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Symbols / Caution- and Security notes

Symbols / Caution- and Security notes

A DANGER Classification:
This symbol, together with the signal word DANGER, warns against immediately

imminent threat to life and health of persons.

The non-compliance with this safety instruction will lead to death or severe adverse
health effects.

_ Classification:
This symbol, together with the signal word WARNING, warns against a potential

danger to life and health of persons.

The non-compliance with this safety instruction may lead to death or severe
adverse health effects.

n CAUTION Classification:
This symbol, together with the signal word CAUTION, warns against a potential

danger for the health of persons.

The non-compliance with this safety instruction may lead to slight or minor adverse
health effects.

Classification:
The non-compliance with the ATTENTION note may lead to material damage.

Classification:

Additional information relating to the operation of the product, and hints and
recommendations for efficient and trouble-free operation.
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1 Technical details and characteristics

1.Technical details and characteristics

1.1 Working temperature range

-40°C ... +85°C [-40°F ... +185°F]

1.2 Supply voltage and current consumption

Output:

4...20mA: 10...30VDC max.40.0mA "
0...10V: 15 ... 30 VDC max. 40.0 mA "
0..5V: 10 ... 30 VDC max. 40.0 mA "
0.1...49V: 10...30 VDC max. 40.0mA "
0.5...45V: 10...30VDC max.40.0mA "

1.3 Load at the output / max. output current

Output:

4 ...20mA: at 10 VDC max. 200 Ohm
at 24 VDC max. 900 Ohm
at 30 VDC max. 1.2 kOhm

1 kOhm load resistance / max. output current: 10 mA
0...10V/

0...5V/

0.1...49V/

05...45V

1 Max. 270 mA under full load on both switching outputs.
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1 Technical details and characteristics

1.4 Hardware characteristics

2-dimensional sensor: measuring range per axis |max. + 85°

1-dimensional sensor: measuring range per axis |[max. = 180° (0 ... 360°)

Analog output resolution (D/A) 4096 steps (12 bits)
Internal cycle 20 ms

Settling time 1ms

Table 1

1.5 Function/status and diagnosis display

By RGB LED (red/green/blue + mixed colors: violet / orange)

1.6 Supported standard measuring ranges

.10V
.5V
1...49V
5..45V
... 20 mA

0
0
0.
0.
4

1.7 Supported standard functions

Scaling of the analog measuring range per measuring axis

Sensor filter adjustable in 7 steps

Preset function (excepted for the measuring range: 2-dimensional + 85°)
Resetting to factory settings

1.8 Optional functions

» 2 adjustable switching outputs
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1 Technical details and characteristics

1.9 Orientation

1-dimensional 0 ... 360°

Figure 1

2-dimensional £85°

Figure 2
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2 Electrical installation — supply voltage

2. Electrical installation — supply voltage

This chapter contains information about the electrical installation, configuration and commissioning of
the inclinometer IN81 analog U/I.

Figure 3

2.1 Electrical installation

Switch off the plant!

Make sure that the whole plant remains switched off during the electrical
installation.

Electrical installation requires connectors or connection cables (see data
sheet).

R67029.0002 — Index 6 EN-5



2 Electrical installation — supply voltage

2.2 Terminal assignment

1-dimensional
Interface  |Type of connection| M12 connector, 8-pin
1 1 Signal: ov +V lout+ lout- lout+ lout- | Teach1 | Teach2
current Pin: 1 2 3 4 5 6 7 8

