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MODIFICATIONS / AENDERUNGEN:

Date

12.8.2005
3.10.05
11.11.2005
15.6.2006
29.1.2009
6.1.2015

Modified by  Description of modifications

HEH “SEARCH” new defined
HEH/MO New: Flowcharts
HEH Teach-In new; SEND new; Key-Locknew
HEH Manual modified
MG WyBus-Integration
HEH New version: CONFORMITY DECLARATIONS AND APPROVALS

In the link list below, you will find more information on different important topics:

. Important ProductInformation
http://www.wylerag.com/en/support/certificates/

. Imagefilms, Instructional videosand T utorials
https.//www.youtube.com/user/wylerag

. Manualsund Compendium
http://www.wylerag.com/en/support/documentation/manuals/

. RepresentativesWYLER AG/ Product Training
http://www.wylerag.com/en/contactirepresentatives/

The following additional manualsmay be downloaded from http://www.wylerag.com:

DYNAM, the software for measuring and monitoring data delivered by the ZEROTRONIC-
sensors

LEVELSOFT PRO, the software for measuring flatnessand inclination with WYLER inclination
measuring instruments

MT-SOFT, that givesthe possibility to measure individual elementsof machine toolswith
standard inclination measuring instruments. The measured resultscan be saved and at a later
stage used for comparison and put together to receive a thoroughresult of the over all
accuracy ofthe machine tool.

COMPENDIUM, the guideto our products, technology and to a variety of applications.

Description of the interface RS485

If for any reason itis not possible to download the respective datawe will gladly supply against a nominal charge a CD
"ALL-IN-ONE" with all the manualsin differentlanguagesincluded
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1. BASICS /INTRODUCTION

The newBlueSYSTEM isa continuousfurtherenhancementof the well known and well established measuring
instrumentsMINILEVEL NT + LEVELTRONIC NT with orwithoutwirelessdata transmission. A BlueSYSTEM normally
consists of one ortwo measuring instrumentsBlueLEVEL and a display unit BlueMETER. Depending on the application
the BlueMETER can also be connected to a PC with evaluation software allowingthe online evaluation and presentation
of the values.

The BlueSYSTEMisavailable with orwithout radiotransmission. When usingthe system with cable connectionsitis
possible to upgrade to wirelesstransmission at a later stage.

Asits predecessor thisnewest generation of high precision electronic inclination measuring instrumentsisspecifically
suitable forthe precision measurementof smallest angles. Applicationsare therefore in particular the measurement of
flatnessof surface platesorthe measurement of the geometry of machine tools. The sensoritself, the heart of every
precision measuringinstrument, hasbeen further enhanced aswell, to allow precise measurementseven under critical
environmental conditions.

The newmeasuring instrumentsof the BlueSYSTEM family can be used asindividual instrumentsas well ascombined
in a set. Instead of using a BlueMETER itisalso possible to use a BlueTC asan interface to the PC/Laptop. The
functionsare all the same with the exception of the LCD display which isonly available with the BlueMETER.

The BlueSYSTEM also formspart of the WyBus. Therefore a wide variety of other WYLER sensors can be integrated in
the BlueSYSTEM: Forinstancethe BlueMETER can read the measuring valuesof ZEROTRONIC sensors or it can
serve as a command and adjustment tool for ZEROMATIC sensors.

A set of instruments, also called ENGINEER SET, normally consistsof one ortwo BlueLEVEL(s) and one BlueMETER,

forming the idealtool for measuring flathessand machinesunderworkshop conditions. Furthermore the ENGINEER
SET can be used forany levelling taskor analysisof rotations.
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2 PREPARATION AND START-UP OF THE MEASURING INSTRUMENTS BEFORE STARTING
2.1 BATTERIES

The batteriesare notinstalled inthe new instrumentsthey are delivered separately. Itisrecommended to remove the
batterieswhen transporting theinstruments.

2.1.1 INSERTING RESPECTIVELY REPLACEMENT OF BATTERIES IN BLUELEVEL
The statusof the battery powerisdisplayed e.g. 2, (2, 7 Volt)

The lowest voltageis1, 7 Volt. Afterthislimit hasbeen reached a battery symbol blinking isdisplayed.

When the ,,D“symbol isblinking the batteriesshould be replaced.

2 pieces 1.5V, Size “C” ALKALINE

+ -+ -

2.1.2 INSERTING RESPECTIVELY REPLACEMENT OF BATTERIES IN BLUEMETER

3 pieces 1.5V, Size “C” ALKALINE

+ -+ -+ -

2.1.3 INSERTING RESPECTIVELY REPLACEMENT OF BATTERIES IN BLUETC

2 pieces 1.5V, Size “C” ALKALINE

+ -+ -
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2.2 INITIAL STARTUP OF THE INSTRUMENTS

General remarks:

e Theinstruments belonging to a measuring group as described below inPt. 2.4 is already done at WYLER’s
when the instruments are delivered.

e When a group of instruments are shut off e.g. aftera measurementis conpleted, the group set-up remains
saved. When started again, the communicationis immediately ready, no additional set-upis required.

e When agroup of instrumentsis extendede.g. by joining orreplacing an instrument, this newly added
instrument must be joined according Pt.2.4 ,Combine a group....”

First time start-up of a measuring group (BlueLEVEL and BlueMETER) wiith radio transmission (wireless

transmission of the data):

1.
2.

3.

4,

Remove the instrumentswith care from the transport and storage case and insert the batteries

Place the instrumentson a clean horizontally aligned surface and switch on the instruments
(BlueLEVEL and BlueMETER). Keep the two keys <ON/MODE> and <ZERO/SELECT+> (BlueLEVEL),
respectively the key <ON/MODE> (BlueMETER) pressed until all 5 LED’sare on. When the keys are
released on the displayisseen ,SYSTEM TEST".

If the keys <ON/MODE> and <ZERO/SELECT+> (BlueLEVEL), respectively the key <ON/MODE>
(BlueMETER) are pressed longer than 10 seconds when STARTING the instrument all the LED’s
are beginning to blinkand the automatic shut-off system is deactivated. In the standard mode the
instrument isautomatically shut off after 60 minutes.

The instrumentsare now communicatingand after a few secondsthe measured valuesare displayed.
The battery power should be checked (see below)

The measuring taskmay now be started.

First time start-up of a measuring group (BlueLEVEL and BlueMETER) withoutradio transmission (transmission of
the data by cables):

1.
2.

3.

4,

5.

Remove the instrumentswith care from the transport and storage case and insert the batteries

Place the instrumentson a clean horizontally aligned surface and connectthe instrumentswith the
cablessupplied

Switch on the instruments. Keep the two keys <ON/MODE> and <ZERO/SELECT+> (BlueLEVEL),
respectively <ON/MODE> (BlueMETER) pressed until all 5 LED’sare on. When the keys are released
on the displayisseen ,SYSTEM TEST"

If the keys <ON/MODE> and <ZERO/SELECT > (BlueLEVEL), respectively <ON/MODE>
(BlueMETER) are pressed longer than 10 seconds when STARTING the instrument all the LED’s
are beginning to blinkand the automatic shut-off system is deactivated. In the standard mode the
instrument isautomatically shut off after 60 minutes.

The instrumentsare ready foruse and the measured valuesare displayed. The battery power should be
checked (see below)

The measuring taskmay now be started.

Remarks concerning the battery power:
BlueLEVEL BlueMETER

0 028 Display of the ‘is 0.028 Display of the actual

actual battery P b
_— battery power
A-B H2002| 2 mm/m power .
' ~ (Example: 2,6 V) / (Example: 3,6 V)
A-8 H2002 | 36 mm/m
The lowest voltageis 1,7 Volt. Afterthislimithas The lowest voltageis2.8 Volt. After thislimit has been
been reached a battery symbol blinking is reached a battery symbol blinking isdisplayed. The
displayed. The batteriesshould now be replaced in batteries should now be replaced in due time.
duetime.
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2.3 CONNECTING THE INSTRUMENTS

2.3.1 CONNECTING THE BLUEMETER

e CABLE CONNECTION FOR INSTRUMENT BLUELEVEL orR WYBUS COMPATIBLE
CONNECTOR ,,A“ INSTRUMENT
e CABLE CONNECTION FOR EXTERNAL POWER SUPPLY

e CONNECTION TO PC OR LAPTOP

e CABLE CONNECTION FOR EXTERNAL POWER SUPPLY

e CABLE CONNECTION FOR INSTRUMENT BLUELEVEL OR WYBUS COMPATIBLE
CONNECTOR ,,B* INSTRUMENT

e CABLE CONNECTION FOR EXTERNAL POWER SUPPLY

REMARKS:

AN EXTERNAL POWER SUPPLY UNIT MAY BE CONNECTED TO ANY FREE CONNECTOR

2.3.2 CONNECTING THE BLUETC

|. % Aq e CONNECTION TO PC OR LAPTOP
Ao e CABLE CONNECTION FOR EXTERNAL POWER SUPPLY
By e CABLE CONNECTION FOR INSTRUMENT BLUELEVEL orR WYBUS COMPATIBLE
o%» | INSTRUMENT
B2 e CABLE CONNECTION FOR EXTERNAL POWER SUPPLY
REMARKS:

AN EXTERNAL POWER SUPPLY UNIT MAY BE CONNECTED TO ANY FREE CONNECTOR
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24

The function "JOIN" enablesthe grouping of instruments. The
grouping preventsthe accidental reading of measuring valuesfrom
instrumentsof another measuring group. The function "JOIN" can be
performed using the cable connection or with wirelessdata
transmission.

The function "JOIN" joinsall the instrumentsconnected to a group. JOIN 26
Previously used groupingsare cancelled.

COMBINE A GROUP OF INSTRUMENTS USING THE FUNCTION "JOIN"

For the function"JOIN" in wirelessmode only one instrumentcan be added to the group ata time. No instrumentsmust
be connected by cablesat the same time.

24.1

PROCEDURE "JOIN" WITH CABLE-CONNECTION

Connectall instruments (BlueLEVEL and BlueMETER)
to be joined to a group withthe cablesprovided and
switch on all the instruments

Selecton the BlueMETER the menu "JOIN" using the
<ON/MODE> key. Confirm with the <ENTER> key. All
instrumentsconnected are now searched andjoined to
a group.

After establishing the group a "REFRESH" will be
performed.

Afterthe groupingthe command "SENSOR" will be
performed. Asthe measuring mode isstill to be defined,
the message "not-defined" will be displayed

The measuring mode ("A", "B" or"A-B" must now be
selected. Selectthe mode preferredusing the <ZERO/SELECT> keys (corresponding to the menu [SENSOR])
and confirm with <ENTER>

Itis also possible to execute any other function of the menu. Forinstance itispossible to integrate withfurther
"JOIN" commandsadditional instrumentswith wirelessconnection into the group

The sensors must be selected. Selectthe sensors for A and - depending on the measuringmode -also forB
using the <ZERO/SELECT> keys and confirm with <ENTER>. The measuring valuesare now shown in the
display accordingto the selected configuration.

Aftera successful grouping on both instrumentsthe green LED "READY" will blinkshortly asmanytimesas
instrumentsare joinedin the measuringgroup (including the own address)

For using the wirelessmode (the wirelessmode must be switched-on on each instrument) the cablescan now
be removed. Afterremovingthe cablesthe measuring valueswill be "freezed"for a short while and replaced by
empty zeroesuntil, after successful connection, the measuringvalueswill be displayed again

Remark: Aftersuccessful connectionthe blue LED "LINK" will be lighting on all theinstrumentsconnected.
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2.4.2 PROCEDURE"JOIN" WITH WIRELESS DATA TRANSMISSION

With the function"JOIN" an instrument can be added by wirelessdata transmission to an existing group. Duringthis
procedure no instrumentmust be connected by cablesasotherwise the "JOIN" procedure for cableswill be performed.

IMPORTANT:
Only twoinstruments can be grouped in one procedure. If more instrumentsare membersof a measuring group,
e.g.aBlueLEVEL "1", a BlueLEVEL"2" anda BlueMETERtis
recommended to groupfirst the BlueLEVEL "1"with the
BlueMETER andthen the BlueLEVEL"2" also with the

BlueMETER. The affiliation to the measuring group willbe
communicated between the members.

Thetwoinstruments to be grouped must be set to the JOIN-

mode. The <ON/MODE> key must be pressed repeatedly until

mode [JOIN] appearsin the display. Confirmwith <ENTER>

Searching

1. Bothinstrumentsare "searching" each other. During the

searching procedure the green LED on both instruments
are lit continuously. The instrumentsremainin the
"search" mode untilthey have detected each other.
During the search process the following picture will be displayed:

the

JOIN 26

Remark: The searching processmay go on for several minutesin bad communication conditions.

2. Group connection
As soon asthe two instrumentshave successfully detected each otherthe search processis stopped and thisis
visualised by a rapid blinking (4 to 5 timesper second) of the green LED’son both instruments.. Thejoining can
no be activated by
- using the <ENTER> key on one of the instruments
or
- the whole processmay be cancelled by pressing the <ON/MODE> key.

3. Afterestablishing thegroup a "REFRESH" willbe performed.

4. Afterthe groupingthe command "SENSOR" willbe performed. Asthe measuring mode hasbeen cancelled
during the JOIN procedure thismode must be selectedagain. The message "not-defined" will be displayed

5. The measuring mode ("A", "B" or"A-B" must now be selected. Select the mode preferred usingthe
<ZERO/SELECT> keys (corresponding to the menu[SENSOR]) and confirm with <ENTER>

Itisalso possible to execute any other function of the menu. Forinstance itispossible to integrate withfurther
"JOIN" commandsadditional instrumentswith wirelessconnection into the group

6. The sensors must be selected. Select the sensors for A and - dependingon the measuringmode - also for B using
the <ZERO/SELECT> keys and confirm with <ENTER>. The measuring valuesare now shown in the display
according to the selected configuration.

7. Afterasuccessful grouping on both instrumentsthe blue LED "LINK" will belitcontinuously. The green LED
"READY" will blinkshortly asmany timesasinstrumentsare joined inthe measuring group (including the own
address)

Attention: Ifthe LED"OFF"isblinking inred, a connection isnot possible (see chapter2.4.2/ special case)

Seite 11 von 100



2.4.3 SPeCIAL CASES “JOIN”

In case both instrumentsare already joinedin different groupsofinstrumentsthey do find each other but they cannot
communicatetogether. The red LED “OFF”isblinking. The search processmay be cancelled by using the key
<ON/MODE> or <ENTER>

Ifitis required to use one of the instrumentsin the new measurement groupitisnecessary to use the mode “LEAVE” to
cancel the existing connection.

25 UNHINGE AN INSTRUMENT IN THE RADIO MODE FROMA GROUP BY USING THE FUNCTION ,,LEAVE*

Each instrument may be unhinged from anexisting group of connected instruments.

PROCEDURE ,,LEAVE*

 LEAVE 2%

1. IfBlueLEVELinstrumentsare transmitting measuring
valuesto a BlueMETER ora BlueTC, the keyson the
BlueLEVELsare locked. To unlocka BlueLEVEL, the
settingsatthe BlueMETER have to be changed insuch
away itnolongercommunicateswith thisBlueLEVEL.

