generate and edit a measuring record the following menu commands are available in the
measured value file window.

Depending on the status of the measuring record, those menu commands, which cannot be executed,
will be colored in gray.

1. Menu File

Settings:

A dialog window is opened wherein you can change specific data for your measuring record

( section 4.3.2.3), the parameter for the evaluation of the measurement results with the extra
functions ( section 4.2.4) as well as the adjustments for the graphical presentation of the
measuring and extra functions.

Report:

A separated window is opened for the presentation, editing and output of the measurement report, a
combination of your measuring record with any measurement result graphics ( section 4.3.3).
Print Report:

Please printout your measurement report with this function (  section 4.3.3).

2. Menu Measuring record

Update:

The displayed measuring record template is updated, i.e. all known wildcards are filled up with
current data and measured values of the measured value file. As the result you can see the
completed measuring record in the measured value file window.

Save:

The current measuring record text is saved as a text file on the data carrier. Before that you will be
asked to enter a filename whereas the name of the measured value file with the extension .TXT is
suggested.

Print:

The current measuring record text is given out on your printer.

Load template:

Here you can load a new measuring record template basic for your measuring record.

Edit template:

A separately window for editing the measuring record template will opened on the right side of the
measured value file window ( section 4.3.2.2).

3. Menu Edit measuring record

This menu supplies some generally valid text editor commands for editing your record template / your
measuring record. The majority of these commands served to move passages in the text into or out of
the clipboard. If you enter the key combination displayed in the corresponds menu item you can also
release the commands with these key combinations.

The following commands are available:

Undo (Ctrl-2):

The last editor command (menu command resp. text input) is undone.
Cut (Ctrl-X):

The marked text is deleted in the text and copied into the clipboard.
Copy (Ctrl-C):

The marked text is copied into the clipboard.

Paste (Ctrl-V):

The text is copied from the clipboard to the cursor position into the text.
Delete (Del):

The marked text is deleted in the text. The contents of the clipboard are not changed.
Mark all:

The total text is marked.

In order to mark an individual text passage, move the mouse over it while pressing the left mouse
button or move the cursor keys over it while pressing the shift key.
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4.3.2.2 Editing a measuring record template

After activating the menu item Measuring record — Edit template all wildcard characters are shown at
the right edge of the measured value file window and the functions for editing the measuring record
template are made available. On the left in the editor, the current record template draft is shown.

To set a wildcard characters into your record template, select the respective entry from the list and
enter (if the belonging data should be printed on the right in your record text) the desired length of the
display field and, if necessary, the number of digits in the respective entry field. For displaying the
statistical data and the individual measured values, please enter the index of the desired measurement
series and/or the measured value.

In the field wildcard character the desired wildcard is shown in a way that it can be entered into the
record template as you request it. Then set the text cursor onto the wanted position in the record
template text and push Set wildcard. Repeat these steps for the wildcards of all parameters you want
to enter into the measuring record.

Alternatively you can also enter the wildcard directly into the record template with the help of the
keyboard.



In the following, you will get a description of all functions which are available for generating and editing
record templates:

- Update text / Reset text:
This function switches between displaying the record template and the resulting measuring record.
Thus you can test the effect of the set wildcards onto your measuring record in the preview function.

- Set wildcard:
This function pastes the term which is shown in the field wildcard into the current cursor position in
the record template. The function is only available if the displaying of the record template is
activated.

- Load template:
Here you can load a new measuring record template basic for your measuring record. The name of
the current measuring record template is displayed in the belonging text field.

- Save template:
The current status of the displayed measuring record template is saved on the data carrier. Before
that you will be asked to enter a filename; there should be a standard file extension which is .PVL.
Using this function is only possible, if you see the record template in the text window (see above

Reset text).

- Text size:
Here you can define the text font size in pixel. This setting affects the display on the screen and the
printout of the measuring record.