Interface  |Type of connection| M12 connector, 8-pin

© @%@ ©®%e
coolleeeo)llleee
© L) L

Signal: ov +V lout+ lout- lout + lout- Teach1 | Teach2
Pin: 1 2 3 4 5 6 7 8
1 3 o - !
current Switching outputs option — M12 connectar, 5-pin
Signal: n.c. DO1 D02 n.c. ov
Pin: 1 2 3 4
Interface  |Type of connection| M12 connector, 8-pin @@
2,3,4,5 1 Signal: oV +V Uout + Uout- Uout + Uout- | Teach1 | Teach2 @@@@@
voltage Pin: 1 2 3 4 5 6 7 8 ®
Interface  |Type of connection| M12 connector, 8-pin @@
Signal: ov +V Uout+ Uout- Uout+ Uout- | Teach1 | Teach2 @ e
) ®g
Pin: 1 2 3 4 5 6 7 8
2,345 3 L - )
voltage Switching outputs option — M12 connectar, 5-pin @
Signal: n.c. D01 D02 n.c. ov [ONONE)
Pin: 1 2 3 3 5 @
Table 2
2-dimensional
Interface Type of connection| M12 connector, 8-pin ®
1 1 Signal: ov +V lout+X | lout-X | lout+Y lout-Y | Teach1 | Teach2 @@@@(D
current Pin: 1 2 3 4 5 6 7 8
Interface  |Type of connection| M12 connector, 8-pin @@
Signal: ov +V lout+ X | lout-X | lout+Y | lout-Y | Teach1 | Teach2 @@@@@
Pin: 1 2 3 4 5 6 7 8 e
1 3 . ; .
current Switching outputs option — M12 connector, 5-pin @
Signal: n.c. DO1 D02 n.c. ov (ONONE]
Pin: 1 2 3 4 5 @
Interface  |Type of connection| M12 connector, 8-pin @@
2,3,4,5 1 Signal: ov +V Uout+ X | Uout-X | Uout+Y | Uout-Y | Teach1 | Teach2 @@@@@
voltage Pin: 1 2 3 4 5 6 7 8 ®
Interface  |Type of connection| M12 connector, 8-pin <
Signal: ov +V Uout+ X | Uout-X | Uout+Y | Uout-Y | Teach1 | Teach2 @@@@@
Pin: 1 2 3 4 5 6 7 8 2
2,3,4,5 3 - - )
voltage Switching outputs option — M12 connector, 5-pin @
Signal: n.c. D01 D02 n.c. ov [ONoNE}
Pin: 1 2 3 4 5 @
Table 3
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2 Electrical installation — supply voltage

+V: Supply voltage +V DC

ov Supply voltage GND (0V)

Uout+ X X-axis voltage output

Uout- X GND for X-axis voltage output

Uout+ Y Y-axis voltage output

Uout- Y GND for Y-axis voltage output

Uout+ Voltage output, 1-axis version

Uout- GND for voltage output, 1-axis version
Uout + Inverted voltage output, 1-axis version
Uout - GND for inverted voltage output, 1-axis version
lout+ X X-axis current output

lout- X GND for X-axis current output

lout+ Y Y-axis current output

lout- Y GND for Y-axis current output

lout+ Current output, 1-axis version

lout- GND for current output, 1-axis version
lout+ Inverted current output, 1-axis version
lout - GND for inverted current output, 1-axis version
Teach 1 Input 1 for various teaching functions
Teach 2 Input 2 for various teaching functions
DO1 Digital output 1

DO2 Digital output 2

Connect the shield to the inclinometer housing.
If possible, mount all cables with traction relief.
Check the maximum supply voltage on the device.

R67029.0002 — Index 6 EN-7



3 Function and status LED

3.Function and status LED

The device is equipped with a RGB LED for displaying status and error messages

3.1 LED display in normal operation

Display RGB LED Meaning Addition
LED off Device is not powered
Green constantly Normal operation
°®
on
Red constantly ° System error Contact the service
flashing
Table 4

3.2 LED display during preset

Display RGB LED Meaning Addition
Green ° Preset completed successfully
6 x flashing 6 x for measuring axis 1
Orange ® Preset completed successfully |Only available for
6 x flashing for measuring axis 2 inclinometers with 2
6x measuring axes!
Red ° Preset FAILED Preset outside of the allowable
6 x flashing 6 x measuring range
Table 5

R67029.0002 — Index 6
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3 Function and status LED

3.3 LED display in programming mode

Display RGB LED Meaning Addition
Orange » Violet » Blue oo You are in the programming
in repeating sequences mode
Red » Green » Blue in a e The device is reset to factory
single sequence setting
Orange » Violet in o0 You are in the scaling mode of
repeating sequences the analog measuring range or
of the switching outputs

Orange constantly ° You are in the scaling mode of
flashing the analog measuring range
Violet constantly ° You are in the scaling mode of
flashing the switching outputs
Green ° User input detected on the
6 x flashing 6 Teach input and performed

X successfully
Red ® User input on the Teach input E.g. selected measuring range
6 x flashing 6 x rejected! too small
Table 6

3.4 LED display in scaling mode: Analog measuring range

Display RGB LED Meaning Addition

Green » Orange in oo You selected measuring axis 1

repeating in order to scale its analog

sequences measuring range

Red » Orange in oo You selected measuring axis 2 |Only available for
repeating in order to scale its analog inclinometers with 2
sequences measuring range measuring axes!
Table 7

R67029.0002 — Index 6
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3 Function and status LED

3.5 LED display in scaling mode: Switching outputs

(OPTIONAL)
Display RGB LED Meaning Addition
Green » Violet in o0 You selected measuring axis 1 in
repeating order to set its switching output
sequences
Red » Violet in P You selected measuring axis 2 in | Only available for
repeating order to set its switching output | inclinometers with 2
sequences measuring axes!