~ -
S rnna=="

2. Theinstrumentsto be disconnected must be setto the

mode LEAVE. The <ON/MODE> key must repeatedly be pressed until inthe display showsthe mode [LEAVE].
Confirm with <ENTER>

3. During the leaving modethe blue LED isblinking under “LINK”, the green LED “READY” isnot blinking
respectively off.

4. Afterthe successful procedure the green LED isblinking onceforapprox. 1 second. With thisthe unhinge
process is finished.
2.6 RENEWED CONNECTION OF AMEASURING GROUP
Aftera measuring group hasbeen stopped e.g. after the termination of a measurement, the group of instruments

remainsintact. Afterthe restart the communicationisautomatcally activated and the communication isstarted. The
process JOIN must not be repeated.
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3 DESCRIPTION OF THE KEYS AND FUNCTION OF THE
BLUELEVEL WITH AND WITHOUT RADIO TRANSMISSION

Starting the BlueLEVEL
Press the <ON/MODE> and <ZERO/SELECT+> keys |located opposite on

handle untilallthe LED'son top of the handle are illuminatedand onthe
display "SYSTEM CHECK" isshown before the actual display appeatrs.

3.1 THE BLUELEVEL

Large LCD display with actual measured value, LED showing activities of
instrument’s address and measuring unit
(m/m or Arcsec)

Rotating handle

with LCD display \

—

Display of battery
power

When the",[J" symbol
is blinking the batteries
should be replaced.

@ WYLER D

www.wylerag.com

Attention: The housing isNOT rigidly fixed to the
measuring base to avoid mechanical
tensions.

Attention: The housing isNOT rigidly fixed to the measuring base
to avoid mechanical tensions.
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radio transmission and

infrared contact.

Functional keyson both
sides of the handle
column.

Antenna ofradio
modulescovered and
protected

Sensorcell with
electronic modulesin
nitrogen filled, gastight
housing.

Measuring base

the



3.2 VIEW OF FUNCTIONAL KEYS BLUELEVEL
3.2.1 REAR VIEW

Functionsindicator andinfrared

indicator
// (see separate picture)
|

OFF READY LINK

- WYLER IS

Buttonsforthe menu

. Key ///////
<ON / MODE>

b
D

— BlueLEVEL —

T Buttonsforthe menu

o Key
<ZERO/ SELECT +>
e Key<ENTER>

N Key /

<SEND/ ESC>

@)

TT—— « Key<HOLD>

Battery compartment

WYLER AG SWITZERLAND
www.wylerag.com

Connector

RS232/RS422 /| RS485
or

External power supply

5V DC/ max. 450 mW

3.2.2 ToP VIEW

IR-receiver (Infrared)

028

26 mm/m

Instrument connectedvia radio
transmission (LED blue)

Radio ON (LED green)

The number of impulse is equal
to the number of instruments
joined

/

Radio OFF (LED red)

IR-receiver (LED red) illuminated
when receiving signal
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3.3 FUNCTIONAL MENU WITH BLUELEVEL USING THE FUNCTION KEY

(same appliespartially for BlueMETER and BlueTC)/ according to G. Lasczyk
... using the key <ON/MODE>

% 0.005

61245 mmjm

Y
~/

ABSOLUTE m— B

N A s

REL o =+5um/m
ZERG e

mm/m

DEG
UN |T‘ oo

l
_ RADIO ﬁ%% a
//\\\HUEV//W\
('H((uu--- B-0-8-0
B ‘

A=

o D
e

FOR ADDITIONAL DETAILS PLEASE CONSULT THE FLOW CHARTS CHAPTER "L / FLOW CHARTS" PAGES 86..... 97

Switching the
instruments
ON

SENSOR

(BlueMETER
only)

- Starting the BlueLEVEL. Press the <ON/MODE> and <ZERO/SELECT > keys located
opposite on the handleuntilallthe LED'son top of the handle are illuminatedand "SYSTEM
CHECK" isshown on the display. After starting the actual measured value aswell asthe last

used unitisdisplayed.
- Starting the BlueMETER. Press the <ON/MODE> key until allthe LED'sare illuminated and

"SYSTEM CHECK" is shown on the display. After starting the actual measured value aswell
asthe last used unitand configurationisdisplayed.

- Setting the active sensors/portsand selection of the single ore differential measurement
display BlueMETER only.
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ABSOLUTE

Standard measuring mode, absolute measured value (Zero-offset considered) The instrument
displaysthe actual deviationfrom a horizontal plane.

REL ZERO

Cont.

Relative measured value (In the relative mode a ,ZERO-OFFSET“determinede.g. by reversal
measurementissuperimposed by the value ,REL ZERO OFFSET)

Option 1/ Automatic setup

0015\ % 0.0

mmlm

H2002 %

Before After

Use the key <ON/MODE> select [REL.ZERO] and confirm with <ENTER>. First the following
picture isshown in the display

REL.ZERO 26

Using <ENTER> orthe IR-zapperfor confirmingthe choice. The actual valuesare collected and
constantly displayed.

.......
_______
_______

REL.ZERO 26

When the valueshave stabilized the relative ZERO can be confirmedwith <ENTER> orwith the
IR-zapper.

REL

1 0000

- H2002 mm/m

On the display the value “0.000”isseen. Thisisnow the relative value considering the offset.
Thisvalue isused forall additional measurements asreference.

Option 2/ Manual setup
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REL ZERO

UNIT

Use the key <ON/MODE> select [REL.ZERO] and confirm with <ENTER>. First the following
picture isshown in the display

REL.ZERO 26

Use <ON/MODE> forcancelling the procedure

The following picture isseen. It shows an earliervalue fora ZERO OFFSET.

t 0.012

REL.ZERO 26 mm/m

Thisvalue may now be changed manually with the key <ZERO/SELECT+> and then
confirmed with <ENTER>.

Onthe display the valueisseen. Thisisnowthe relative value considering the offset. This
value isused for all additional measurementsasreference. E.g.

% 0.015
H2002 mm/m

Selectionof unit (mm/m] or[Arcsec])

Using the key <ON/MODE> selectthe menu [UNIT] and confirm with <ENTER>. Using the
keys <ZERO/SELECT #> select the required unitand confirmwith <ENTER>.
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ABS. ZERO Setting of absolute ZERO with a rev ersal measurement.

Using the reversal measurementisa simple way to determine the exact ZERO OFFSET of the
instrument aswell asthe exactinclination of the surface the instrumentisplaced on.

- Slide the instrumentonto a flat, horizontally levelled surface (e.g. engineer'ssurface
plate).

- The positionofthe instrumentisto be marked on the surface.

- Use the key <ON/MODE> to get to the menu point [ABS.ZERO] and confirm with

<ENTER>
The following display isseen:

ABSZERO 26

- Use the zapperorconfirm with <ENTER>. On the display the progressof the collected
valuesare visible in graphic form.

_______
.......
....................

ABSZERO 26

When the curve is getting a straight line confirm thefirst value withthe zapper orwith
<ENTER>

- Afterthe first reading the followingdisplay isseen:

ABSZERO 26

Thisdisplay meansthe first readingwassuccessful. The instrument must be turned
180 degreeswithout liftingit and slid exactly ontothe previously marked position

- Use the zapperorconfirm with <ENTER>. On the display the progressof the collected
valuesare again visible in graphic form.

........
. ve,
--------
.....................

ABS.ZERO 26
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Cont.
ABS.ZERO

FILTER

RADIO

JOIN

LEAVE

- When the curve is getting a straight line confirm again the second value with the zapper
or with <ENTER>

Afterthe second reading the following display isseen:

% 0.028
H2002 mm/m

With thisthe reversal measurementisfinished and the instrument showsthe true absolute
value.

Setting a filtertype

Using the key <ON/MODE> selectthe menu [FILTER] and confirm with <ENTER>. With the
key <ZERO/SELECT #> choose the filtertype and confirmwith <ENTER>.

Switch radio mode ON or OFF (using cable transmission)

Use the key <ON/MODE> select the menu[RADIO] and confirm with <ENTER>.

[l ||}I(u--

RADIO

For definitely switching On or Off confirm again with <ENTER>. After switching the radio OFF
thered LED on the handleis on.

Returning to the radio mode follow the same procedure. When theradiomodeison, the green
LED on the handleis on.

Combine a group of instrumentsto a measurement group

See detailed description inchapter 2.4:

Combine a group of instrumentsto a measurement group using the function"JOIN" In radio
transmission mode

Unhinge an instrument inthe radio mode froma group

See detailed description inchapter2.5
Unhinge an instrumentinthe radio mode from a group by using the function "LEAVE"

FOR ADDITIONAL DETAILS PLEASE CONSULT THE
FLOW CHARTS CHAPTER "L / FLOW CHARTS" PAGES 86.....97
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ADDITIONAL FUNCTIONS

Function KEY-LOCK / keylock and unlock by using the push buttons

Using the following function the keys may be locked orunlocked
KEY-LOCK <ON> Keep the key <ENTER> pressed fora minimum of 2 seconds
until in the display shows,L OCKED*
When the keys are locked the respective symbol isdisplayed as
shown below

The KEY-LOCK functionismeantto eliminate any unintended pressing
of a key and starting an unplannedaction, such ase.g. a <HOLD>
function.

Itis however possible to make all the required measurementswithout
restrictions.

KEY-LOCK <OFF> Keep the key <ESC> pressed fora minimum of 2 secondsuntil after

a short display of the sign "LOCKED" in the display the above mentioned
symbol disappearsand "UNLOCKED" isshown.

3.4  TEACH-IN ofthe IR-trigger (Zapper)

In orderto eliminate interference of the zapper signalswhen several measuringgroupsare active inthe triggering
range the IR trigger can be assigned to a specific measuring group by applying the function TEACH-IN

Procedure TEACH-IN:

e The measuring ordisplay instrument must be started.
Keep the key <ZERO/SELECT +> on the measuring ordisplay instrument pressed
Pointthe trigger (IR Zapper) in the direction of the measuring or display instrument
e Press the actuator key on the IR Zapperuntil bothred IR LEDsare lightingup.

Thisprocedure must be done on allthe measuring and display instrumentsusing the same IR triggering. When the
instrumentsare dispatched thisprocedure isalready factory set standard.
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3.5 OPERATING THE BLUELEVEL

3.5.1 DESCRIPTION OF THE VARIOUS KEYS
If the instrumentisremotely controlled by a BlueMETER the key functionsare blocked with very few exceptions.

All functionshave to be executed at the BlueMETER.

‘ <ON/MODE> - key

Function - 1 — Starting the BlueLEVEL. Pressthe <ON/MODE> key until allthe 5 LED'sare
illuminated and on the display "SYSTEM CHECK" isshown.

After starting the actual measured value aswell asthe last used unitisdisplayed.
e.g.:

Actual value and unit set

actual leading sign andshowing the
measurement mode (in the example: ABS = ABSOLUTE mode)

e
ABS<~ ' |
ts 0 . 0 2 8 / {mmim], resp. umim]

orin
[Arcsec]

A-8 H2002 2 \mm/m d

Serial number of instrument used asidentification. In the

example thereference instrument "B" isactive. Themode is Actual battery power
differential measurement ,A-B“ the addressof the

instrument “B”is H2002 (Address shown beside “B”)

Deactiv ating the automatic instrument shut off of the BlueLEVEL:
When pressing the <ON/MODE> and <ZERO/SELECT +> keys atthe starting
of the instrument longerthan 10 secondsall LED’sstart blinking and the
automatic shut offisdeactivated. Using the battery mode, theinstrument is
automatically shut off after 60 minutes.
Exception:
When the BlueLEVEL orthe BlueMETER isconnected to an external power
supply the instrument never shutsoff automatically.

Function - 2 - The key <ON/MODE> is used forhandlingthe internal menu. When pressing several
timesothermenu pointsare displayed.

Function - 3 - For shutting off the BlueLEVEL the key <ON/MODE> must be pressed continuously
until all5 LED’sare on and the instrument’sdisplay iscompletely off.

When the key <ON/MODE> iscontinuously pressed forlongerthan 15 seconds, a date
and a 4-digit numberisdisplayed. Thisnumber showsthe software version loaded in
the instrument.

Function - 4 - Setting the displayed values(memory values) of the functions"REL ZERO" and "ABS
ZERO" to ZERO. When a value isdisplayed inthisfunction the value can be setto
ZERO by pressing the key <ON/MODE> orthe value can be altered step by step by
using the key <ZERO/SELECT+>. The action must be confirmed by using <ENTER>.
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Function -1 -

Function - 2 -

Function -1 —

Function - 2 -

Function - 3 -

<ENTER> — Key

The key <ENTER> is used for saving data orfor confirming actionstaken.

In connectionwith the software LEVELSOFT and MT-SOFT the key isused for
collecting the actual measured value.

Itisnotrecommended to use thiskey due to unsettle the instrument when the keyis
pressed. Itisrecommendedto use the infrared zapperorthe <ENTER> key on the
BlueMETER instead.

<SEND/ESC>- Key

Using the key <SEND/ESC> will send the displayed value to a port of a connected PC,
or Laptop. Itisnotrecommended to use thiskey due to unsettle the instrument when
the key is pressed. Itisrecommendedto use the infrared zapper orthe <SEND/ESC>

key on the BlueMETER instead.

OUT-port data format
MeasuringMode_A [SSS xxxXxxX sn.nnnnnn<cr>]

MeasuringMode_B [SSs XXXXXX Sn.nnnnnn<cr>]
MeasuringMode_A_minusB [SS5 XXXXXX - XXXXXX Sn.nnnnnn<cr>]
MeasuringMode_A B [SSS XXXXXX Sn.nNNNNN XXXXXX Sn.nnnnnn<cr>|

Sss = 0.. 255 -Sequence number
XXXXXX = Sensor Serial Number and Type

H4001B BlueLEVEL
H4001C +CLINO PLUS+
H4001M MINILEVEL NT
H4001Z ZEROTRONIC Sensor
H4001x ZEROMATIC2/1 X-Axis
H4001y ZEROMATIC2/1 Y-Axis
H4001X ZEROMATIC2/2 X-Axis
H4001Y ZEROMATIC2/2 Y-Axis

sn.nnnnnn = +9.999999 -Positive Overrange

-9.999999 -Negative Overrange
Measured value - Angle inrad e.g. +0.226349

Data transmission format:
asynchron, 7Bit, 2 Stopbits, no parity, 9600 Baud

Delete the "<HOLD>" functionand return to the mode MEASURE.

Cancel the functionsof the variousmenus
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2+

Function -1 -

Function - 2 -

ZERO/SELECT "+/-" - Keys

The keys ZERO/SELECT "+/-" are used forselecting
different settings, such as:
- Measuring unit
- Ports("A"/"B"“/"A-B"/"A B")/ only BlueMETER
- Relative base settings
- Set"Zero-Offset"
- Set"REL Zero-Offset" etc.

Inthe operatingmode"A B"the valuesof both
instrumentsconnected to the ports"A" and "B" are
displayed on the BlueMETER simultaneously one
above the other.

ABS '

e 0 0 4 5 Upperdisplay:

P | ] Measuring instrumentport "A"
ABS .