- New page:
A page change is inserted on the current cursor position in the measuring record template to affect
the printout of the measuring record (format statement @\page  section 4.3.1.2). Using this
function is only possible, if you see the record template in the text window.

- Close:
ends the editing of the record template and closes the belonging window. In the editor of measured
value file window, the finished measuring record is displayed.

If you have changed the record template and have not saved the last changes, the program will
remind you of doing so when the measured value file is closed.



4.3.2.3 Customized data in the measuring record

After calling up the menu item File — Settings in the
measured value file window, a dialog is shown on the
index card Measuring record into which you can
enter your specific data for your measuring record.
The above data name, comments, date and time are
part of every measured value file and are displayed
with the help of the wildcards @NAME@,
@COMMENT@, @DATE@ and @TIME@ in the
measuring record. Date and time are pre-set with the
current time of measurement when a measurement
is started.

The other entries can be freely configured upon
request. There are maximally 10 test entries
available the number of description of which can be
set in the configuration file ELV32.DAT in your
program folder.

For changing the configuration, please take the following steps:

1.
2.

3.

Close ELCOLEVEL.
Open the file ELV32.DAT in your ELCOLEVEL program directory with an ASCII text editor (e.qg.

EDITOR.EXE).
In this file you'll find the section [Protokoll-Titel] with the entries
Protokoll-Zusatztitel1= to Protokoll-Zusatztitel 10= (see example):

[Protokoll-Titel]
Protokoll-Zusatztitel1=Tester-name
Protokoll-Zusatztitel2=Drawing-no.
Protokoll-Zusatztitel3=Serial-no
Protokoll-Zusatztitel4=Order-no
Protokoll-Zusatztitel5=Object-no
Protokoll-Zusatztitel6=Customer

i:;'rotokoII-ZusatztiteI9:
Protokoll-Zusatztitel10=

and the section [Protokoll-Daten] with the entries
Protokoll-Zusatzdaten1= to Protokoll-Zusatzdaten10= (see example):

[Protokoll-Daten]
Protokoll-Zusatzdaten1=Mr. Jones
Protokoll-Zusatzdaten2=08/15

.F'"rotokoII-ZusatzdatenQ:
Protokoll-Zusatzdaten10=

. From the line Protokoll-Zusatztitel1= behind the equals sign enter the description of your

belonging specific data in an ascending order. All those entries that are not needed remain empty
behind the equals sign.

In the lines Protokoll-Zusatzdaten1= all data are saved which you have entered as default data
for new measurements with the help of the above dialog box.

. Save and close the file and re-start ELCOLEVEL . The current configuration is now displayed

before each new measurement and in each measured value file.

In the measuring record, the entries are represented by the wildcards @ ZUSATZ1@ ...
@ ZUSATZ10@.

Hint: In your measured value file, only the data entered by you, but not the belonging

configuration is saved. If you must permanently change the configuration, the relation
between data and configuration might be incorrect when loading older files.

4-15



You can select one entry out of the list of your customized data as report title parameter. Then the
entering data of this parameter are printed out in the headline on every site of your measurement
report (  section 4.3.3). This information e.g. can help you at the assignment of the printed pages to
the belonging reports.

After the first installation of ELCOLEVEL a default configuration of customized data is pre-set. To
reconstruct the default configuration if necessary, delete the file ELV32.DAT in your ELCOLEVEL
program folder and re-start ELCOLEVEL .

4.3.2.4 Additional settings for the presentation of the measurement results

Using the main menu command Settings - presentation of measurement results a dialog window
opened, with the help of whose you can configure the textual and graphical presentation of the
measurement results among others (for details see also  sections 4.3.2.2, 4.4).

The presentation of the measurement results is influenced by the following settings on the index cards
Measuring record and Measuring functions:

- Convert decimal points to decimal commas:
Normally floating point values in measuring records will be represented with decimal points. Please
set this key, if you wish a representation with decimal commas. The difference can be important for
a data transfer to other software (e.g. to a spreadsheet) via clipboard.