Table 8

3.6 LED display in sensor filter setting mode

Display RGB LED Meaning Addition

Blue constantly on o Sensor filter = OFF

Blue flashing 1 x Sensor filter = 0.1 Hz
1x

Blue flashing 2 x Sensor filter = 0.3 Hz
p

Blue flashing 3 x ® Sensor filter = 0.5 Hz
3 x

Blue flashing 4 x ® Sensor filter = 1.0 Hz
4 x

Blue flashing 5 x ° Sensor filter = 2.0 Hz
5 x

Blue flashing 6 x ° Sensor filter = 5.0 Hz
6 X

Blue flashing 7 x ° Sensor filter = 10.0 Hz
7 X

Table 9
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4 Standard function

4.Standard function

41 1-dimensional inclinometer

The single-axis inclinometer is factory-equipped with a measuring range of O ... 360°.
According to the selected output type, a linear output signal is emitted by the analog outputs.

e Analog output 1:

o increasing measurement signal for positive direction of movement.
¢ Analog output 2:

o measurement signal inverted with respect to analog output 1.

o decreasing measurement signal for positive direction of movement.

After 360° the system continues from 0°.

U/l out inverse= 360..0°

U/l out = 0..360°
P 10v/ 20mA 10V / 20mA -
e
7 5V /4,9v SV /4,9v
- / - 4,5v 4,5v _— . .
- i 7 =T - L~ Tl . h S AmA
4mA T T e
0,5V A - 1 0,5V
ov/0,1v ” ov/0,1v
OPTION - I imit switch OPTION : Limit switch
uB uB
DO1 DO1
_ ov ov
—_lus uB
DO2 D02
L ov L[] oV
10 350° 10° 350
o 180 360° 0 180 360

Figure 4

For the measuring range of 0 ... 360° the switching outputs switch at 10° / 350°!

If a new measuring range is taught or factory-set to < 360°, the switching outputs switch at the
beginning and at the end of the measuring range.

If the measuring range is limited between 0 ... 360°, the signal value jumps back to the basic value
after reaching half of the remaining value. This represents the limit value.

Example for a measuring range of 0 ... 180°:

Remaining value: 360° - 180° = 180°
Half of the remaining value: 180° /2 =90°
Limit value: 180° + 90° = 270°

After the signal exceeds 270°, the signal would jump backto 0 ... 0.1V.

R67029.0002 — Index 6 EN - 11



4 Standard function

Analog output 1 =0 ... 180° Analog output2=0 ... 180°

10v/ 20mA 10V / 20mA
.
y
.................... sV /4av sv/49v
B - a5v asv
. -
. -
4mA N
0.5V AR -z
ov/o,1v
OPTION: Limit switch OPTION: Limit switch
——jUB
DO1
— ov
po2 . D02
ov
o° 180° o .
180 270 360 0° 180° 270° 360°

Figure 5

4.2 2-dimensional inclinometer

The 2-dimensional inclinometer is factory-set with a measuring range of +/-85°. Depending on the
analog output type (4 ... 20mA /0 ... 10V/...), a linearly increasing measurement signal is emitted for
every measuring axis.

Analog output X: Measurement signal — X-axis movement
Analog output Y: Measurement signal — Y-axis movement

N out Y — Axis ¥ +/- B5"
U/l Qut X = Axis X +/-85° U/l out ¥ = Axis ¥ +

10V / 20mA

-/ 5V 48V
- asv
-
-
e

amal i 4mA
0,5V o s OJSV
ov /o —=" E

OPTION: Limit swich OPTION - I imit switch
Dol uB DDZ

oV

- ' +85,00° -85,00° o° +85,00°

Figure 6

If the inclinometer is equipped with the limit switch function, the switching outputs switch when the
analog measuring range limits are reached.

R67029.0002 — Index 6 EN-12



5 User settings overview

5.User settin

gs overview

1-dimensional 2-dimensional

Normal operation

TL+T2 >2sec.