+ Lowerdisplay

P - reference instrument port"B"

- AH2001 8H2002 2 mm/m

4

Function -1 -

Function - 2 -

<HOLD> - Key

With the <HOLD> key a measured value may "frozen". After pressing the key <HOLD>
without further action by the user, the measured valueiscollected during 25 seconds
and then displayed. When the conditionsare stable thisdata collection may bereduced
by earlier pressing the key <ENTER>. The display shows"on hold". This“frozen” value
will be displayed until by pressing the key <SEND/ESC> the BlueLEVEL will return to
the measuring mode. Ifin the "on hold"mode a BlueMETER takesoverthe control the
instrument automatically returnsto the measuring mode

When using the mode REL ZERO and ZERO the actual measuringvalue can be
accepted by pressing the <HOLD> key.
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1+

Mirroring the With the two middle keys <ENTER> and ZERO/SELECTthe display can be mirrored
display diagonally. With thisfunction incombination with the rotary handle bar the values
displayed can be perfectly seen from all possible angles. Thisfunction can be executed
atall times, even when theinstrumentisremotely controlled by a BlueMETER.

Left:

0 028 Display "standard" i 2002H 8-V
-5 H2002 | Right: 820 0

Display mirrored
diagonally

-
2008 mo g0 3
...
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3.5.2 DESCRIPTION OF VARIOUS DISPLAY FORMS ON THE BLUELEVEL

Main display

Display of the
inclination

Menu

Display of the actual measuredvalue

0.045 % 0.028

AH2080 26 mm/m A-8 H2002 mm/m
Display in [mm/m] Display in [mm/m]
Theinstrumentisassingle unitinagmoup The instrument is asreference unitin a

active group active
Port "A": Address of the instrument: Port "B": Address of the instrument:
H2080 H2002. The address of the second
instrument "A" isonly shown on the

BlueMETER.

The picture shows the direction of the value’s inclination

Inclinedto the right: positive

Declined to the right: negative

V i\

ABSOLUTE Standard measuring mode
REL ZERO Relative measurement
UNIT Setting the required units

ABS.ZERO Setting absolute zero

FILTER Setting afiltertype

RADIO Switch radio mode ON or OFF
JOIN Joining a group of instruments
LEAVE Leaving a group of instruments
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Status of battery
power"BATT"

Measuring unit

are possible:

External Power Supply Ugxt

+ 0 0 2 8
A H2002 mm/m
Indication with sufficient voltage
Unr > 4,75V
ABS
A H2002 —9— mm/m
e

Supply voltage Ut <4.75V

ARLL

A H2002 —9— mm/m
/I D

Supply voltage Ut <4.5V
Measuring no longer possible

Display of the actual unit set.

Sensor-Address

Function -1

Function - 2
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Usually the actual battery powerisdisplayed, e.g. 2¢ (2.6 Volt)

Regarding the statusindication of the internal power the following options

Note: The internalvoltage Uyt must not be confused withthe
Battery voltage Ugarr respectively the external supply voltage Ugyg!

Battery supply UgatT

% 0.028
A H2002 mm/m

Indication with sufficient voltage
Unt > 4,75V

ABS

t 0.028

a H2002 —[1= mm/m
—— ~

Supply voltage Ut <4.75V

A H2002 mm/m

[ ]
— —~

Supply voltage Uyt <4.5V
Measuring no longer possible

2 basic unitsare availablein the BlueLEVEL[mm/m]and[Arcsec]

Display of active port address
- of the instrument showing the measured value
- connected instrument/sensor used for calibration

Display of the measuring mode, e.g. individual instrument or
differential measurement (Sensor A - Sensor B)



Note: If this symbol appearsin the display, thismeansthat
the instrumentisperforming any function.

During thistime the measuring instrumentsshould

not be touched and the processshould not be
cancelled.
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4 DESCRIPTION OF THE BLUEMETER WITH ORWITHOUT RADIO MODULE

The BlueMETER isan intelligent digital display unit developed by WYLER AG forthe
inclinationmeasuring instrumentBlueLEVEL. Besidesthe excellentmeasuring accuracy
the BlueLEVEL instrumentssupply a fully digital signal fortransmitting these overlong
distanceswithout any lossof quality.

The BlueMETERis
- adisplay unit
- an interface between instrumentand PC/Laptop

Onthe BlueMETER variousparametersmay be set or changed, such as:
- Measuring units

- Address of instruments/sensors, port definition (Port)
- Filter-settings
- Relative base length etc.

Itis possible to send measured data via a RS 232 portto a printer, a PC/Laptop orthe WYLER software
LEVELSOFT PRO, MT-SOFT and LabEXCEL

. Compact and pleasant designin aluminium housing and state of the arttechnology.

. Wireless data transmission based on the internationally approved Bluetooth™ -standard
. Large and well readable LCD display

. Display showing the automatically recognized instrumentsconnected

. Powered by standard 1.5V batteriestype “C”

. In compliance with CE regulationsand all applicable EMC regulations

4.1 STARTING THE BLUEMETER

Please read the manual carefully before working with the BlueMETER for the first time.

Starting the BlueMETER

Press the key <ON/MODE> continuously untilall 5 LED’sare illuminated. Then release the key and the display
shows "SYSTEM TEST'. When started, the display shows the measured value of the connected measuring
instrumentsas well asthe last saved configuration inclusive the last set measuring unit.

Using the battery, mode the instrumentisautomatically shut off after 60 minutes.

In case the key <ON/MODE> ispressed for more than 10 secondswhen the BlueMETER isstarted all LED’sstart
blinking andthe automatic shut off is deactiv ated.
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4.2 TYPICAL CONFIGURATIONS WITH BLUEMETER

Configurations using BlueLEVEL instruments and BlueMETER

Data transmission via
cables

Data transmission via radio
module (Bluetooth™
wireless technology)

Configurations using BlueLEVEL instruments and BlueMETER
connected to PC/Laptop

LEVELISORT DatatransrriSSion Via
P cablesto PC/Laptop

AC 90 ... 265V

W "‘ { ( ( ( ‘ ( (l '\'\""'.
'\\\\\\\\

X

Wireless data transmission
(Bluetooth™ wireless
technology)

and connectionto PC/
Laptop by cable

AC 90 ... 265V

Remarks:

Systems equippedwith wirelessdata transmission can alternatively be used with cable connection. Theradio
module will be deactivated.
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4.3 Overview of the BLUEMETER:

Large LCD display with actual measured value, instrument’s
address and measuring unit

LED showing activitiesof radio
transmission and infrared
contact.

Panel with functional keys

Battery compartment Connectorsfor
instruments/sensors/power supply
and outputto PC/Laptop
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4.4 FUNCTIONAL MENU WITH BLUEMETER USING THE FUNCTION KEY
(same appliesfor BlueLEVEL and partially for BlueTC)/ accordingto G. Lasczyk
... using the key <ON/MODE>

Vs o
(|

\ /ySENSOR
LEAVE },‘:éSH
% 0.005

G1245 mnym

4
ABSOLUTE +

B d

n ¥~JOIN

s ﬂf{ - A
@ F?ER " §

D
B—a

FOR ADDITIONAL DETAILS PLEASE CONSULT THE FLOW CHARTS CHAPTER "L / FLOW CHARTS" PAGES 86.....97

Switching the | - Press the <ON/MODE>and <ZERO/SELECT+> keys located side by side until allthe LED's
instrument on are illuminated thenrelease the keys and "SYSTEM CHECK" isshown on the display.
After starting, the actual measured value aswell asthe last used unitin the last used

configurationisdisplayed. Using the battery mode, the instrument isautomatically shut off
after60 minutes

When pressing the keys <ON/MODE> and <ZERO/SELECT > continuously formore than
10 seconds all the LEDsstart flashing and the automatic shut off is disabled.

SENSOR - Setting the active sensors/portsand selection of the single or differential measurement
display BlueMETER only.

(BlueMETER The following possibilities are available:

only) |
. Instrument Port "A" ‘ »:i_s 0 045
. Instrument Port "B" P -
e InstrumentPort"A" —Instrument Port "B" ‘_‘l_BS 0 028
. Instruments on Ports "A" and "B" -] n
simultaneously (see picture) - AH2002 8H2002 25 mm/m
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Cont.
SENSOR

(BlueMETER
only)

- Possible errormessages in the status line of the display:

no sensor 26

"no sensor": no sensors found yet. NO sensors are connected viacablesand no
instrumentswith wirelessdata transmission are registered.
In case the sensors should have been connectedthroughcables, a REFRESH must

be performed afterthese have been connected. Pressthe key <ON/MODE>
repeatedly until [REFRRESH] appearson the display. Confirm with <ENTER>.

In case the sensors should have been connectedvia wirelessdata transmission
these must be added to the measuring group using the function JOIN. Press the key
<ON/MODE> repeatedly until [JOIN] appearson the display. Confirm with
<ENTER>. Do the same on the BlueLEVEL. Assoon asthe greed LED starts
blinking confirmwith <ENTER>. Detailed description of the JOIN function see
chapter2.4.

Now the measuring mode andthe sensors can be selected. Confirmwith <ENTER>
and select the required configuration usingthe <ZERO/SELECT +> key.

e measuring instrument port "A"

e measuring instrument port "B"

e measuring instrument port"A" - measuringinstrument port "B"
e measuring instrumentsport"A" and "B" simultaneously

During the selectionthe following picture will be shown (example)

ANNNNN - BENENN 24

Confirm the configuration selected with <ENTER>. The addressof the sensor "A"
can now be selected with the keys <ZERO/SELECT+>. Confirm the selection with
<ENTER>.

Selectthe addressof the first sensor (measuring instrument) using the keys
<ZERO/SELECT #> and confirm with <ENTER>.

AHO201- BEIERE 26

The second sensor (measuring instrument) can be selectedwith the same
procedure

When setting the measuring system in operation next time a selection asdescribed
above isnot necessary again. The configuration last used will automatically be
started.
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Cont.
SENSOR
(BlueMETER

only)

REFRESH

(BlueMETER
only)

ABSOLUTE

- Possible errormessages in the display:

=P X ¢
Al0213 26

e When starting the system a cross between to arrowsappears(picture above)

e Ifa cross between two arrows appearsthisis a hintthatthe sensorislisted in the
configuration of instrumentsbut cannotbe detected due to one of the following
reasons:

o The measuring instrumentisnot switched on

o Thedistance between the BlueMETER and theBlue LEVEL isto long

o Thewirelesscommunicationelement onthe measuring instrumentisnot
switched on

Starts the search for instrumentsconnected and registersthem in the internal list of
instruments. Instrumentsnot connectedany more are marked in the list of instrumentsas“not
present”’. To make a later search easierthese remain, however, in thelist.

The function “REFRESH” must be performed when new instrumentshave been connected.
Afterthe REFRESH the instrument automatically executesthe function SENSOR and waitsfor
the selection of a sensor.

If BlueLEVEL or BlueTC instruments, which have never before beenlinked to thisBIueMETER,
should be used, these must be integrated step by step. Aftereach new instrument connected
to a set of cablesthe function “REFRESH” must be performed again.

For BlueMETER only

Standard measuring mode, absolute measured value (Zero-offset considered) The instrument
displaysthe actual deviationfrom a horizontal plane.
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REL ZERO With one instrument

Relative measured value (In the relative mode a "ZERO-OFFSET" determined e.g. by reversal
measurementissuperimposed by the value"REL ZERO OFFSET")

Option 1/ Automatic setup

mm/m

HZOOZ H2002
//

mm/m

% 0, m 3 0,000

Before After

Use the key <ON/MODE> select [REL.ZERO] and confirmwith <ENTER>First the following
picture isshown in the display

REL.ZERO 26

Using <ENTER> orthe IR-zapperfor confirmingthe choice. Theactual valuesare collected
and constantly displayed.

...........
--------

REL.ZERO 26

When the valueshave stabilized the relative ZERO can be confirmedwith <ENTER> or with
the IR-zapper.

%0, 000
- H2002 mm/m

On the display the value “0.000” isseen. Thisisnow the relative value considering the offset.
Thisvalue isused forall additional measurementsasreference.
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CONT.
REL ZERO

Option 2 / Manual setup

Use the key <ON/MODE> select [REL.ZERO] and confirm with <ENTER> First the following
picture isshown in the display

REL.ZERO 26

Use <ON/MODE> for cancelling the procedure

The following picture isseen. It shows an earliervalue fora REL.ZERO OFFSET.

t 0.012

REL.ZERO 26 mm/m

Thisvalue may now be changed manually with the key <ZERO/SELECT +> and then
confirmed with<ENTER>.

Onthe display the valueisseen. Thisisnowthe relative value considering the offset. This
value isused for all additional measurementsasreference. e.g.

% 0.015
H2002 mm/m

Twoinstruments connected, differential measurement
Instrument"A" minus instrument "B"

The procedure issimilar with the exception that now two instrumentsare considered.

[“nes

% 0.00

20

S H

0.007
| HE

i

g
=
&
2

DDDDDD 3 0.000 | —

AH2002:4H2005 25 mmim

% 0. 008

#H2002H2005 25 mmim

Use the key <ON/MODE> select [REL.ZERO] and confirm with <ENTER> First the following
picture isshown in the display
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CONT.
REL ZERO

UNIT

REL.ZERO 26

Using <ENTER> orthe IR-zapperfor confirmingthe choice. Theactual valuesare collected
and constantly displayed.

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

----------
------

REL.ZERO 26

When the valueshave stabilized the relative ZERO can be confirmedwith <ENTER> orwith
the IR-zapper.

REL

¥ 0.000

AH2002-8H2005 25  mm/m

On the display the value “0.000” isseen. Thisisnow the relative value considering the offset.
Thisvalue isused forall additional measurementsasreference.

Important:

On the instrument’s(BlueLEVEL)display still the actual measured valuesin the absolute
mode are seen.

Setting the measuring unit.
The desired measuringunit can be selected by repeatedly pressing the key <ON/MODE> until
the selection pointerisbelowthe function UNIT. Confirm with the <ENTER> key.

The possible formatsmay now be chosen by pressing the key ZERO/SELECT " +/-" until the
desired unitisdisplayed. Thisselectionmust be confirmedby pressing <ENTER>.

The following measuring units can be chosen at the BIueMETER:
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CONT.

UNIT

XXX XXX GON New degree, 3 decimals

XX XXXX GON New degree, 4 decimals
XXXX. XX mm/m mm perm /2 decimals
XXX XXX mm/m mm perm /3 decimals
XX XXXX "/10" Inch per10Inch/4 decimals
XX XXXX "2 Inch per12inch/4 decimals
XXXX. XX mRad Milliradian / 2 decimals
XXX XXX mRad Milliradian / 3 decimals
XXXX. XX mm/REL mm perrelative base / 2 decimals
XXX XXX mm/REL mm perrelative base / 3 decimals
XX XXXX "/REL Inch perrelative base / 4 decimals
XXXX. XX A %o Attillerie-permille
XXXX. XX %0 Permille
XXX XXX DEG Degree /3 decimals
XXXX°XX! DEG Degree / Minutes
XXXX'XX" DEG Minutes/ Seconds
XXXXXX" DEG Seconds
XXXXX. X" DEG Seconds/1 decimal
XXCXX’ XX DEG Degree / Minutes/ Seconds

CHANGE RELATIVE BASE / SAVE SET-UP

A mode, displayinginclination by the heightinmm [mm/REL]/inch["/REL] atthe end of a
straight line with thelength previously set, isincludedin the BlueMETER. Factory default
settingsfor base length are: 1000 mm or 10.000 inch.