- Page layout (margins):
Here you can define the size of the page border for the printer output of the graphics, measuring
records, reports etc.

- Graphical presentation:
These settings are determining for the readout of measuring functions in the 2D-graphics
( section 4.4).

- Settings in the index card Graphical presentation:
Here you can make the pre-settings for the graphical presentation of all displayable functions that
can be shown in 2D-graphics (  section 4.2.1) and of the additionally calculated extra functions
( section 4.2.4) for new straightness, multiline and twist measurements.
You can influence the following default settings for the measurement and extra functions, separately
for individual data channels and for reference and further measurements:
- line style, line thickness and presentation color
- display of the measurement function on/off.

The pre-set parameters on the index card Graphical presentation can be changed for each
measurement in the individual measured value files later. Use the menu item File — Settings, index
card Graphical presentation in the measured value file window.
For further instructions on the index cards Folder structure and Layout  section 2.3 and
section 2.1.2.



4.3.3 The report — the complete measurement evaluat ion in one document

So far, the configuration of the text part in your measuring record has been described; however, the
complete documentation also allows the graphical presentation of the measurement results on a
number of pages in a freely configurable form. The complete measuring record is called Report in
ELCOLEVEL and is generated and edited with the help of the menu item File — Report in the
measured value file window. Therefore a separate report preview window is opened where the finished
report is shown on the left and the function bar for editing it, is shown on the right.

The default setting contains a headline which is followed by a measuring record text and optionally the
belonging graphical presentations with explanations. In the headline, which is printed out on every
report site, are readout the current page number and optionally the data of one of your customized
measuring record entries ( section 4.3.2.3).



When transferring the measuring record text, the format instructions contained in the text is
considered ( section 4.3.1.2), i.e. upon request, a part of the text can be excluded and a new page
can be started for the print out.

The graphical presentations are copies of the belonging graphics in the ELCOLEVEL main window
whereas (if more than one measured value file is opened) only one measurement functions of the most
current measured value file are copied into the report with the belonging explanations.

If the customer wishes, further elements can be pasted into the report, e.g. your company logo etc.
Please contact OEG in this matter.

The following functions are available in the function bar:

- the icon bar:
The icons at the top edge of window help you to navigate between the individual report pages and
allow you to print the report.

- Font size:
Here you can change the font size for printing your measuring record text in the report.

- Graphics in the report:
Select your graphics, which should be pasted in behind the record text in the report, from here.

- New page before the graphics:
Use this option if you wish to output the graphics ever on a new page independent of the length of
the measuring record text.

- Copy meas. functions of all opened measured value files:
If more then one measured value files are open, you see the visible measuring functions of all
opened measured value files together in the belonging graphics (  section 4.4). By using this option
all these visible measuring functions are accepted to the graphics in the report otherwise only the
measuring functions of the current measured value file are accepted.

- Save report:
This function allows you to save the report in different formats on a data carrier after entering a file
name. Please consider that a separate file is generated for every report page if the report is saved in
a WMF graphic format and that the files are named DATEIO01.WMF, DATEI0O02.WMF etc. (where
FILE is your file name without any extensions).

- F5 — Update:
After changing the font size for the graphic selection, the report preview is updated with this function.

- Print
Use this command (as the corresponding icon — see above) to print the report on your printer.

- Set up printer
Use this command to configure the printer and to choose another printer for printing the report, if
necessary.

- ESC - Finish:
This command closes the report window.

The menu item File — Print report in the measured value file window ( section 4.3.2.1) prints the

report without opening the preview window before. The finally set report configuration is printed and the
finally selected printer is used.