AXIS Z AXIS X AXIS Y

[

6x100ms
50/50

Figure 7

R67029.0002 — Index 6

oK

6x100ms
50/50

Normal operation

Teach analog limits

1-dimensional

500ms
S00ms
o0 50/50

AXIS 1

Start postion

ok oK
6200ms s00ms
s0/50 s0/50
eror (AR Error
6x100ms sa00ms
s0/50 s0/50
End postion
oK oK
&xi00ms sxi0oms
s0/50 50150
151 sec
Error Error
&x100ms &x100ms
s0/50 50150

[ Y Normal operation

2-dimensional

T2>2 sec

AXIS 1

NULL
Postion

T1>1 sec.

End postion

T1>1 sec.

AXIS 2

NULL

Position

™

End postion

>1 sec.

Normal operation X

500ms

oK

6x100ms
50/50

Error

6x100ms
50/50

oK

6x100ms
50/50

Error

6x100ms
50/50

TEACH - OUTPUT

e -@

S00ms
50/50

T1 >2sec.

1-dimensional 2-dimensional

500ms
50/50

500ms
50/50

T2>2 sec.

AXIS 2
St posin Sartposn
oK @ oK oK
6x100ms

AXIS 1 AXIS 1

ectooms sxtooms
r s0/50 S0/50
[ 151 cec cror RIS 251 sec. Error
ectonms sctooms extooms
v so/s0 50150
End postion End postion End postion
ok ok o
extooms eutooms
S0/50 50/50 o @)
o [REESES Error [REESENS 251 sec. rrer
extooms extooms
s0/50 ‘ s0/50 Friooms .

Normal operation

Normal operation

EN-13

T2 >2sec.

PROG - FILTER

Display filter stage

Filter OFF

Filter 1

Filter 2

Filter 3

Filterd.

Filter

Filter 6

Filter 7

T2>2 sec.

["Bown

T1+T2  >2sec.

(I srore
Normal operation N



6 User settings

6.User settings

The inclinometer can be adapted to the customer application by means of two teach inputs.

For this purpose, we recommend the Teach adapter available as an accessory with order number
8.0010.9000.0017 (see Kubler data sheet).

The following functions are available to the user. They can be operated through the two teach inputs:

* Preset function (set a new reference point)

» Scaling of the analog measuring range

+ Setting of the switching points of the optional limit switches.
» Setting of the sensor filter
* Resetting to factory setting

6.1 Preset function

1-dimensional inclinometer

Preset
Action RGB LED Description
Initial state: ® The device is in normal operation
Device in normal constantly on
operation
m ® Apply +V at teach input 1 for > 2 sec.
'@ 6 x The LED flashes 6 x green after preset completion.
+V s Teachinput 1
bd
s =>2secC.
—_— ® The output signal of analog outputs 1 & 2 is set to 50% of the
5,00V constantly on measuring range.
Example: Measuring range = 0 ... 10V -> Output after
preset = 5V
R The device is in normal operation again.

Table 10

R67029.0002 — Index 6
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6 User settings

2-dimensional inclinometer
Preset axis X (not available for measuring range +/- 85°!)

Action

RGB LED

Description

Initial state: Device
in normal operation,
axis X <= +/-15°

®
constantly on

The device is in normal operation and in factory setting.
The X-axis is located in the measuring range of +/- 15°.
No preset is possible outside of the range +/-15°!

T ° Apply +V at teach input 1 for > 2 sec.

J‘/@ . 6 x The LED flashes 6 x green after preset
+V = — Teachinput 1 completion.

= =>2sec.

® The output signal of analog output 1 is set to 50% of the
constantly on measuring range.
Ei Example: Measuring range = 0 ... 10V -> Output after
° preset = 5V
The device is in normal operation again.

Table 11

Preset axis Y(not available for measuring

range +/- 85°)

Action

RGB LED

Description

Initial state: Device
in normal operation,
axis Y <= +/-15°

®
constantly on

The device is in normal operation and in factory setting.
The Y-axis is located in the measuring range of +/- 15°.
No preset is possible outside of the range +/-15°!

M e Apply +V at teach input 2 for > 2 sec.
'@ 6 X The LED flashes 6 x orange after preset
v —g/ — Teachinput 2 completion.
=> 2 sec.
_ ® The output signal of analog output 2 is set to 50% of the
5,00V constantly on measuring range.
Example: Measuring range = 0 ... 10V -> Output after
preset = 5V
R The device is in normal operation again.
Table 12

6.2 Scaling the analog measuring range

** The switching points of the optional switching outputs are adapted to the new scaled analog
measuring range if they have not been already taught by the user!