Value on
display

) Relative baselength

< >

Afterselecting the unit[mm/REL] or ["/REL] the last defined relative base lengthisdisplayed. If
no relative base length hasbeen selected previously a standard base length of either1000 mm
or 10.000 inchesisshown. Thisrelative base length canbe changed asfollows:

e Thedisplayedvaluesmay be changed by using thekey <ZERO/SELECT +>, the
change beginswith the last (lowest) digit
e Usingthe key <ON/MODE> the nextdigitto be changedisselected
Atthe end the changeswill be saved by using the key <ENTER>
The d|splayed value isfrom now on the measured height related to the
relative base length
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ABS.ZERO Setting of absolute ZERO with a rev ersal measurement.

Using the reversal measurementisa simple way to determine the exact ZERO OFFSET of the
instrument aswell asthe exact inclination of the surface the instrumentisplaced.

- Slide the instrumentonto a flat, horizontally levelled surface (e.g. engineer'ssurface
plate).

- The positionofthe instrumentisto be marked on the surface.

- Use the key <ON/MODE> to get to the menupoint[ABS.ZERO] and confirm with

<ENTER>
The following display isseen:

ABSZERO 26

- Use the zapperor confirm with <ENTER>. On the display the progressof the collected
valuesare visible in graphic form.

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

ABSZERO 26

When the curve is getting a straight line confirm the first value withthe zapper orwith
<ENTER>

- Afterthe first reading the followingdisplay isseen:

ABSZERO 26

Thisdisplay meansthe first readingwassuccessful. The instrument must be turned
180 degreeswithout liftingand slid exactly onto the previously marked position

- Use the zapperorconfirm with <ENTER>. On the display the progressof the collected
valuesare again visible in graphic form.

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

ABS.ZERO 26

Seite 38 von 100



Cont.
ABS.ZERO

FILTER

- Whenthe curve is getting a straight line confirm again the second value with the zapper
or with <ENTER>

- Afterthe second reading the following display isseen:

% 0.028
H2002 mm/m

With thisthe reversal measurementisfinished and the instrument showsthe true
absolute value.

-

FILTER 26

Setting a filtertype

Using the key <ON/MODE> selectthe menu [FILTER] and confirm with <ENTER>. With the
key <ZERO/SELECT #> choose the filtertype and confirm with <ENTER>.

Filter description:

e FILTER1: No filter, nointegration of measured values(T const. =0.33 Sec.)
FILTER2: Floating average over3 measured values(T const. =1 Sec.)
FILTER3: Floating averageover 15 measured values(T variable.=0.33 ... 5 Sec)
FILTER4: Floating averageover6 measured values(T const. =2 Sec.)
FILTER5: Floating averageover 15 measured values(T const. =5 Sec.)

T: Replytime incase of position changes. With filter 3 the amount of change of the measuring
value definesthe number of valuesto be integratedin the floating average. With larger
changesthe number of valueswill be reduced, with small changesthe numberisincreased.

Standard (factory) setting is Filter " 3"
If BlueLEVEL instrumentsare connectedthe filterisused in the differential mode only.

In all other modesthe filter settingsin the instrumentsare used. A change of filter settingsmug
thus be made on the instruments.
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RADIO

JOIN

LEAVE

Switch radio mode ON or OFF (using cable transmission)

Use the key <ON/MODE> select the menu[RADIO] and confirm with <ENTER>.

[l IIM

RADIO

For definitely switching On or Off confirm again with <ENTER>. After switching the radio OFF
the red LED on the handleis on.

Returning to the radiomode follow the same procedure. When theradiomodeison, the green
LED on the handleis on.

Combine a group of instrumentsto a measurement group

See detailed description inchapter2.4:

Combine a group of instrumentsto a measurement group using the function ,JOIN*In radio
transmission mode

Unhinge an instrumentinthe radio mode from a group

See detailed description inchapter 2.5
Unhinge an instrumentinthe radio mode froma group by using the function ,LEAVE*

FOR ADDITIONAL DETAILS PLEASE CONSULT THE
FLOW CHARTS CHAPTER "L / FLOW CHARTS" PAGES 86.....97

ADDITIONAL FUNCTIONS

Adjusting the display contrast

Using the key <ZERO/SELECT +> the contrast of the BlueMETER display can be adjusted accordingto
the requirement.
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4.5 TEACH-IN of the IR-trigger (Zapper)

In orderto eliminate interference of the zapper signalswhen several measuringgroupsare active inthe triggering
range the IR trigger can be assigned to a specific measuring group by applying the function TEACH-IN

Procedure TEACH-IN:

The measuring ordisplay instrument must be started.

Keep the key < ZERO/SELECT > on the measuring ordisplay instrument pressed
Pointthe trigger (IR Zapper) in the direction of the measuring or display instrument
Press the actuator key on the IR Zapperuntil bothred IRLED’sare lightingup.

Thisprocedure must be done on allthe measuring and display instrumentsusing the same IR triggering. When the
instrumentsare dispatched thisprocedure isalready factory set standard.
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4.6 OPERATING THE BLUEMETER
4.6.1 DESCRIPTION OF THE VARIOUS KEYS

A

Function - 1 -

Function - 2 -

Function - 3 -

Function - 4 -

<ON/MODE> - Key
Starting the BlueMETER. Pressthe <ON/MODE> key until allthe 5 LED'sare
illuminated and on the display shows"SYSTEM CHECK".

After starting, the actual measured value aswell asthe last used unitisdisplayed.
e.g.:
Actual value and unit set

actual leading sign and showing the
measurement mode (in the example: ABS = ABSOLUTEmode)

/
" ABS ‘ )
- Unitin
‘ [ | 0 4 5 / g?m/m], resp. [um/m]
A

[Arcsec]

kmzo\s\o 26— mm/m” |

Serial number of instrument used asidentification. Actual battery power

Deactiv ating the automatic instrument shut-off of the BlueMETER:
When pressing the <ON/MODE> key at the starting of the instrument for

longerthan 10 secondsall LED’sstart blinking and the automatic shut offis
deactivated.

Exception:

When the BlueMETER isconnected to an external power supply the instrument
never shuts off automatically.

The key <ON/MODE> is used forhandlingthe internal menu. When pressing several
timesothermenu pointsare displayed.

For shutting off the BlueMETER the key <ON/MODE> must be pressed continuously
until all5 LED’sare on and the instrument’sdisplay iscompletely off.

When the key <ON/MODE> iscontinuously pressed forlongerthan 15 seconds, a date
and a 4-digit numberisdisplayed. Thisnumber showsthe software version loaded in
the instrument.

Setting the displayed values(memory values) of the functions"REL ZERO" and
"ZERO" to ZERO. When a value isdisplayed inthisfunctionthe value can be setto
ZERO by pressing the key <ON/MODE> or the value can be altered step by step by
using the key < ZERO/SELECT +>. The action must be confirmed by using <ENTER>.
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Function -1 -
Function - 2 -
Function -3

Function -1 -

Function - 2 -

Function - 3 -

<ENTER> — Key

The key <ENTER> is used for saving data orfor confirming taken actions.

In connectionwith the software LEVELSOFT and MT-SOFT the key isused for
collecting the actual measured value.

The key <ENTER> is used to turn on resp. turn off the backightin the display

<SEND/ESC>- Key

Using the key <SEND/ESC> will send the displayed value to a port of a connected PC,
or Laptop.

OUT-port data format

MeasuringMode_A [sS5 XXXXXX Sn.nnnnnn<cr>]
MeasuringMode_B [SSS XxXXXX sn.nnnnnn<cr>]
MeasuringMode_A_minusB [SSS XXXXXX - XXXXXX Sn.nnnnnn<cr>]
MeasuringMode_A_B [SSS XXXXXX Sn.nNNNNN XXXXXX Sh.nnnnnn<cr>]
Sss = 0.. 255 -Sequence number
XXXXXX = Sensor Serial Number and Type
H4001B BlueLEVEL
H4001C +CLINO PLUS+
H4001M MINILEVEL NT
H4001Z ZEROTRONIC Sensor
H4001x ZEROMATIC2/1 X -AXxis
H4001y ZEROMATIC2/1 Y - Axis
H4001X ZEROMATIC2/2 X -AXxis
H4001Y ZEROMATIC2/2 Y - Axis
sn.nnnnnn = +9.999999 -Positive Overrange

-9.999999 -Negative Overrange
Measured value - Angle inrad e.g. +0.226349

Data transmission format:
asynchron, 7Bit, 2 Stopbits, no parity, 9600 Baud

Delete the "<HOLD>" functionand return to the mode MEASURE.

Cancel the functionsof the variousmenus
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4249 ZERO/SELECT "+/-" - Key

Function - 1 - The keys ZERO/SELECT "+/-" are used forselecting
different settings, such as:
- Measuring unit
- Ports("A"/"B"/"A-B"/"A B")/ only BlueMETER
- Relative base settings
- Set"Zero-Offset"
- Set"REL Zero-Offset" etc.

< <HOLD> - Key

Function - 1 - With the <HOLD> key a measured value may be "frozen".

After pressing the key <HOLD> without further action by the user, the measured value
is collected during 25 secondsand then displayed. When the conditionsare stable this
data collection may be reduced by earlier pressing the key <ENTER>. The display
shows "on hold". This"frozen" value will be displayed until by pressing the key
<SEND/ESC> the BlueLEVEL will return to the measuringmode.

Function - 2 - When using the mode REL ZERO and ZERO the actual measuring value can be
accepted by pressing the <HOLD> key.
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4.6.2 DESCRIPTION OF VARIOUS DISPLAY FORMS ON THE BLUEMETER

Main display

Display of the
inclination

Menu

Display of the actual measuredvalue

AH2002-8H2005 2g

0.025

ABS

* 0.019
* 0.008

mm/m AH2002 8H2005 2  mm/m

Display in [mm/m]

Display in [mm/m]

The display of the BlueMETER showsthe The display of the BlueMETER showsthe

difference value between instrument "A"
(H2002) and instrument "B" (H2005)

measured values of the instrument "A"
(H2002) aswell asthe instrument
"B" (H2005)

The picture shows the direction of the value’s inclination

A1\,

SENSOR

ABSOLUTE

REFRESH

REL ZERO

UNIT

ABS.ZERO

FILTER

RADIO

JOIN

LEAVE

Inclinedto the right: positive

Declined to the right: negative

Setting the active sensors/portsand selection of the single or
differential measurement display. BlueMETER only

Standard measuring mode

Update of the list of instruments
Relative measurement

Setting the required units

Setting absolute zero

Setting a filtertype (ZEROTRONIC only)
Switch radio mode ON or OFF

Joining a group of instruments

Leaving a group of instruments
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Status of battery
power"BATT"

Measuring unit

Key lock

Sensor-Address

Usually the actual battery powerisdisplayed, e.g. 35 (3,6 Volt)

Regarding the statusindication of the internal power the following options

are possible:

Note: The internalvoltage Uyt must not be confused withthe
Battery voltage Ugarr respectively the external supply voltage Ugyg!

External Power Supply Ugxt

+ 0 0 2 8
A H2002 mm/m
Indication with sufficient voltage
Unt > 4,75V
ABS
A H2002 —9— mm/m
e

Supply voltage U\t <4.75V

Battery supply UgatT

+ 0 0 2
A H2002 mm/m
Indication with sufficient voltage
Unt > 4,75V
ABS
A H2002 —[1= mm/m
= ‘ =

Supply voltage Ut <4.75V

Attention:

The following indicationsreferto the statusof the supply voltage in the measuring
instrumentswhich are connectedto the BlueMETER; e.g. BlueLEVEL. Instead of a
measuring valuethe following symbolsare displayed. These symbolsindicate that
itisno longerpossible to acquire ortransmit any values!

o VUV

Supply voltage in the external
Instrument Uyt < 4.5V
Measuring no longer possible

Display of the actual unit set.

.00

Supply voltage in the external
Instrument Uyt < 4.5V
Measuring no longer possible

The symbol Q) indicatesthat the instrumentisperforming a critical action andthat all

keys and entriesare blocked.

Function - 1

Display of active port address
- of the instrument showing the measured value

- connected instrument/sensor used for calibration

Function - 2

Display of the measuring mode, e.g. individual instrument or

differential measurement (Sensor A - Sensor B)
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5 BLUETC (TRANSCEIVER/CONVERTER) WITH OR WITHOUT RADIO MODULE

The BlueTC with orwithout radiotransmission wasdeveloped asan alternative
interface to the BlueMETER forusing the inclination measuringinstruments
BlueLEVEL.

Functions in connection with BlueLEVEL

The BlueTC can be used with the BlueLEVEL instruments. Asall the relevant
data such as

e Calibration data

e Instrument'saddress
are stored in the instrument'smemory.

Itispossible to send measured data via a RS 232 portto a printer, a PC/Laptop orthe WYLER software
LEVELSOFT PRO and MT-SOFT orto other software such ase.g. LabVIEW™

Adv antage comparedto the BlueMETER connected to BlueLEVEL instrumentsare:

e Simple configuration BlueTCisonly an interface betweeninstrumentsand PC/ Laptop
e Cost effectiveness

Disadv antage comparedto the BlueMETER connected to BlueLEVEL instrumentsare:
o No display of the connectedinstruments[A] and [B] measured values
e Menulessextensive and lesscomfortable dueto no display

51 INITIAL STARTUP OF THEBLUETC

Please read the manual carefully before working w ith the BlueTC for the firsttime.

Starting the BlueTC
Press the key <ON/MODE> continuously untilall6 LED’sare illuminated then release the key
e TheLED"READY"in STATUS isflashing rapidly
e Thegreen LED"READY"in RADIO isblinkingasmany timesasinstrumentsare connected inthe
radio mode (inclusive own address)

. In case instrumentse.g. BlueLEVEL are already connected by radiothe blue LED under RADIO is
on

Deactiv ating the automatic instrument shut-off of the BlueTC:
When pressing the <ON/MODE> key at the start of the instrumentlongerthan 10 secondsall LED’sstart

blinking andthe automatic shut-offis deactiv ated. In the battery mode, the instrumentisautomatically
shut off after 60 minutes.

Exception:
When the BlueT Cisconnected to an external power supply the instrument never shuts off
automatically (continuousoperation).
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5.2 TYPICAL CONFIGURATIONS WITH BLUETC

Configurations using BlueLEVEL instruments and BlueTC connected to PC/Laptop

o . AC90... 265V
Data transmission via cables to PC/Laptop

BlueTC as Interface

(((((((l\l\l‘-‘i
\\\\\\\ LEVEISCKT

AC 90 ... 265V
Wireless data transmission (Bluetooth™ wireless technology)

and connection to PC/ Laptop BlueTC as Interface

5.3 Overview of the BLUETC

Panel with functional keys LED showing activitiesof radio

¢ ON/MODE transmission, menu structure and
and infrared contact.

e <ENTER>

Aluminium housing anodised

Connectorsfor
instruments/sensors/power
supply and output to PC/Laptop

The BlueTC issupplied with or without
piggy-back mounted power supply
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54 FUNCTIONAL MENU WITH BLUETC/STRUCTURE

ON / MODE

= @

WYLERAG SWITZERLAND

NOTE:

STATUS

BlueTC

MENU STRUCTURE

s USING THE KEY

Radio ON / OFF <ON/M ODE>

www.wylerag.com

THE FUNCTIONS DESCRIBED HERE AFTER CAN ONLY BE PERFORMED AFTER THE INSTRUMENTHAS BEEN
RELEASED BY THE FOLLOWING PROCEDURE:

Press and hold down the <ENTER> key. After 3 seconds press additionally the <ON/MODE> key and holdboth
down foranother 3 seconds. The release both keysatthe same time.