4.4 The graphical presentation of the measurementr  esults

The measurement results of an ELCOLEVEL measured value file are graphically presented in four
separate graphics on four index cards in the program main window where the measurement functions
of the running measured value files are shown:

- in the graphics Tilt angle
the measured Tilt angle courses (original measured values) are presented depending on the
measurement position of all considered data channels in 2D graphics (except for flatness
measurement)

- in the graphics Straightness
the calculated straightness courses are displayed depending in the measurement positions of all
considered data channels in 2D graphics (except for flathess measurements)

- in the graphics Straightness + Tilt angle
the measured Tilt angle courses and the calculated straightness courses are displayed depending in
the measurement positions in 2D graphics (= sum of the presentations from the graphics windows
tilt angle and straightness). Please consider that the vertical graphic axis applies to both
measurement units (measured in arcsec. and/or in um) due to the scaling.

- in the graphics Twist/Flatness
the calculated Flatness courses are shown depending on the measurement positions of the twist
and flathess measurements in 3D graphics.

The 2D graphics show the measurement results of all open straightness, multiline path and twist
measurements, which is useful when comparing some measurements, but can also become
incomprehensible very quickly. Therefore only open the measured value files whose measurement
results you want to analyze. You can also hide the measurement results of all non-current measured
value files or display them in gray (  section 4.3.2.4). The explanation under the graphics is only valid
for the current measured value file.

The 3D graphic window Twist/Flatness only shows the measurement result of the current measured
value file even if more than one twist and flatness measured value file is opened.

The graphics axes of the 2D and 3D graphics are called as follows depending on the displayed data:

Longitudinal axis - The longitudinal axes are the horizontal graphics axes of the 2D and 3D
graphics. The current measurement position is shown in mm.
Depth axis - The depth axis is the graphic axis of a 3D graphic image that advances into

the depth. It shows the current measurement position into a vertical direction
for twist and flathess measurements in mm.

Measured data axis - The measured data axis or measured data is the vertical graphics axis of the
2D graphics and the vertical graphics axis in the 3D graphics. It shows the
measured tilt angle measured values in arcsec. and/or the calculated
straightness measured values in pum.

Hint: When displaying the 2D graphics Tilt angle and/or Straightness in your report, only the
measurement functions of the current measured value file are taken over, the
measurement functions of the other running measured value files are ignored
( section 4.3.3).

All four displayed graphics are separately configurable with the help of belonging dialogs.



4.4.1 The configuration of the 2D graphics presenta  tion

After selection of a 2D graphics in the ELCOLEVEL main window you can change some settings of
the 2D graphics presentation with the help of several menu commands and dialogs.

To do this use the following menu commands in the Graphics menu (the same menu appears as
popup menu, if the mouse cursor is situated in the graphics and you click the right mouse button):

- Optimize longitudinal axis, optimize measured data axis:
The scaling of the respective axis is optimally adapted to the visible measuring functions.
( section4.4.1.1).

In the same menu you have a undo and a redo function for each optimization separately for both
graphics axes.

- Graphics parameter:
A dialog window is opened where you can change the graphics presentation according to your
requirements with the help of many functions. The individual functions will be explained in the
following.

Furthermore you can select an any rectangular area by pressing the left mouse button and moving the
mouse in the graphics. Now you can enlarge this area to the whole graphics size by a double click on
the left mouse button. To undo this function use the optimization undo function (see above). Clear a
undesigned selected area with a right mouse button click.

Some of the described functions become effective in the graphics immediately, for the others
(especially for changes in the entry fields) you must press the key Accept, change to another index
card or close the dialog down.

4.4.1.1 Graphics parameter — The index card Scaling

By using the scroll bars for scaling the axis you can minimize or
stretch the graphics in either direction, i.e. the size of the intervals
measured in pixels is decreased or increased (an interval is the
distance between two little scale lines on a graphics axis). The
arrow keys next to the scroll bars move the origin of coordinates by
one interval either into the positive or the negative direction. Upon
request the scale bars can also be displayed in the graphics
directly (on the left of or under the axes) and serve the same
function. Furthermore these functions also can perform in the
graphics using the keyboard (  session 4.4.1.6).