Note:

The resolution depends on the respective measuring range of the sensor. Therefore, 12 bits for a

measuring range of 10° will result in a higher resolution than 12 bits for 45°.
Conversely, the accuracies remain identical whatever the measuring range.

R67029.0002 — Index 6
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6 User settings

1-dimensional inclinometer
Scale the measuring range within 0 ... 360°

Action RGB LED Description
Initial state: ™ The device is in normal operation and in factory setting.
Device in normal constantly on
operation
] o0 Apply +V at teach inputs 1 & 2 for > 2 sec.

_)‘/@ ' >>> The device is switched to programming mode. This is
s e indicated by the repeated LED flashing sequence Orange »
e Violet » Blue.

5 =>2sec.

i o0 Apply +V at teach input 1 for > 2 sec.

_)‘/@ . > > The device is switched to scaling mode. This is indicated by

W = __ et the repeated LED flashing sequence Orange » Violet.
o =>2sec
i ® Apply +V at teach input 1 for > 2 sec.
J‘/@ . > > The device is switched to the scaling mode of the analog
W :2““"'”"“‘1 measuring range. The LED flashes Orange.
= Sec.
T@ ( X Apply +V at teach input 1 for > 2 sec.
_)‘/ . > > The measuring axis to be scaled is selected.
v =:2::c'""“‘ This is indicated by the repeated LED flashing sequence
’ Green » Orange.
Position the inclinometer at the starting position of the required
measuring range.
th ® Apply +V at teach input 1 for > 2 sec.

_)‘/@ . 6 x The starting position of the required measuring range is saved.
Vg T e The LED flashes 6 x green after successful saving of the

& =>2sec. starting position.

Move the inclinometer in the positive direction to the end
position of the required measuring range.
i ] Apply +V at teach input 1 for > 2 sec.
_/‘/@ 6 x The end position of the required measuring range is
w Bl S saved. The new measuring range is calculated and set.
=> 2 sec. The LED flashes 6 x green after successful saving of the
end position.
) In case of an error, the LED flashes 6 x red. The desired
6 x measuring range cannot be saved.
The device returns to the normal mode with the factory settings.
Initial state: ® The device is in normal operation again.
Device in normal constantly The new measuring range is set and permanently stored in the
operation on device.
Table 13

R67029.0002 — Index 6

EN - 16




6 User settings

2-dimensional inclinometer
Measuring range X axis within +/- 85°

Action RGB LED Description
Initial state: ™ The device is in normal operation and in factory setting.
Device in normal constantly on
operation
T ( X Apply +V at teach inputs 1 & 2 for > 2 sec.
_)‘/@ 22> The device is switched to programming mode. This is
+V — Teachinput 1 q q 0
e T e indicated by the repeated LED flashing sequence
L tepeet » Violet » Blue.
g ° Apply +V at teach input 1 for > 2 sec.
J‘/@ . > > The device is switched to scaling mode. This is indicated by
W — Teachinput 1 the repeated LED flashing sequence
=> 2 sec. .
» Violet.
i Apply +V at teach input 1 for > 2 sec.
J‘/@ . > The device is switched to the scaling mode of the analog
W — g measuring range. The LED flashes
=> 2 sec.
T@ ® Apply +V at teach input 1 for > 2 sec.
> > > The measuring axis X to be scaled is selected.
o This is indicated by the repeated LED flashing sequence
T <5960 is is indicated by the repeate ashing seq
= Green » .
' Position the X axis of the inclinometer at the reference position
of the required measuring range.
This position is saved as 0° and 50% of the output signal is
assigned to analog output 1. You are now positioned at the
center of the required measuring range.
Example: Measuring range =0 ... 10V = output = 5V =
Position = 0°
i ® Apply +V at teach input 1 for > 2 sec.
_)‘/@ . 6 x The reference position of the required measuring range is
W __2”“"'”"“” saved. The LED flashes 6 x green after successful saving of
= esee the reference position.
i Position the X axis of the inclinometer at the end position of the
' required measuring range.
i [ ] Apply +V at teach input 1 for > 2 sec.
J‘/ . 6 x The end position of the required measuring range is
W ot saved. The new measuring range is calculated and set.
& =>2sec The LED flashes 6 x green after successful saving of the
end position.
® In case of an error, the LED flashes 6 x red. The desired
6 x measuring range cannot be saved.
The device returns to the normal mode with the factory settings.
Initial state: ® The device is in normal operation again.
Device in normal constantly The new measuring range is set and permanently stored in the
operation on device.
Table 14