With the key <ON/MODE> the corresponding menu can be selected. By meansof the key <ENTER>the menu

point can be chosen.

Relative ZERO
LED red

Absolute ZERO
LED yellow
Radio
ON / OFF
LED red

JOIN GROUP
LED green

LEAVE
LED blue

LOW BATT
LED red

BUSY
LED yellow

READY
LED green

OFF
LED red

READY
LED green

LINK
LED blue

deactivated

deactivated

ON / OFF RADIO (wireless data transmission)

Joining a measuringgroup

Leaving a measuring group

In case of low battery powerthe LED glowsred
Flashing yellow when instrumentisbusy
Flashing green when the instrumentisready

Red when the radio isOFF

Flashing green when the radio isON. The number of impulse indicate the
number of instrumentsjoined in the measuring group

Blue when the wirelessdata transmission isactive
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5.5 OPERATING THE BLUETC
DESCRIPTION OF THE VARIOUS KEYS

A

Function - 1 -

Function - 2 -

Function - 3 -

Function -1 -

Function - 2 -

<ON'MODE> - Key

Starting the BlueTC. Press the <ON/MODE> key until allthe 6 LED'sare illuminated,
release key
. The LED"READY" in STATUS isflashing rapidly
. The green LED "READY" in RADIO isblinkingasmany timesas
instrumentsare connected inthe radio mode (inclusive own address)
. In case instrumentse.g. BlueLEVEL are already connected by radiothe
blue LED under RADIO ison

Deactiv ating the automatic instrument shut-off of the BlueTC:
When pressing the <ON/MODE> key at the start of the instrument for more

than 10 secondsall LED’sstart blinking and the automatic shut-offis
deactivated. Normally the instrumentisautomatically shut off after 60 minutes.

Exception:
When the BlueTCisconnected to an external power supply the instrument never shuts

off automatically.
The key <ON/MODE> is used forchoosing the corresponding menu point
For shutting off the BlueTC the key <ON/MODE> must be pressed continuously until

all 6 LED’s are on.

<ENTER> - Key

By meansofthe key <ENTER> the menu point can be chosen

In connectionwith the software LEVELSOFT and MT-SOFT the key isused for
collecting the actual measured value.
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APPENDIX
A BASICS AND GENERAL REMARKS ABOUT BLUESYSTEM AND INCLINATION MEASUREMENT

Al INTRODUCTION TO THE BLUESYSTEM

The newBlueSYSTEM isa continuousfurtherenhancementof the well known and well established measuring
instrumentsMINILEVEL NT + LEVELTRONIC NT with orwithoutwireless data transmission. A BlueSYSTEM
normally consistsof one ortwo measuring instrumentsBlueLEVEL and an indication unitBlueMETER. Depending
on the application The BlueMETER can also be connected to a PC with evaluation software allowing the online
evaluation and presentation of the values.

The BlueSYSTEMisavailable with or withoutradio transmission. When using the system with cable
connectionsitispossible to upgrade to wirelesstransmission at a later stage

Asits predecessor thisnewest generation of high precision electronic inclination measuring instrumentsis
specifically suitable forthe precision measurementof smallest angles. Applicationsare therefore inparticular the
measurement of flatnessof surface platesorthe measurement of the geometry of machine tools. The sensoritself,
the heart of every precision measuringinstrument,hasbeen further enhanced aswell, to allow precise
measurementseven under critical environmental conditions.

The key featuresof these new series of instruments are:
e Compactand pleasant designwhich isfunctionally optimized for precision measurement
o Wireless data transmission based on the internationally approved Bluetooth™ -standard
e Complete newsensordesign
e Sensoras well asamplifying electronic fully sealed and encapsulatedin inert gas
e Increased temperature stability
e Increased long term stability
e Large and well readable LCD display
e Display can be read from both sidessince the handle can be rotated
e Eachinstrument hasitsown specific addressallowingthe use of several independent systemsin the same
room without interferingwith each other
e Since eachinstrument hasa builtin IR receiver, the measurementcan be initiated at any instrument
e Compatible to existingmeasuring bases
e Onerangeonlyineveryinstrument
e There are three different BlueLEVEL typesavailable
o BlueLEVEL1 pm/m: Range+20mm/m
o BlueLEVELS5 pm/m: Range £100mm/m
o BlueLEVEL 10 pm/m: Range £200mm/m
e Linearity throughoutthe measuring range according to DIN 2276
e Allinstrumentsare equipped withRS 232 /RS 422 / RS 485 interfaces
e Powered by standard 1.5V batteriestype “C”
e Incompliance with CE regulationsand otherapplicable EMC regulations

The newmeasuring instrumentsof the BlueSYSTEM family can be used asindividual instrumentsas well as
combinedin a set. Instead of using a BlueMETER itisalso possible to use a BlueTC asan interface to the
PC/Laptop. The functionsare all the same withthe exception of the LCD display whichisonly available withthe
BlueMETER.

A set ofinstruments, also calledENGINEER SET, normally consistsof one ortwo BlueLEVEL and one
BlueMETER, forming the ideal tool for measuring flalnessand machinesunderworkshop conditions. Furthermore
the ENGINEER SET can be used forany levelling taskor analysisof rotati ons.
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The ENGINEER SETis specifically adapted to the needsof the metrology specialist taking care of machinetool
components. There isa broad range of applicationsdue to the possibility to use differential measurement. The
system is universally applicable forinclinationand for rotational measurements Thanksto itsoutstanding features
and to the special transportation case the ENGINEER SET can be used in-house orbe taken along to customers.

A2 DIFFERENCE BETWEEN THE CONFIGURATION WITH BLUEMETER AND BLUETC

Basically two configurationsare possible. Theinstrumentsaswell asthe display (BlueMETER) orinterface
(BlueTC)componentsare available with or without radio transmission.

I. Communication from instrument to external displayviacable.
Thisconventional type of communication usescablesbetween the variouscomponents (BlueMETER,

respectively BlueTC).

Il. Communication from the instruments to the external display or to the interface viaradio
transmission.
Using this type of configuration the data transmission isby radio module betweenthe instrumentsand the
BlueMETER orBlueTC. Asa back-up system additional cablesare also supplied.

Remarks:
For a surcharge itis possible to upgrade a set deliveredwith cablesat a later stage to the radio transmission
module.

Difference between BlueMETER and BlueTC:

Configurationwith
BlueMETER

AC 90 ... 265V

Configurationwith
BlueTC

AC 90 ... 265V

The functionsof BlueMETER andBlueTC are all the same with the exceptionofthe LCD display whichisonly
availablewith the BlueMETER. When working without PC/Laptop itisnot possible to display the difference
between two instrumentson the BlueTC. When working with a PC/Laptop and the software LEVELSOFT PRO or
MT-SOFT the BlueTCisused as interface. The use of a BlueTC makestherefore only sense in combinationwith a
PC/Laptop orwhen the difference between two instrumentsisnot important to measure.
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A3 INSTRUMENT’S OVERVIEW

THE INSTRUMENTS OF THE BLUESYSTEM - FAMILY IN DETAIL

The following instrumentsare part of the BlueSYSTEM family

BlueLEVEL BlueMETER BlueTC (Transceiver/Converter)

The measuring instrument with Display unit with various functions Interface with various functions
different available sensitivitiesand also serving asinterface between used for element between
integrated display of the values, the PC/Laptop. The BlueMETER is instruments and PC/Laptop.

instrument’s address and the available with or without radio The BlueTC isavailable with or

measuring unit. The BlueLEVEL is module. without radio module. The BlueTC
available with or without radio can also be used as a wireless
module. transmission interface for other

WYLER sensors.

Common featuresof all the BlueSYSTEM family instruments:

. One international standard in Bluetooth™ wirelesstechnology if equipped with theradio modules
All instrumentsare equipped withRS232 / RE422 / RS485interfaces
All instrumentscompatible to WyBus(RS485)

. All instrumentsworking equivalently on the same level of communication

Featuresof the interfacesBlueMETER and BlueTC:

Both instrumentscan be used asinterface betweeninstrumentsand PC/Laptop
Both instrumentsuse identical functionsfor groupinginstrumentsvia radio module
° Both instrumentsuse battery power
o Allinstrumentsare equipped with cable connectionsasalternative to radio transmission

Additional featuresavailablein the BlueMETER:

. Additional functional keysfor:

o

O OO0 OO OO

Choice of sensor connectionsA orB, A and B, AminusB

Refresh function inorderto up-datethe list of instruments

Install relative ZERO

<HOLD> Function, e.g. for"freezing" a measured value.

Display of the measured value of one ortwo instrumentsconnected
Display of the difference between two connected instruments
Change of display unit used

Setvariousfiltertypes
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BlueLEVEL
with flat horizontal base

BlueLEVEL
with prismatic angular base

BlueMETER

BlueTC (Transceiver/ Converter)
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A4 MEASURING PROCEDURE / GENERAL HANDLING
TYPICAL CONFIGURATIONS W ITH / WITHOUT RADIO TRANSMISSION

Used as stand alone instruments

Available sensitivities:
) 1um/m (0.2 ArcSec)
. 5um/m (1 ArcSec)
e 10pum/m (2 ArcSec)

Datatransmissionviacables

Two BlueLEVEL withBlueMETER

Data transmission via radio module (Bluetooth™
wirelesstechnology)

Two BlueLEVEL with BlueMETER and infrared-zapper
fortriggering the data transmission

Basicallyitispossible to combine instruments with
radio transmission and instruments with cable data
transmission.

Combinationof radiotransmission (Bluetooth™
wireless technology) and cable connection

Two BlueLEVEL withBlueMETER
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AC 90 ... 265V

g |([(1000
e

AC 90 ... 265V

LEVELSORT
Pt

AC 90 ... 265V

((((((“'\""; NI SOET
e

AC 90 ... 265V

Data transmissionvia
cables to PC/Laptop

Two BlueLEVEL with
BlueMETER and infrared-
zapperfortriggeringthe
data transmission

Wireless data
transmission (Bluetooth™
wirelesstechnology)

and connectionto PC/
Laptop

Two BlueLEVEL with
BlueMETER and infrared-
zapperfortriggeringthe
data transmission

Data transmissionvia
cables to PC/Laptop

Two BlueLEVEL with
BlueTC and infrared-zapper
fortriggering the data
transmission

Wireless data
transmission (Bluetooth™
wirelesstechnology)

and connectionto PC/
Laptop

Two BlueLEVEL with
BlueTC and infrared-zapper
fortriggering the data
transmission

According to the WyBus compatibility scheme even more than 2 sensorscan be connected to a BlueMETER
respectively to a BlueTC. With connectionvia cablesup to 63 sensors and with wirelessdata transmission up to
15 sensors are possible. One ortwo of sensors can be selected fordisplay on the BlueMETER at a time.

Seite 56 von 100



A5 BASIC SETUP OF THE INCLINATION MEASURING INSTRUMENTS / PLUS - MINUS RULE

The instrument should alwaysbe placedin a way that the cable outputison the right hand side.

-
o

Before starting the measurement enough acclimatisationtime must be allowed forthe instruments.

Inclined to the right: positive

Declined to theright: negative

(Practical remark: positive values
indicatethat some material may be
removed on the measured piece)

Place the instrument carefully to the required measuring spot. (Surface) and read the value on the BlueMETER or
on the integrated display of the BlueLEVEL.

Itisimportant to measure alwaysin the direction of the cable connector, respectively the cable.

Example: Flatness measurement of a surface plate

IMPORTANT:

Measuring direction

transversal -_I.\_,, e Touchthe instrumentsonly at the

f handle (Temperature!!!)
/ ) e Measuring from left to right and from
Reference insfrument close to far.

e Cablein measuring
Measuring|direction longitudinal direction

-
Cable

Measuring instrument
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A6 ABSOLUTE MEASUREMENT / RELATIVE MEASUREMENT / DIFFERENTIAL MEASUREMENT

Absolute measurement

(Absolute ZERO) Conditionforthe absolute measurementisthe performing of a reversal measurement
fordetermining the absolute zero (to the centre of the earth)

Afterthisprocedure the instrumentwill display the effective deviation from the centre of
gravity. Thismeansthe value is an absolute angle of the measured surface.

Example: ifthe objectto be measured isabsolutely level, thedisplay is"0"

Practical example

Messen ‘ Hilte

Kontote—

Arzeige wert Ctyektiange Schiitiange

Strsugranze
furnim, Turmnim] | ] 500 [pmm] 5001900 [ 1801160 Ivml | | [ Bactatigen

Position defined of the vertical
spindle in relation to the machine
table of a machine tool.

Measurement with WYLER-
software MT-SOFT

Relative measurement
(Relative ZERO) A number of measurementsdo not require the absolute ZERO asdescribed above.

Example: Angulardeviation between two objects. (Lines, surfaces, guide ways) The
measurementinstrumentisplaced on an object and thedisplayedvalue is
changedto "0". Thenthe instrumentisrelocatedto a second objectand the
displayed value of the angle isthe angular difference betweenthe two
surfaces. If the displayisalso "0", then both surfacesare parallel.

Most importantisthat alwaysthe instrumentisplacedon both positionsin the
same direction.

Practical example

EI7TLIC] LEVELSOFT PRO GV 7o i G - covwr oa w1 _O X
W e @ 1anen 12 T re o 17 1

Flatness measurement with
WYLER-software LEVELSOFT
PRO

[of |} ]
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Differential measurement
A differential measurementisa measurement with two
instrumentsMeasuring instrument (A) and
Reference instrument (B), measuring the angular
difference between thetwo. Thismeanse.g. ifthe
angularchange in both instrumentsisthe same the

i
displayed value (Difference A -B)doesnot change. In E7my I

(/////(II:,..

L
N\

principlethisisa special relative measurement.

In the following measuring tasks the differential
measurementisespecially used
e Measurementon object withvibrationsimposed.
e Measurementson unstable systemsor objects

Example: Measuring the flatnessof a machine bed. The reference instrumentisplaced
on a stable part of the machinewhere the measurementisnotinterfered. With
the measuring instrument the measurementistaking place without removing
the reference instrument.

Practical example

SIZL] LEVELSOFT PRO @™V LEINER - c:yw o w1 =E
- @ = —— | T re B, 0

Flatness measurement with
WYLER-software LEVELSOFT
PRO
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A7 GENERAL REMARKS ABOUT “ANGLES” AND “INCLINATION”

Every angle may be defined in different

ways. The most popularway isa definition
in Degrees/ Minutes/ Seconds.
Thisis shown in the graph. o

Such a definition isespecially useful for Angle O in degrees / arcmin / arcsec
largerangles.