For Optimizing the individual axes (started with the respective menu commands — see above - or the
belonging Optimize... keys) the parameters Origin and Value/interval of the respective axes

( section 4.4.1.2) are changed in a way that the complete development of the displayed functions is
realized in the visible value area of the axes.



4.4.1.2 Graphics parameter — The index card Axes

On this index card you can change the following parameters for
the two graphics axes:

- Origin:
This is the place to enter the real value for the position of the
origin of coordinates in the x and the y-direction. These values
can also be increased or decreased in steps of one interval with
the help of the scaling arrow keys ( section 4.4.1.1) or directly
in the graphics using the keyboard (  session 4.4.1.6).

- Value/interval:
An interval of a graphics axis is the distance between two little scale lines. This value defines how
many real units an interval in the direction of the respective axis consists of.

- Intervals/unit:
An interval of a graphics axis is the distance between two little scale lines; a unit is the distance
between two big scale lines. The graphics axes are labeled with unit numbers at all big scale lines (if
it comes to overlapping because the distance between two scale lines is too small, unit numbers are
left out). Thus you decide about the density of unit numbers at the individual axes here.

- No. of decimals:
Please determine the number of decimal places that should appear with the unit numbers at the
axes.

- Rel. position [pixel]:
Here you define the positions where the graphics axes are displayed which are relative to their real
position in the graphics.

With a suitable variation of the parameters Origin and Value/interval any part of the graphics can be
displayed in any size.

4.4.1.3 Graphics parameter — The index card Grid

This is where you determine the parameters for the
grid to be displayed in the graphics. You can show the
grid as a network with freely selectable line
parameters, but you can also simply show the network
intersections.

The distance between neighboring grid lines is
normally adapted to the respective axis scaling
(therefore please choose the interval or unit size);
however, you can also choose any other distance
(when selecting Distance = 0 the grid is not displayed
for the respective direction).

Hint: Interrupted lines are only displayed in line thickness 1 in the graphics. If you increase the
line thickness, the line style is ignored and the line is drawn as a continuous one.



4.4.1.4 Graphics parameter — The index card Represe ntation

If you would like to display a crosshair for the mouse cursor and/or a frame, you can set the
parameters for these elements here.

Use the elements Horizontally Limit 1 - 3 for displaying horizontally lines in the graphics (e.g. for the
marking of measured data limits). The value in the Limit field determined the intersection of the line
with the vertically graphics axis (measured data axis).

4.4.1.5 Graphics parameter — The index card Labelin g

Please define the graphics headline and the labeling for the two graphics axes and their positions in
the graphics on this index card.
You can use a wildcard instead of the current unit for labeling the individual axes in the text:

- The text sequence %ME% is replaced by the current unit.

4.4.1.6 Directly graphics presentation control with the keyboard

The compression and stretching of the graphics in both directions ( section 4.4.1.1) as well as the
increase and decrease of the origin of coordinates ( section 4.4.1.2) is also possible using the
following key combinations:

Key combination Activity
Ctrl-left arrow The interval size of the horizontal graphics axis will decreased resp. increased,
Ctrl-right arrow so the graphics will compress resp. stretched in the horizontal direction.
Shift-left arrow The origin value of the horizontal graphics axis will decreased resp. increased
Shift-right arrow by one interval, so the visible part of the graphics will moved in the horizontal
direction.
Ctrl-bottom arrow The interval size of the vertical graphics axis will decreased resp. increased,
Ctrl-top arrow so the graphics will compress resp. stretched in the vertical direction.
Shift- bottom arrow | The origin value of the vertical graphics axis will decreased resp. increased by
Shift- top arrow one interval, so the visible part of the graphics will moved in the vertical
direction.
Hint: These key combinations are only effectively if the graphics window is focused, if

necessary, selecting the graphics before by click into the graphics window.




4.4.2 The configuration of the 3D graphics presenta  tion

After selection of the 3D graphics in the ELCOLEVEL main window you can change some settings of
the 3D graphics presentation with the help of several menu commands and dialogs.