R67029.0002 — Index 6
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6 User settings

Measuring range Y axis within +/- 85°

Action RGB LED Description
Initial state: ® The device is in normal operation and in factory setting.
Device in normal constantly on
operation
() X X ) Apply +V at teach inputs 1 & 2 for > 2 sec.
_)‘/@ ’ >22 The device is switched to programming mode. This is
v o a e indicated by the repeated LED flashing sequence
. T Orange » Violet » Blue.
i o0 Apply +V at teach input 1 for > 2 sec.
_)‘/@ . > > The device is switched to scaling mode. This is indicated by
W = T_“:';“"“” the repeated LED flashing sequence
sec. Orange » Violet.
) ) Apply +V at teach input 1 for > 2 sec.
J‘/@ . > = The device is switched to the scaling mode of the analog
W :2“’“"'“"“‘1 measuring range. The LED flashes Orange.
= SecC.
T { X Apply +V at teach input 2 for > 2 sec. The
_/‘/ > > measuring axis Y to be scaled is selected.
= — NERERIT This is indicated by the repeated LED flashing sequence
Z: > 2 sec. Red » Orange.
' Position the Y axis of the inclinometer at the reference position
of the required measuring range.
This position is saved as 0° and 50% of the output signal is
assigned to analog output 2. You are now positioned at the
center of the required measuring range.
Example: Measuring range = 0 ... 10V =» output = 5V =
Position = 0°
T ® Apply +V at teach input 2 for > 2 sec.
_)‘/@ 6 x The reference position of the required measuring range is saved.
W < B The LED flashes 6 x green after successful saving of the
=>2 sec. reference position.
' Position the Y axis of the inclinometer at the end position of the
required measuring range.
) ® Apply +V at teach input 2 for > 2 sec.
_)‘/ 6 x The end position of the required measuring range is
= —Alendilnput2 saved. The new measuring range is calculated and
g => 2 sec. set.
The LED flashes 6 x green after successful saving of the end
position.
® In case of an error, the LED flashes 6 x red. The desired
6 x measuring range cannot be saved.
The device returns to the normal mode with the factory settings.
Initial state: ® The device is in normal operation again.
Device in normal constantly The new measuring range is set and permanently stored in the
operation on device.
Table 15
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6 User settings

6.3 Setting the switching outputs

1-dimensional inclinometer
Setting the switching outputs 1 & 2 within 0 ... 360°

Action

RGB LED

Description

Initial state: Device
in normal operation,
axis Y <= +/-15°

L]
constantly on

The device is in normal operation and in factory setting.

i o0 Apply +V at teach inputs 1 & 2 for > 2 sec.
_)'/@ PSS The device is switched to programming mode. This is
+V — Teachinput 1 o g 0
o B s indicated by the repeated LED flashing sequence
Y T » Violet » Blue.
=>2sec.
i ® Apply +V at teach input 1 for > 2 sec.
J‘/@ > > The device is switched to scaling mode. This is indicated by
- TGS the repeated LED flashing sequence
& =>2sec .
» Violet.
T L Apply +V at teach input 2 for > 2 sec.
_)‘/@) >> The device is switched to the switching output setting mode.
Vg T Teachineu2 The LED flashes Violet.
@a =>2sec
T (X ) Apply +V at teach input 1 for > 2 sec.
J‘/ . > > Switching output 1 for measuring axis X is selected.
o This is indicated by the repeated LED flashing
=>2sec. sequence Green » Violet.
Position the inclinometer at the position where switching output
1 must be activated when the actual position falls below this
- position.
T@ ® Apply +V at teach input 1 for > 2 sec.
_)‘/ 6 x The switching position for switching output 1 is saved.
+V — Teachinput 1 .
F =>2sec The LED flashes 6 x green after successful saving of the
- switching position.
Move the inclinometer in the positive direction to the position
L ; where switching output 2 must be activated when the actual
G position exceeds this position.
T@ ® Apply +V at teach input 1 for > 2 sec.
_/‘/ 6 x The switching position for switching output 2 is saved.
N The LED flashes 6 x green after successful saving of the
Y =>2sec. g 9
- switching position.
® In case of an error, the LED flashes 6 x red. The defined
6 x switching positions cannot be saved.
The device returns to the normal mode with the factory settings.
Initial state: L The device is in normal operation again.
Device in normal constantly The new switching positions are set and permanently stored
operation on in the device.
Table 16
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6 User settings