Height
With an angular measuring instrument not o mgasuring
only an angle may be measured but also point
the height of a certain point over a defined
base length can be calculated. (for a profile
of aline ora surface). Due to thissimple Base length P

and reliable method a number of tasks are

possible, especially formeasuringguide  apgle o = Height of the measuring point related to a defined
ways and surface platesdefinition. base.

Height of the measuring point = tan QU x length of base

Example: Height
measuring
Angle = Heightrelatedto a defined base. o ponnt
in um
e.g.22 um/m
Base length >

1000 mm

Example:
Height

Because the relationum/mis1/1'000'000 the same measuring
relation can also be applied to micro inch/inch o point
Angle =Heightrelated to a defined base. in i Inch
e.g.
22 ym/m are equal to 22 microinch/inch or Base. le?]qth »
22 pinch/ Inch 1inc
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A8 HEIGHT RELATED TO THE STEP LENGTH

- X
Height H
in [um]
or
= [M Inch]
“ 5 | Height Hx \ 4
Step length Lx \
Length L in [mm] or [inch] u
Height Hxin [um] related to : HeightH[um] x SteplengthLx[mm]
Height Hx [pm] =
step length ght Hx [um] LengthL [mm]

Height Hxin [micro Inch]
related to step length

Height Hx [micro Inch] = Height H [micro Inch] x Step length Lx in [Inch]

1 micro Inch =0,000001 Inch

Height Hxin [um] related to o[arcsec]

Height Hx [mm] = tan LengthLx[mm
step length ight Hx [mm] 3600 < Lene [mm]

Height Hxin [micro Inch]

related to step length afarcsec]

Height Hx [micro Inch] = tan 3600 x LengthLx[Inch] x 1000000

1 micro Inch =0,000001 Inch
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A9 ZERO SETTING BY REVERSAL MEASUREMENT (ABSOLUTE ZERO)

Using the reversal measurementisa simple way to determine the exact zero point deviation of the instrument
(which can thusbe compensated) aswell asthe exactinclination of the surface the instrumentisplaced

Rev ersal measurement fordetermining
I. Zero pointdeviation of the instrument N,
[l. Inclination of the measured surface N,

Zero pointdeviation of the instrument N,
X+ X
Nm = ————
2

Inclination of the measured surface N,
X =X

Np = >

Practical procedure:
Priorto adjusting the zero point, the BlueLEVEL instrument should be allowedtime to acquire the ambient,
respectively the work-piece temperature. In addition the measuring system should be switched on forat least
1 minute (atleast 3 minutesforinstrumentswith sensitivity 1 um/m
The reversal measurementcan be donewith the help of the BlueMETER or directly using the BlueLEVEL.

- Slide the instrumentonto a flat, horizontally levelled surface (e.g. engineer'ssurface plate).

- The positionofthe instrumentisto be marked on the surface.

- Use the key <ON/MODE> to get to the menu point [ABS.ZERO] and confirm with <ENTER>
The following display isseen:

ABSZERO 2
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Use the zapperorconfirm with <ENTER>. On the display the progressof the collected valuesare visiblein
graphic form.

ABS.ZERO 2

When the curve is getting a straight line confirm the first value withthe zapper or with <ENTER>

- Afterthe firstreading the followingdisplay isseen:

ABSZERO 2

Thisdisplay meansthe first readingwassuccessful. The instrument must be turned 180 degreeswithout
liftingitand slid exactly onto the previously marked position

Use the zapperorconfirm with <ENTER>. On the display the progressof the collected valuesare again
visible in graphic form.

............
---------

ABS.ZERO 26

When the curve is getting a straight line confirm again the second value with the zapper or with <ENTER>

- Afterthe second reading the followingdisplay isseen:

% 0.028
H2002 mm/m

With thisthe reversal measurementisfinished and the instrument showsthe true absolute value.
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B APPLICATIONS

Bl MEASURING ABSOLUTE

Zero pointisto be set by reversal measurement. Nowthe BlueLEVEL/BlueME TER willread deviationsfrom
absolute horizontal position.

Using BlueLEVEL with a BlueMETER the value of the display isshown in [Arcsec] or in [mm/m].

B2 RELATIVE MEASUREMENT
Itis not alwaysrequired to set the instrument to zero by reversal measurement
(absolute ZERO). If e.g. the straightnessof a line ismeasured most of the time only the LEVYELISOFT
relative straightnessis required. |

; d PRO

The same applieswhen lines, parallels, flatnessis measured with the WYLER
. Y A

LEVELSOFT PRO. These are relative measurements. R e e B

C T QaEEY

Using the machine tool software MT-SOFT an absolute measurementisimportant M-l- so'-_—-.—
because different elementsof a machinetool must be compared evenat a later stage of
the measurement. E.g. the horizontal guide way must be comparedto the vertical axis

of the spindle. Only whenthe measurementisdone in absolute mode such a WYLER AG
. . A - T H
comparison ispossible. afivaf;fg

B3 DIFFERENTIAL RESPECTIVELYREFERENCE MEASUREMENT USING AN ENGINEER SET
Such a differential measurement, mostly done with an engineer set (two BlueLEVEL and one BlueMETER), is
useful ornecessary if some of the following cases:

e Measurement on objectswith vibrationsimposed

e Theinclinationofthe object to be measured will change by the weight of the instrument

e Thefloorisunstable (heavyloadsin the close surroundings

e Therelative pitchand rollon a machine must be measured

The Engineer set usually consistsof:

Two BlueLEVEL andone BlueMETER;
Data transmission via cables

Picture:
Two BlueLEVEL andone BlueMETER
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Two BlueLEVEL andone BlueMETER,;
Data transmission via radio module

;)/)//UU//}/
Two BlueLEVEL and one BlueMETER P \\\\\\\\\\\\

Connecting theinstrumentsperforming a differential measurement

e Oneoftheinstrumentsisused as measuring instrument andthe otherasreference instrument.
e The measuring instrumentisconnectedto port"A" thereferenceinstrument to port "B".
e Bothinstrumentsmust be placed lookingin the same direction.

Examplesfor differential / reference measurement:

M = Measuring instrument, connected to port "A"
R = Reference instrument, connected to port "B"

Rectangularity resp. parallelism of machine spindle in resp. to work table (Fig. 7).
For precise square measurementsan angular model fitted with magnetsin the vertical face should be used.
(Elimination of deformation due to manual pressure).

Straightness of table motion (Fig. 8) in relation to the machine’sbase. The table must be movedstep by step
and the measured value at each step should be noted/recorded after stabilization only.

FIG.8

FIG. 7
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Inspection of perpendicularity and parallelism on large structures (Fig. 9). Suitable instrumentfor outdoor
applications.

FIG.9

To conduct high precision measurements of parallelism (Fig 10) (e.g. two or more guide ways)

The reference instrument (R) will compensate forall changesin the objectsorientationwhile measurementsare
made. Using thismethod theinstrument (sensitivitiesup to 1 um/m) allowsdetermination of the exact shape of the
guide ways.

R FIG. 10

Torsion in guide ways and work piece surfaces (Fig 11). The instrument(M)ismoved step by step in direction
of X, noting the reading at each step after allowing sufficient time forthe instrument to settle. (Attention: Measuring
axis have to be parallel!)

Thisprocedure isalso applied when fastening workpiecesin orderto see possible tensions.

M

Y1,‘---——-— —

Y, ¢—
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B4 ANGULAR MEASUREMENTS

a) Small angles
The measuring instrumentsBlueLEVEL are especially well suitedformeasuring small angles. Itishoweverto be

considered that the largerthe angleisgetting, the largerthe linearity error of the instrument is. It istherefore
important to level the objectto be measured (e.g. surface plate) aswell aspossible in both axis.

b) 90°-angle (squareness)

For measuring 90° angles(square angles)instrumentswith an angularbase can best be used. Before starting a
precision measurement the angular error of the instrument must be determined by reversal measurementon a

suitable object.

Afterthe reversal measurement precision measurement with measuring uncertainty of 3 to 5 um/m is possible.

The determination of theinstrument'sangular errorisdone asfollows:

g o

C+D _A+B
2 2

Inthe WYLER LEVELSOFTPRO a new set-up allowsthe easy measurement of squarenessof rectangular
objects. Thissoftware offersa menu point "ANGLES / Measurementof perpendicular objects’.

Index of correction =

Principal procedure ofa 90° measurementwith WYLER LEVEL SOFT PRO
The angularerror of the instrument must be determined (optional)
The measurement followsthe required set-up (Step length, number of measurementsetc.)

Afterthe measurement therespective linesmay be adjusted accordingto differentmethods. For the following three
methodsthe angular errorsare computed and displayed:

e Method Endpoints

e Method ISO1101

e Method Linearregression (least square)

Ask your local WYLER representativ efor further information of the software LEVELSOFTPRO
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B5 LINES AND FLATNESS MEASUREMENT (MANUAL PROCEDURE)
A principal procedure of a measurement of a line with WYLER instrumentsisdescribed below:

Example:

e Sengitivity of the instrument 1 pm/m

e Length of measuringbase 200 mm/step length 180 mm

e Thelineto be measured mustbe divided inequal sizesaccording to the base available (calculated
step length) Overlapping of the stepsisimportant, otherwise measuring errorsare inevitable.

e Placetheinstrumentatthe beginofthe linemeasurement

o Slidetheinstrumentstep by step along the lineto be measured. Note allthe measuring resultsafter
allowingenough settling time. Then theline can be drawn asshown below consideringthe base len gth
and the sensitivity of the instrument.

The picture to the left
shows the
Step length = 180mm measurementofaline

-004 +016 +002 -004 -002 +007 using a BlueLEVEL

combinedwith a
BlueMETER with
integratedradio
module forwireless
data transmission

l | | |

+2

Maximum error
=13.5um

-4
Maximum error based on step length:
=13.5um x 180mm / 1000mm = 2.43 pm

Measurementson granite surface platesare done with instrumentsequipped with hardened steel baseswith dust
groves. The sharp edgesprohibit dust particlesto get betweenthe plate and the base when sliding the instrument.

The manualmeasuringand the computing effortisquite bigif possible at all andthe source of errorslarge. Such a
task is best done with the WYLER LEVELSOFTPRO.
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C WYLER SOFTWARE LEVELSOFT PRO

The WYLER software LEVELSOFT PRO well proven package based on the ISO 1101 standard formeasuring lines

and surface flatnessconstantly upgradedto the demandsof the user.

The following measurementscan be done withthe WYLER
LEVELSOFT PRO in combination withthe correct
measuring instruments:

Lines(straightness)

Lineswith twist (torsion)
Parallelism

Rectangularity

Surface flatness

Partial surface flatness
Measurement on machine tools

Measurementofline according to 1ISO1101
with and without twist (torsion)

Measurement of parallel lines according
to 1ISO1101 with and without twist (torsion)

Surface flatness accordingto ISO 1101
as well as "U-Jack" method

Rectangularity according to 1ISO1101
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LEVELSOFT
PRO

WYLER AG
CH - 8405 WINTERTHUR

T QIEE) Y

LINE/1SO 1101

LENGTH: 1000mm

6.0pm |
s50pm |
40pm |
3.0pm
20pm |
10pm |
0.0pm

T

MAXIMUM ERROR: 5.4 um

PARALLELS WITH TWIST / ISO 1101

LENGTH: 1000mm WIDTH: 240 mm

50um 4
25pum _ /
0opm

s50pm 4

25um |

00pm 4
7 [ 1

o, O

25um |

00pm _

STRAIGHTNESS LINE
LINE
E

Pl
rora
G

et
333

MAXIMUM ERROR: 2.6um

SURFACE GRID (WYLER) / PHILIPS /IS0 1101

LENGTH: 1200mm WIDTH: 800mm

MAXIMUM ERROR: 5.4 um INDEX OF CORRECTION: 0.2 ym

ANGLE /IS0 1101

40um

3.0um_] E]
20 pm _|

1.0 pm _|

0.0 ym

T T T I
ERROR REFERENCE LINE 3.6 um
ERROR ZND LINE BASED ON 1501101 4.5 um

BASED ON END POINTS 4.3 pm —

BASED ON LINEAR REGRESSION 3.8 pm

CORRECTION OF INSTRUMENT'S ANGULAR ERROR -1.6 ym I




In orderto connect the instrumentsto a PC/Laptop a cable connection between the BlueMETER and the
PC/Laptop isrequired. Itispossible to use a BlueTCinstead of a BlueMETER asinterface. Howeverthe BlueTC
has no display where the measured valuesare shown.

Remarks:

E||E| LEVELSOFT PRO @/ Y L= - D:\mp dat\linie absolut 23072003 .wyp - O/ x
W rite M options ]|

GEUEN Sl Measuring pattern

Measurement information F1

=

chiect Line absolute F2

ﬂ Way of measuring With reference F3
With the Software
LEVELSOFT PRO g Instrument BlueLEVEL
the instrumentsof
the BlueSYSTEM
are automatically TN

Limit of variation 5.00 pm/m F&

reCOgnlzed = Steplength leongitudinal |[125.0 mm
“— ©Length [2000.0 mm
G\:Il’r?':':LI. Surveillance of drift No  F7
H Save measuring pattern F10 ‘ Start measurement F11
.‘ Back ESC ﬂ - Save and start measurement?

Address, respectively serial number of the instruments

HZ7]L[Z] LEVELSOFYPRO @7 L= - D:\mp dat\linie abs

BlueLEVEL A[HO200]-B[H0201] ‘HMeasuring [ iimtey] <= Ereak up ESC

Display Values E I
The type of the

interface [pm/1a] [pm]
instrument and the ‘

serial numbersof

the measuring

instrumentsare

displayed.
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D SOFTWARE FOR THE DEFINITION OF MACHINE TOOL GEOMETRY
MACHINE TOOL INSPECTION SOFTWARE MT-SOFT

MT-SOFT givesthe possibility to measure individual elementsof machine toolswith standard inclination measuring
instruments. The measured resultscan be saved and - at a later stage - used for comparison and puttogetherto
receive a thorough result of the over all accuracy of the machine tool. E.g. the horizontal guideway must be
compared to the vertical axisof the spindle.Only whenthe measurementisdone in absolute mode such a
comparisonispossible. The logical and clear structure of the software makeseve n the measurementof complex
machinesan easy task

The following measurement tasks can be done by

using suitable instrumentsand the WYLER MT-SOFT: M‘][ §‘D II:_II—

e GUIDEWAYS
e ROTATING AXIS
e ROTATION OF MACHINE TOOL ELEMENTS WYLER AG
e CIRCLES CH - 8405 WINTERTHUR
- QRAER)
< £ 4 L /
/
GUIDE WAYS /./ j
Measurement of guide waysusing inclination /

measuring instruments

ROTATING AXIS
Definition of rectangularity betweenthe surface of the

table and the vertical rotating spindle

ROTATION OF MACHINE TOOL ELEMENTS
Measuring and defining the geometrical roll and pitch
errors on a machine tool element moving horizontally

PITCH

CIRCLES
Flatness measurement and defining the position in

space of circlesas well asco planarity of circles.

Seite 71 von 100



E EXAMPLE USING THE HYPER TERMINAL OF WINDOWS OR WINDOWS TERMINAL PROGRAM

(ExamPLE 1S WIN XP)
1. Openthe Terminal-Program in
Windows/ Accessories. and insert a
name

Confirm with <OK>

2. Enterthe serial port definition
connected to the BlueMETER.

Confirm with <OK>

3. Enterthe parameters

Bitsper Second: 9600

Data bits: 7
Parity: no
Stop bits: 2
Protocol: no

Confirm with <OK>
The HyperTerminal-Windowsappear.