To do this use the following menu commands in the Graphics menu (the same menu appears as
popup menu, if the mouse cursor is situated in the graphics and you click the right mouse button):

- Optimize longitudinal axis, optimize depth axis, optimize measured data axis:
The scaling of the respective axis is optimally adapted to the visible measuring functions.
( section4.4.2.1).

- Graphics parameter:
A dialog window is opened where you can change the graphics presentation according to your
requirements with the help of many functions. The individual functions will be explained in the
following.

- Presentation:
Change between a 3D graphics presentation and a graphic projection in one of the orthogonal
sections. See  section 4.4.2.1 for details.

- Show longitudinal profile; show depth profile:
Displays the presentation of profile sections in the 3D graphics in separately windows.
See  section 4.4.3 for details.

Some of the described functions become effective in the graphics immediately, for the others
(especially for changes in the entry fields) you must press the key Accept, change to another index
card or close the dialog down.

Hint: In the following sections the three spatial axes of the 3D graphics presentation
longitudinal axis, depth axis and measured data axis also can be named as x-axis, y-axis
and z-axis.

4.4.2.1 The index cards View and Scaling

The functions on these index cards allow you to change following parameter of the presentation in the
3D coordination system:

- Rotating around the longitudinal axis, depth axis, measured data axis:
The coordination system is rotated around the spatial axes. By varying the angle of view the
graphics is displayed in different perspectives. You also can change the angle of view in the
graphics using the keyboard (  session 4.4.2.4).

- Show coordination system:
With the help of this button you can display or hide the coordination system.

- Show z-axis always vertically:
For a better understanding you can force the display to permanently show you a vertical image of
the measured data axis after each rotation around the spatial axis.

- The buttons Front view, Side view, Top view,3D, Isometric:
Here you can switch between a 3D presentation and a graphic projection in one of the orthogonal
sections. The Isometric-button forces the display to show a default 3D presentation with default
angles of view.

By using the scroll bars for scaling the axis you can minimize or stretch the graphics in each direction,
i.e. the size of the intervals measured in pixels is decreased or increased (an interval is the distance
between two little scale lines on a graphics axis). The arrow keys next to the scroll bars move the origin
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of coordinates by one interval either into the positive or the negative direction. Both functions also can
performed in the graphics using the keyboard (  session 4.4.2.4).

For Optimizing the individual axes the parameters Origin and Value/interval of the respective axes

( section 4.4.2.2) are changed in a way that the complete development of the displayed functions is
realized in the visible value area of the axes.

4.4.2.2 The index cards Axes and Labeling

On these index cards you can change the following parameters for the three graphics axes:

- Origin:
This is the place to enter the real value for the position of the origin of coordinates. You can also
change these values in the graphics using the keyboard (  session 4.4.2.4).

- Value/interval:
An interval of a graphics axis is the distance between two little scale lines. This value defines how
many real units an interval in the direction of the respective axis consists of.

- Intervals/unit:
An interval of a graphics axis is the distance between two little scale lines; a unit is the distance
between two big scale lines. The graphics axes are labeled with unit numbers at all big scale lines.
Thus you decide about the density of unit numbers at the individual axes here.

- No. of decimals:
Please determine the number of decimal places that should appear with the unit numbers at the
axes.

- Labeling:
For labeling the individual axes you can use a wildcard instead of the current unit in the text.
- The text sequence %ME% is replaced by the current unit.

With a suitable variation of the parameters Origin and Value/interval any part of the graphics can be
displayed in any size.

Hint: Please make sure that the graphics is not bigger than the window and does not reach the
comment field or the color reference field in order to receive an optimal presentation.
Measuring points that are situated outside the window are ignored in the graphics, i.e. the
raster lines to the window edges are not drawn.



4.4.2.3 The index cards Color and Effects

The following settings can be changed on these index cards:

Colored grid presentation:

The graphics can be displayed in black and white and in color. For a multi-color display the different
colors represent the different measured value ranges on the measured data axis.