2-dimensional inclinometer
Setting switching output 2 for the X- or Y-axis within +/- 85°

Action RGB LED Description
Initial state: ® The device is in normal operation and in factory setting.
Device in normal constantly on
operation
i YY) Apply +V at teach inputs 1 & 2 for > 2 sec.
_)'/@ 2SS The device is switched to programming mode. This is
+V — Teachinput 1 0 0 0
> indicated by the repeated LED flashing sequence
+V — Teachinput 2 n
—s2 Orange » Violet » Blue.
=>2secC.
i o0 Apply +V at teach input 1 for > 2 sec.
_)‘/@ . > > The device is switched to scaling mode. This is indicated by
- _‘)?“"'”"“” the repeated LED flashing sequence
@ T7eses Orange » Violet.
0 ® Apply +V at teach input 2 for > 2 sec.
_)‘/@ > > The device is switched to the switching output setting mode.
A Al EBChinpuE2 The LED flashes Violet.
g => 2 sec.
i (Y Apply +V at teach input 2 for > 2 sec.
_)‘/@ > > Switching output 2 for measuring axis X or Y is selected.
W S — This is indicated by the repeated LED flashing sequence
=>2sec Red » Violet.

' Position the X- or Y-axis of the inclinometer at the position,
ﬁﬁ h where switching output 2 must be activated when the actual
position falls below this position.

T L Apply +V at teach input 2 for > 2 sec.
_)‘/@ _ 6 x The switching position for switching output 2 is saved.
W s e The LED flashes 6 x green after successful saving of the
=>2sec. switching position.
; Move the X- or Y-axis of the inclinometer to the position, where
' switching output 2 must be activated when the actual position
exceeds this position.
T ® Apply +V at teach input 2 for > 2 sec.
_)‘/ _ 6 x The switching position for switching output 2 is saved.
W 5 S The LED flashes 6 x green after successful saving of the
=> 2 sec. switching position.
® In case of an error, the LED flashes 6 x in red. The defined
6 x switching positions cannot be saved.
The device returns to the normal mode with the factory settings.
Initial state: ® The device is in normal operation again.
Device in normal constantly The new switching positions are set and permanently stored
operation on in the device.
Table 17
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6 User settings

6.4 Setting of the sensor filter

Action RGB LED Description
Initial state: The device is in normal operation and in factory setting.
Device in normal e
operation constantly on
T Apply +V at teach inputs 1 & 2 for > 2 sec.
_/'/@ . .>.>: The device is switched to programming mode. This is
s DL indicated by the repeated LED flashing sequence
+V — Teachinput 2 .
= > 2sec Orange » Violet » Blue.
v Apply +V at teach input 2 for > 2 sec.
@ e The device is switched to the sensor filter setting mode.
A " Teachinput2 ° The Blue flashing of the LED shows the filter level currently set.
g =>2sec. > >
Constantly on= Filter off
1 x flashing 0.1 Hz
2x flashing = 0.3 Hz
3x flashing = 0.5Hz
4x flashing = 1.0Hz
5x flashing = 2.0Hz
6 x flashing = 5.0Hz
7x flashing = 10.0 Hz
i Filter level increment
J*/@ * Apply +V at teach input 1 for > 2 sec. Filter level is
+V — Teachinput 1 6 x increased by 1.
=> 2 sec. The input is confirmed by 6 x Green flashing of the LED.
) Filter level decrement
_2’/@ ® Apply +V at teach input 2 for > 2 sec. Filter level is
R R 6 x decreased by -1.
Z ->2sec The input is confirmed by 6 x Green flashing of the LED.
T Save filter level
_/‘/@ . Apply +V at teach inputs 1 & 2 for > 2 sec.
e i The set filter level is permanently stored in the device.
+V — Teachinput 2
5 => 2 sec.
Initial state: The device is in normal operation again.
Device in normal e
operation constantly on
Table 18
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6 User settings

6.5 Resetting to factory settings

** The following settings are reset:

» Scaling of the analog measuring range of the measuring axes
+ Switching outputs
+ Sensor filter & 10.0 Hz

Action RGB LED Description
Initial state: ® The device is in normal operation and in factory setting.
Device in normal constantly on
operation
T o000 Apply +V at teach inputs 1 & 2 for > 2 sec.
@ 22> The device is switched to programming mode. This is

+V —/— Teachinput 1
+V e o Teachinput 2

—

5 =>2sec.

indicated by the repeated LED flashing sequence
Orange » Violet » Blue.