Repeatedly pressing the key
<SEND/ESC> the actual value will be
transmitted in [Rad]

Alternatively the value can be called
by pressing the key "P" on the PC
keyboard.

E : Meue Verbindung

Geben Sie den Namen fir die neue Verbindung ein, und weisen
Sie ihr ein Symbal zu:

MName:
BlusSYSTEM|

Symbal:

Geben Sie die Rufnummer ein, die gewahlt werden sall:

Land/Region: I Schweiz (41 j

Ortskennzahl: I

Bufrummer: I

Verbindung
herstellen gber: I |
OK | Abbrechen |

Bgenschaften von COM2 K
Anschlusseinstellungen I
Bits pro Sekunde: |3500 =l
Datenbits: I? j
Paritat: IKeine j
Stoppbits: |2 j
Flusssteuenung: =
Wiederherstelen |

oK I Abbrechen I Ulgemehmenl
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Example: Two BlueLEVELs and a BlueMETER are connected

Remark:
The configurationhasto be done first on the BlueMETER

e 1 BlueLEVELwith the addressH0200 isconnected to Port “A”
e 1BlueLEVELwiththe addressH0201 isconnected to Port “B”
e Measuring-mode: Display of valuesinstrumentson Port "A" and "B" simultaneously

“ ¢ BlueSYSTEM - HyperTerminal
Datei Bearbeten Ansicht Annfen  Ubetragung 2

S [=] B3

90 HB200B +0.000022 HO201B -0.000048

4| |

[Verbunden 00:08:38 [AtoEdkenn.  [96008N-2  [RF [GROSS |NUM [Aufzeichnen  [Druckerscho

Meaning of the display:

090 Continuousnumber
H0200B BlueLEVEL with theaddressH0200 isconnected to Port “A”
+0.000022 +0.000022 Rad respectively +22 uRad
H0201B BlueLEVEL with theaddressH0201 isconnected to Port “A”
-0.000048 -0.000048 Rad respectively -48 pRad
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F WYBUS COMPATIBLE INSTRUMENTS

The WyBusconcept allowsto connect, besidesthe new sensors, also most of the previoussensors to a
BlueMETER, a BlueMETER BASIS ora BlueTC. Itis, however, important to differentiate whetherthey are
connected through a short cable, througha longer cable up to maximum 1200m or via wirelesstransmission.

F1 CONNECTION THROUGH ASHORTCABLE
The following sensorscan be connected througha cable of maximum 15 m lengthto a BlueMETER, a
BlueMETER BASICora BlueTC.

e BlueLEVEL

e Zerotronic

¢ Clinotronic —

e MinilevelNT e "

Blue
locally connected

e Zeromatic2/1

e Zeromatic2/2 ﬁ —
Through a cable of maximum 15m length B 5 -

PORT out

and with a BlueTC asan intermediate the @

following sensorscan be connected:
e Zerotronic

Clinotronic

Minilevel NT

Zeromatic2/1

Zeromatic2/2

F2 CONNECTION THROUGH ALONG CABLE OR THROUGH WIRELESS TRANSMISSION
The following sensorscan be connected througha cable of maximum 1200 m length orvia wirelessdata
transmission to a BlueMETER, a BlueMETER BASIC ora Blue TC:
e BlueLEVEL
e Zeromatic2/1
e Zeromatic2/2
Through a cable of maximum
1200 m lengthorvia wirelessdata N
transmission and with a BlueTC as e e "
an intermediate the following peesi e s

sensors can be connected: ﬁ
e Zerotronic %/ R e A
Clinotronic ot &
Minilevel NT @
Zeromatic2/1
Zeromatic2/2
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G SPECIAL FUNCTIONS
Gl RESET TO FACTORY PRE-SETTINGS

You can reset all adjustmentsand settingsto the factory pre-settings. For thisaction press simultaneously the keys
<ENTER>and <ON/MODE> until an arrowto the right handside appearsin the display.

The following valueswill be set and the following actionsperformed:

BlueMETER:

FilterType 3

Unitmm/m

Display mode Absolute

Relative Base in millimetres, value 1000

Relative Base in Inch, value 10

All membersof the wirelessdata transmission group are deleted
All membersofthe list ofinstrumentsare deleted

BlueTC
e All membersofthe wirelessdata transmission group are deleted
e All membersofthe list ofinstrumentsare deleted

BlueLEVEL

e FilterType3
e Unitsetto

o luinstrument: mm/m, 3 decimals
o bSpinstrument: mm/m, 3 decimals, roundedto 5pm/m
o 10pinstrument: mm/m, 2 decimals

Display mode Absolute
Relative Base in millimetre, value 1000
e Relative Base inInch, value 10
e All membersofthe wirelessdata transmission group are deleted
Relative Zeroissetto 0
Absolute Zeroissetto 0

G2 FIRMWARE VERSION

With a special key operation you can read the version number of the firmware installed. After turning off the
instrument holdthe <ON/MODE> key down foranother 10 seconds.

2009 08

FO186 T3W B3.7.0

The display showsin large figuresthe date of issue and at the bottom the version number of the firmware.
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G3 ACTIVATE THE FUNCTION KEY ON THE BLUETC

In the basic state the function keysof the BlueTC are locked. Using the following ke y combination you can enable
the function keys:

Hold the key <ENTER> down

Afterapprox. 3 secondspress additionally the key <ON/MODE>

Hold both keys down foranother 3 seconds

Release both keys atthe same time

With repeated action of the key <ON/MODE> you can select the menurequired.
Confirmation withthe key <ENTER> will executethe respective menu.

The key lock function isdisabled until a functionhasbeen completed or until the BlueTC hasbeen restarted. After
that the key lock is active again.
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H TECHNICAL DATA BLUESYSTEM
H1 TECHNICAL DATA OF THE RADIO MODULES

SENDER / RECEIVER

SENDER / EMPFANGER ISM-Band / 2,4000 - 2,4835 GHz

BlueSYSTEM with

Bluetooth ™ wireless technology . ) . .
Point to point / Point to multi-point

-80 dBm

2 x1.5V, Size “C” Alkaline
3 x1.5V, Size “C” Alkaline

H2 TECHNICAL DATA OF THE BLUELEVEL

+ 200 mm/m

max. 1% of (2 x measured value - 0.5 x Full-scale) /
max. 1% von (2 x aktueller Messwert - 0.5 x Messbereichsendwert)

within 3 seconds / innerhalb von 3 Sekunden

BlueLEVEL: + 5V DC, max. 450 mW

BlueLEVEL: 1200g
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H3 TECHNICAL DATA OF THE BLUEMETER

RS232/ RS422 / RS485, asy nchron, 7 DataBits, 2 StopBits,
no parity , 9600 bps

H4 TECHNICAL DATA OF THE INTERFACE BLUETC

RS232 /| RS422 | RS485, asynchron, 7 DataBits, 2 StopBits,
no parity, 9600 bps

H5 PIN-DEFINITION FOR BLUELEVEL + BLUEMETER, BLUELEVEL +
BLUEMETER BASIC AND BLUETC

RS485 2 2 RS232
\o o0 0O o/
Binder Series712 /8 pol. O 0O O O Sub-D/ 9 pol.
(female) 9 6 (female)

Unregulated Power
VD
RTB RS485-Line B

VDb |
____RTB__|
I

* Measuring can be triggeredvia "Key-Cable" / WY 065-025-KEY
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| SERVICE AND REPAIR
11 REPAIR OF MEASURING INSTRUMENTS AND DISPLAY UNITS

Normally any instrumentsrequiring repair can be sent to the local WYLER partner (local distributor) who will take
the necessary steps and make the arrangementsfor repair on behalf of the customer.

Express Repair Service, ERS

Alarge number of customerscan not missthe instrumentsfora

longerperiodasthese are in daily operation. Forthese cases WYLER

SWITZERLAND hascreated a new service called "ExpressRepair

Service, ERS". Employingthisservice the transporttime fromthe

user to WYLER SWITZERLAND and backand thusthe complete

repairtime can be reduced considerably. E x P R E

A simplified description of thisservice:

e The customerannouncesthe repairrequestto the local WYLER partnerin hiscountry.

e The WYLER partnerwill inform the customerabout the possibility of the ERS service outliningthe
advantagesand consequencesof thisservice, such ase.g.

o reduced total repairtime

o required acceptance to repair without quote up to 65 % of the price fora newinstrument
o suitable packing forairtransport

o expensesofthe ERS

e Incase the customerdecidesto use the ERS, the customerinformsthe local WYLER partner ordirectly
WYLER SWITZERLAND providingthe necessary data.

e The customerwill receive all information andinstructionsnecessary fora smooth handling, the customer
hasjust to pack the product suitably andto fillina form forthe TNT courier service aswell asto
announce the readinessto the local TNT office for pick-up. Everything else will run automatically.

e Productsreaching WYLER SWITZERLAND underthisservice will be handledwith first priority, and the
instrument will be returned using the same carrier.

e Theinvoicing will bethroughthe WYLER partnerin your country.

Please do not hesitate to make use of thisservice in orderto have your WYLER instrument backat your disposal
as soon as possible. In case of any questionsplease contact WYLER SWITZERLAND oryourlocal distributor, we
will gladly helpyou to use the ERS successfully.

WYLER AG Tel. 0041 (0)52 23366 66

Im Holderli Fax. 0041 (0)52 2332053

CH-8405 WINTERTHUR

Switzerland Homepage: http://www .wylerag.com
E-Mail: wyler@wylerag.com
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12

SERVICE- AND MAINTENANCE CONTRACTS

Measuring systems are becoming more and more complex and are therefore subject to continuoussupervision in
respect of quality and reliability. Forthispurpose WYLER AG offersthe option of a MAINTENANCE CONTRACT

with the purchase of new instruments.

Such a MAINTENANCE CONTRACT offersthe following servicesto the customer:

Complete inspection andre-adjustment of the instrument / system in a bi-yearly interval.

The scope of deliveryincludesan internationally recognised Calibration Certificate
SCS for the entire system confirming the performance after the service intervention.
Traceable certificatesSCS are issued according to our accreditationasa calibration
laboratory by the Swissauthorities

Highest priority for any repair works (actual repairworkis notincluded andwill be
quoted separately)

Technical enhancementsand modifications published by WYLER, if considered
suitable

Costs for packing and transport of the instrument(s) from the customerto WYLER and back, eitherdirectly or
through the WYLER distribution partner

Extension of warranty period to 24 months: If a maintenance contract issigned within 6 monthsof the
purchasing of a new instrument the warranty periodisextendedto 24 month.

Options:

Dependingon the customersrequirement the re-calibrationinterval can be shortened (every year) or be extended
(every 3rd year)

The following servicesare excluded from all maintenance contracts:

The contract doesnotinclude any repairwork. Ifitis determined during theinspectionorthe re -calibration
process that the instrument requiresrepair, such workwill be quoted separately to the customer.

We help you to keep your valuable and important instruments always accurate and ready for use!

We would be glad to offer you a maintenance contract adapted to your specific require ments.
Swiss
WIWISS
° -«
% Quality
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J STORAGE OF THE INSTRUMENTS / CARE AND HANDLING OF THE BATTERIES
J1 STORAGE OF THE INSTRUMENTS

For storage periodsthe measuring instrumentshould be placed ina position inwhich theinstrumentsare also used
when measuring (upright position). Unsuitable storage may resultin a longer period of zero creeping dueto
overload of the pendulum system.

FIG. 14
. J
L‘
\h
m
O
r‘
A
J2 CARE AND HANDLING OF THE BATTERIES
BATTERY REPLACEMENT
BlueLEVEL: 2pieces 1.5V, Size “C” ALKALINE
BlueMETER: 3pieces 1.5V, Size “C” ALKALINE
BlueTC: 2pieces 1.5V, Size “C” ALKALINE

Read the instructionsin your manual beforeinstalling batteries. Make sure to insert the batteriesproperly, following
the symbolsshowing you the correct way to position the positive (+) and negative (-) endsof the batteries. Keep
battery contact surfacesclean by gently rubbing with a clean pencil eraser or cloth. Replace batterieswith the size
and type specified by the device'smanufacturer. Remove all used batteriesfrom the device at the same time, then
replace them withnew batteriesof the same size and type. Store batteriesin a cool, dry place at normal room
temperature. Remove batteriesfrom devicesthat will be stored forextended periods. Don't dispose of batteriesin a
fire - they may rupture orleak. Don't recharge a battery unlessitisspecifically marked "rechargeable." Attempting
to recharge a normal battery couldresultin rupture orleakage.

Disposal of Batteries / Accumulators

You are required by law (Battery Ordinance) to return all spent batteries/accumulators.
Disposing of spent batteries’accumulatorsin the household waste isprohibited!

Batteries/ accumulatorsthat contain hazardoussubstancesare marked with the symbolson
the side. These symbolsindicatethatitisprohibited to dispose of these batteriesin the
household waste.

You can return spent batteriesrespectively accumulatorsthat can no longer charged free of charge to the collection
pointsin yourcommunity, our outletsor everywhere else where batteriesoraccumulatorsare sold.