Show color legend:

In multi-color representations you can optionally display a color bar indicating which color stands for
which measured value range in the right bottom of the graphics.

Line thickness:

This is the thickness of the lines in the measured data grid.

Project measuring data grid into the xy-plane; drawing filled grid and/or supporting lines:

If you want to you can increase the optical expression of the graphics by using this options.

Grid presentation inverse to the xy-plane:

All measuring points are displayed inverse to the xy-plane as if their z-coordinates had been
multiplied by (-1). Thus increasing graphs are displayed as decreasing graphs and vice versa.
However, the function only has an influence on the on-screen presentation; the measured values
themselves are not changed.



4.4.2.4 Directly 3D graphics presentation control w

ith the keyboard

The compression and stretching of the graphics in the three axis directions, the rotation of the

graphics around the spatial axes (

of coordinates (

section 4.4.2.1) as well as the increase and decrease of the origin

section 4.4.2.2) is also possible using the following key combinations:

Key combination

Activity

Ctrl-left arrow
Ctrl-right arrow

The interval size of the longitudinal graphics axis will decreased resp.
increased, so the graphics will compress resp. stretched in the direction of the
longitudinal axis.

Shift-left arrow
Shift-right arrow

The origin value of the longitudinal graphics axis will decreased resp.
increased by one interval, so the visible part of the graphics will moved in the
direction of the longitudinal axis.

Alt-left arrow
Alt-right arrow

The graphics will rotate around the longitudinal axis in positively resp.
negatively direction in steps of 0,1°

Ctrl-bottom arrow
Ctrl-top arrow

The interval size of the depth graphics axis will decreased resp. increased, so
the graphics will compress resp. stretched in the direction of the depth axis.

Shift- bottom arrow
Shift- top arrow

The origin value of the depth graphics axis will decreased resp. increased by
one interval, so the visible part of the graphics will moved in the direction of the

depth axis.

Alt-bottom arrow
Alt-top arrow

The graphics will rotate around the depth axis in positively resp. negatively
direction in steps of 0,1°

Ctrl-page down
Ctrl-page up

The interval size of the measured data graphics axis will decreased resp.
increased, so the graphics will compress resp. stretched in the direction of the
measured data axis.

Shift-page down
Shift-page up

The origin value of the measured data graphics axis will decreased resp.
increased by one interval, so the visible part of the graphics will moved in the
direction of the measured data axis.

Alt-page down The graphics will rotate around the measured data axis in positively resp.

Alt-page up negatively direction in steps of 0,1°
Hint: These key combinations are only effectively if the graphics window is focused, if
necessary, selecting the graphics before by click into the graphics window.
4.4.3 Presentation of profile sections in the 3D gr  aphics

You can display a profile section through the measuring data grid in the 3D graphics that is parallel to
the XZ-plane and one that is parallel to the YZ-plane in two 2D graphics (called X-profile graphics and
Y-profile graphics) in two separate windows. The x and the y-axis of the 3D graphics are projected as
the x-axis of the profile graphics and the z-axis of the 3D graphics becomes the y-axis of the profile
graphics. The position of the sectional planes in the 3D graphics is highlighted with red lines.

To ease the orientation in the two profile sections, a blue vertical line marks the horizontal position of
the Y-profile section in the X-profile graphics; in the Y-profile graphics the blue vertical line marks the
vertical position of the X-profile section (these lines are, however, not visible when printing or copying
the graphics into the clipboard).

You can change the position of the profile section (the intersection of the profile section with the
vertical axis on itself) with the scroll bar Section position on the left over the profile graphics; in the top
right corner you can find the statistic data for the displayed profile section.

The configuration of the profile section graphics will performed with the same dialog as in the other
2D graphics ( section 4.4.1). To do this click into the profile section graphics with the right mouse
button and choose the menu command Graphics parameter in the appearing popup menu.