T o000 Apply +V at teach inputs 1 & 2 for > 10 sec.
_/'/@ 1x After 10 seconds, the device is reset to factory setting. This is
+V — Teachinput 1 . . .
P> indicated by the repeated LED flashing sequence
+V — Teachinput 2
- Red » Green » Blue.
& _
=>10 sec.
Table 19
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7 Sensor filter

7.Sensor filter

Filter description 1st order:

In electronics, low-pass filters are filters that let pass signal portions with frequencies lower than their
limit frequency almost without attenuation and attenuate signal portions with higher frequencies.

Pass
A area Permissible area for
[v/dB .. transfer characteristic
Transition
area
/ Stop o
Maximum pass band - Minimum stop
N attenuation
attenuation
fiHz
Figure 8
Setting possibilities: Filter on/off
Filter operating frequency b: defines the starting point of the stop band

(area 0.1 ... 10.0 Hz)

Filter description 2nd order:
An IR filter is generally realized with the help of 2nd order subsystems in direct form.

The following picture shows the corresponding block diagram. A subsystem consists of 2 delay
elements or memory elements that contain the intermediate values w0(n), as well as of the two
coefficients a01, a02 in the recursive portion and the three coefficients b00, b01 and b02.
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7 Sensor filter

Amplitude response and step response:

The following graphs illustrate the amplitude response and step response for the filter values
0.1...10Hz

Amplitude response; Butterworth-Filter 8" order; Fs = 50 Hz

- Amplitude response in dB

10 107! 10° 10 102

- Frequency in Hz

Figure 9

Step response; Butterworth-Filter 8" order; Fs = 50 Hz

Angle []

0 5 10 15 20 25 30

Time [sec.]

Figure 10
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7 Sensor filter

Functioning

The second index (j) is used for differentiation in case of several subsystems. A subsystem is
described by equations, see below. The device uses 4 2nd order subsystems, resulting in an 8th
order Butterworth filter.

[y

Xn ’Q Wo(n) Yn
+ l G
1
a’, b°,
+ +
OO
2-1
a’% b,

w,(n) = x(n)+a’ *w,(n-1)+a"*w,(n-2)
y,(n) = b’ *w(n)+b® *w(n-1)+b"*w,(n-2)

Figure 11

X_ is here the input signal, Y is the filter output and simultaneously the input of another subsystem.

R67029.0002 — Index 6 EN - 25



8 Preset function restriction for the 2-dimensional inclinometer

8.Preset function restriction for the 2-dimensional
inclinometer

Due to the limitation of the max. measuring range to +/- 85.00°, no preset function is available for a
measuring range of > +/-70.00°.

If a measuring range < +/- 70.00° is selected, the factory setting of the preset within +/- 15.00° is
possible once.

If the user scales a new analog measuring range, no preset will be possible any more.
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9 Timeout in programming mode

9.Timeout in programming mode

If the inclinometer is switched to programming mode by actuating teach inputs 1 & 2 but no further
function is selected, the inclinometer returns automatically to normal operation after 60 seconds.

The inclinometer can also be switched back to normal operation by switching the supply voltage off
and on again.
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10 Scaling behavior of the analog measuring range of the 1-dimensional inclinometer

10. Scaling behavior of the analog measuring range
of the 1-dimensional inclinometer

In the 1-dimensional inclinometer, the direction of movement of the measuring axis during the scaling
process of a new analog measuring range is crucial.

The lowest analog measurement value is always assigned to the defined starting position

(example 0 ... 10V =» 0V). The highest analog measurement value is always assigned to the defined
end position (example 0 ... 10V = 10V).

The new scaled measuring range is always calculated in the positive direction of movement.

Measuring Range 90° 1-dimensional 0 ... 360°
+315° = ov
/0_“\ 0° = 5V
+45° = 10V
Teachpoint +315° Teachpoint +45°

+180°
0° 1-dimensional 0 ... 360°
Startposition +315° Teachpoint +45° +45° = 1)
+180° = 5V
+315° = 10V

Measuri
2

ng Range
ro°

+180°

Figure 12
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