You thusfulfil the legal requirementsand contribute to the protection of our environment!
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K CONFORMITY DECLARATIONS AND APPROVALS

All documents relating to
o Declaration of Conformity “DoC”
e FCC Compliance, Statement for cB-0946
IC Compliance
e Japan Radio Equipment Compliance (TELEC)
e Batteries / WEEE

can be found on our w ebsite WYLER AG, http://www wylerag.com/en/support/certificates/
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L2 SAMPLING (BLUEMETER ONLY)

| SAMPLING (BlueMETER)
»ie
N
) -
AHOW sHOW 2 ®
I 2
> >
AD002 EHO0S 26 ®
R X : Connection:fa“ed ;l"X‘“’X"
I Test + &
AR BHN05 26 ®
¢ Disable
timeout
Start (ENDEST @
Sampling >
[ | YA A
Y »>| /ONINODE/ 4
00.000 A4
00.000 =B X
A0 BHNDS 26 mmin
L2 >
Y [EDET @
Read Input or =
Val i »
alue timeout
g ABSOLUTE
a8 4 RELZERO
GM*') UNIT
I = E ABS.ZERO
4 St v FILTER
% 0.028 a- v
: 0045 €/ WS
e Yermes7g § T
T
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= &9 i
SENSOR ?h ( :
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RADIO
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L3 SENSOR (BLUEMETER ONLY)
[ SENSOR (BlueMETER)
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L5

RELATIVE ZERO /REL.ZERO
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L6 UNITS

| UNIT
ABS
mm/m ! 0-028
A-BH002 25  mmm
a
UNIT BlueMETER BASIC:
mm/m
ll i
"z
00.000 Mmeed
UNIT 2 o gEé
O DEG
&  mmREL
mm/REL
"/IREL
mm/m mm/REL
mm/m mm/REL
"10" "/IREL
"M2"
mRad | LENTER /D O
mRad <
DEG
DEG <
\ 4 \/ Déelzei%al
n
Arcsec i 5-7 mm/REL 1000 | +1 ] | g

A-8 H2002 2§ DEG

l
Coxr>

1_|/ZERO/SELECT/
Y

1] /onmvopeE/ &
A

Seite 88 von 100



L7

ZERO ABSOLUTE/ABS ZERO

Seite 89 von 100

| ABS ZERO
0028
la
S ZERO
l-
i —p Version 2‘
i
S Wiy
I L
s e . i 0 T 2
G |2 0011 | i) eRomEEe B
By o
A Yaciicwy AP 3 —
n l [Too 7@
v
Wy |i 0.036
CEXITD BPawy
{mn !
% 0.036 g
H2002 26 mmim —
v v
Wiy
A 4
.I.l..
/ENTER 7@
a7
LT




L8 FILTERS

| FILTER

% 0.028

ABHAR 2 mmin

/ONWCDE/
v

i-l

%

]
=
=

2%

ZERO/SELECT ﬁ

ENTER /B

A\

% 0.028

ABHNQ 2 mmin

ok

Seite 90 von 100



L9 RADIO (WIRELESS DATA TRANSMISSION)

I RADIO
% 0.028
A-B H2002 % mem
la
Pasu=wy |
([ ->|[D(- IM =l
RADIO 2 RADIO 26

VAN | VAN

A

Seite 91 von 100



Seite 92 von 100

L10 JOIN
I JOIN
BlueMETER
BlueLEVEL
% 0.028 :
AH002 % menim ? 0-028
A8 H2002 2% mmin
/ONNCDE/
| a | ==
[ on_]
ll
[ |
S i b JOIN 2% memin
Yes Devices ol
connected Yes -~ JOIN .
by cable? - possible? >
No
JOIN No
possible?
Red LED “READY” flashes quickly on both devices
e A R e A S )
O
LONINGDE/ 4
Y l
Y
Joining Joining Joining
> <
<
Y Y
L ‘, “ "' .Jom->3
2%
REFRESH % ] REFRESH % e
Y
v t 0.72
L3 2 mmdm
Almn % Anm % ¢
| : x>
\ 4



L11

LEAVE

LEAVE

BlueMETER

% 0.028

AHAEQ % mmm

LT &

Y

ll

>€

\4

Seite 93 von 100

BlueLEVEL

|§s 0.028

(ONINCOE




L12 HOLD
HOLD

% 0.028

ABHOQZ 2% mmin

la

% 0.028
onhold 2  mon
/oo /8

[T @

Serial Interface

Serielle Schnittstelle
< |
\
==
on hold 2

y
% 0.028

ABHN® 2 mmin

l
x>

Seite 94 von 100




M INDEX

Key word

A

ABS. ZERO / FUNCTION BLUELEVEL

ABS.ZERO / FUNCTION BLUEMETER

ABSOLUTE / FUuNCTION BLUEL EVEL

ABSOLUTE / FuNcTION BLUEMETER

ABSOLUTE MEASUREMENT / RELATIVE MEASUREMENT / DIFFERENTIAL MEASUREMENT
ABSOLUTE ZERO / ZERO SETTING BY REVERSAL MEASUREMENT (ABSOLUTE ZERO)
ABSOLUTE ZERO / ABS ZERO / FLOWCHART

ACTIVATE THE FUNCTION KEY ON THE BLUETC

ADDITIONAL MANUALS

ANGLE /90°-ANGLE (SQUARENESS)

ANGULAR MEASUREMENTS

APPENDIX

APPLICATIONS

APPLY, RESP. REPLACEMENT OF BATTERIES IN BLUELEVEL

APPLY, RESP. REPLACEMENT OF BATTERIES IN BLUEMETER

APPLY, RESP. REPLACEMENT OF BATTERIES IN BLUETC

B

BASIC SETUP OF THE INCLINATION MEASURING INSTRUEMNTS/ PLUS - MINUS RULE
BASICS / INTRODUCTION

BASICS ANF GENERAL REMARKS ABOUT BLUESYSTEM AND INCLINATION MEASUREMENT
BATTERIES

BATTERY REPLACEMENT

BLUELEVEL

BLUELEVEL

BLUEMETER

BLUESYSTEM / THE INSTRUMENTS OF THE FAMILY BLUESYSTEM-IN DETAIL
BLUETC

BLUET C / DESCRIPTION OF THE VARIOUS KEYS

BLUET C (T RANSCEIVER/CONVERTER) WITH OR WITHOUT RADIO MODULE
BLUET C/ DEACTIVATING THE AUTOMATIC INSTRUMENT SHUT OFF OF THE BLUETC
BLUET C/ OVERVIEW OF THE BLUETC

BLUET C/ STRUCTURE / FUNCTIONAL MENU WITH BLUET C/ STRUCTURE

BLUET C/ T YPICAL CONFIGURATIONS WITH BLUETC

C

CARE AND HANDLING OF THE BATTERIES

COMBINE A GROUP OF INSTRUMENTS USING THE FUNCTION "JOIN"

COMPENDIUM

CONFORMITY DECLARATIONS AND APPROVALS

CONNECTION THROUGH A LONG CABLE OR THROUGH WIRELESS T RANSMISSION
CONNECTION THROUGH A SHORT CABLE

CONNECTIONS OF THE INSTRUMENTS

CONNECTIONS ON THE BLUEMETER

CONNECTIONS ON THE BLUETC

CONTENT

D

DATA TRANSMISSION FORMAT

DESCRIPTION OF THE INTERFACE RS485

DESCRIPTION OF THE KEYS AND FUNCTION OF THE BLUELEVEL WITH AND WITHOUT RADIO
TRANSMISSION

DESCRIPTION OF THE VARIOUS KEYS

DESCRIPTION OF THE VARIOUS KEYS / BLUEMETER

DESCRIPTION OF VARIOUS DISPLAY FORMS ON THE BLUELEVEL

DESCRIPTION OF VARIOUS DISPLAY FORMS ON THE BLUEMETER

DIFFERENCE BETWEEN THE CONFIGURATION WITH BLUEMETER AND BLUETC
DIFFERENTIAL MEASUREMENT / ABSOLUTE MEASUREMENT / RELATIVE MEASUREMENT
DIFFERENTIAL RESPECTIVELY REFERENCE MEASUREMENT USING AN ENGINEER SET
DISPLAY OF THE INCLINATION

DISPLAY OF THE INCLINATION

DISPOSAL OF BATTERIES / ACCUMULATORS

DYNAM

Seite 95 von 100

Chapter

2.3
231
2.3.2

3.5.1

3.5.1
4.6.1
3.5.2
4.6.2
A2
A6
B3
3.5.2
4.6.2
J2

Page

18
38
16
33
58
62
89
76
5
67
67
51
64
7
7
7

57
6
51
7
81
13
53
53
53
53
50
47
50
48
49
48

21
42
25
45
52
59
64
25
45
81



E

ENGINEER SET

ENGINEER SET

EXAMPLE USING THE HYPER T ERMINAL OF WINDOWS OR WINDOWS T ERMINAL PROGRAM
(ExaMPLE IS WIN XP)

EXPRESS REPAIR SERVICE, ERS

F

FILTER/FuNcTiON BLUELEVEL

FILTER/FuNcTiON BLUEMETER

FILTERS / FLOWCHART

FIRMWARE VERSION

FLOWCHARTS

FUNCTION KEYS

FUNCTIONAL MENU WITH BLUELEVEL USING THE FUNCTION KEY
FUNCTIONAL MENU WITH BLUELEVEL USING THE FUNCTION KEY
FUNCTIONAL MENU WITH BLUEMETER

FUNCTIONAL MENU WITH BLUEMET ER USING THE FUNCTION KEY
FUNCTIONAL MENU WITH BLUET C/ STRUCTURE

G

GENERAL HANDLING / MEASURING PROCEDURE / GENERAL HANDLING
GENERAL REMARKS ABOUT “ANGLES” AND “INCLINATION”

H

HANDLING AND CARE OF THE BATTERIES

HEIGHT RELATED TO THE STEP LENGTH

HoLD / FLOWCHART

HYPER TERMINAL / EXAMPLE USING THE HYPER T ERMINAL OF WINDOWS OR WINDOWS
TERMINAL PROGRAM (EXAMPLE IS WIN XP)

1/J

INDEX

INITIAL STARTUP OF THE INSTRUMENT BLUETC

INITIAL STARTUP OF THE INSTRUMENTS

INSERTING RESPECTIVELY REPLACEMENT OF BATTERIES IN BLUEMETER
INSERTING RESPECTIVELY REPLACEMENT OF BATTERIES IN BLUETC
INSERTING RESPECTIVELY REPLACEMENT OF BATTERIES IN BLUELEVEL
INSTRUMENT’S OVERVIEW

INTRODUCTION

INTRODUCTION REGARDING BLUESYSTEM

IR-TRIGGER (ZAPPER)

IR-TRIGGER (ZAPPER) / BLUEMETER

JOIN / FLOWCHART

JOIN/ FUNCTION BLUELEVEL

JOIN/ FuNCTION BLUEMETER

JOIN IN RADIO TRANSMISSION MODE

K

KEY FEATURES OF BLUESYSTEM

KEY-LOCK

L

LCD pisPLAY BLUELEVEL

LCD pisPLAY BLUEMETER

LEAVE / FLOWCHART

LEAVE / FuNncTiON BLUELEVEL

LEAVE / FUNCTION BLUEMETER

LEAVE IN RADIO TRANSMISSION MODE

LEVELSOFT PRO

LINES AND FLATNESS MEASUREMENT (MANUAL PROCEDURE)

M

MAIN DISPLAY

MAINTENANCE- AND SERVICE- CONTRACTS

MEASURING ABSOLUTE

MEASURING PROCEDURE / GENERAL HANDLING

MEASURING UNIT BLUEMETER

MENU

MIRRORING THE DISPLAY

MODIFICATIONS / AENDERUNGEN:

Seite 96 von 100

me B

3.3
4.4
L8
G2

3.3
3.3
3.3
4.4
4.4
5.4

Ad
A7

J2
A8
L12

24.1

Al
3.3

3.1
4.3
L11
3.3
4.4
2.5

B5

4.6.2
12
Bl
A4
4.6.2
4.6.2
3.5.1

52

72

79

19
39
90
75
83
15
15
15
31
31
49

55
60

81
61
94
72

51
20

13
30
93
19
40
12

68

45
80
64
55
46
45
24



MT-SOFT

O

OPERATING THE BLUELEVEL

OPERATING THE BLUEMETER

OPERATING THE BLUETC

OUT -PORT DATA FORMAT

OVERVIEW OF THE BLUEMETER

P

PIN DEFINITION FOR BLUELEVEL + BLUEMETER, BLUELEVEL +
BLUEMETER BASIC AND BLUETC

PLUS - MINUS RULE / BASIC SETUP OF THE INCLINATION MEASURING INSTRUEMNTS
POWER UP (BLUEMETER ONLY)/ FLOWCHART

PREPARATION AND STARTUP OF THE MEASURING INSTRUMENTS
PROCEDURE "JOIN" WITH WIRELESS DATA TRANSMISSION
PrRocEDURE L EAVE®

PROCEDURE FUNCTION ,JOIN*

R

RADIO / FLOWCHART

RADIO / FUNCTION BLUELEVEL

RADIO / FUNCTION BLUEMETER

REFRESH / FLOWCHART

REFRESH / FuNcTION BLUEMETER

REL ZERO / FUNCTION BLUELEVEL

REL ZERO / FUNCTION BLUEMETER

RELATIVE MEASUREMENT

RELATIVE MEASUREMENT / DIFFERENTIAL MEASUREMENT / ABSOLUTE MEASUREMENT
RELATIVE ZERO / REL / FLOWCHART

RENEWED CONNECTION OF A MEASURING GROUP

REPAIR OF MEASURING INSTRUMENTS AND DISPLAY UNITS
REPLACEMENT OF BATTERIES IN BLUELEVEL

REPLACEMENT OF BATTERIES IN BLUEMETER

REPLACEMENT OF BATTERIES IN BLUETC

RESET TO FACTORY PRE-SETTINGS

S

SAMPLING (BLUEMET ER ONLY)/ FLOWCHART

SEND/ESC

SENSOR (BLUEMETER ONLY) / FLOWCHART
SENSOR/FUNCTION BLUELEVEL

SENSOR/FuUNCTION BLUEMETER

SENSOR-ADDRESS

SERVICE- AND MAINTENANCE CONTRACTS

SERVICE AND REPAIR

SMALL ANGLES

SOFTWARE FOR THE DEFINITION OF MACHINE TOOL GEOMETRY MACHINE TOOL INSPECTION
SOFTWARE MT-SOFT

SPECIAL CASES “JOIN”

STARTING THE BLUELEVEL

STARTING THE INSTRUMENT BLUEMETER

START-UP OF AMEASURING GROUP

STATUS OF BATTERY POWER "BATT"

STORAGE INSTRUMENTS

STORAGE INSTRUMENTS / CARE AND HANDLING OF THE BATTERIES
SWITCHING THE INSTRUMENT ON

SWITCHING THE INSTRUMENTS ON

T

TEACH-IN OF THE IR-TRIGGER (ZAPPER)

TEACH-IN OF THE IR-TRIGGER (ZAPPER) / BLUEMETER
TECHNICAL DATA BLUELEVEL

T ECHNICAL DATA BLUESYSTEM

T ECHNICAL DATA OF THE INTERFACE BLUETC

T ECHNICAL DATA OF THE BLUELEVEL

T ECHNICAL DATA OF THE BLUEMETER

T ECHNICAL DATA OF THE RADIO MODULES

TYPICAL CONFIGURATIONS WITH / WITHOUT RADIO TRANSMISSION

Seite 97 von 100

A5
L1

2.4.2
2.5
24.1

L9
3.3
4.4
L4
4.4
3.3
4.4
B2
AG
L5
2.6
11
21.1
2.1.2
2.1.3
G1

3.5.1

1
.2
3.5.2

J1
4.4
3.3

3.4
4.5
H2

H4
H2
H3
H1
A4

21
42
50
22
30

78

57
83

11
12
10

91
19
40
86
33
16
34
64
58
87
12
79

75

84
22
85
15
31
46
80
79
67
71

12
13
28

26
81
81
31
15

20
41
77
77
78
77
78
77
55



T YPICAL CONFIGURATIONS WITH BLUEMETER

U

UNHINGE AN INSTRUMENT IN THE RADIO MODE FROM A GROUP BY USING THE FUNCTION
LEAVE"

UNIT / FLOWCHART

UNIT / FUNCTION BLUELEVEL

UNIT / FUNCTION BLUEMETER

UNITs

V

VIEW OF FUNCTIONAL KEYS BLUELEVEL

W

WYBUS COMPATIBLE INSTRUMENTS

WY LER soFTWARE LEVELSOFT PRO

Z

ZERO SETTING BY REVERSAL MEASUREMENT (ABSOLUTE ZERO)

Seite 98 von 100

4.2
2.5
L6
3.3
4.4
4.4

3.2

O T

A9

29
12
88
17
36
36
14

74
69

62



L QMNMEEEY)

WYLER AG Tel. 0041(0)522336666
Im Holderli Fax. 0041 (0)522332053
CH-8405 WINTERTHUR

Switzerland Homepage: http:/www.wylerag.com

E-Mail: wyler@wylerag.com



http://www.wylerag.com/



