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Copyright
No part of this document may be reproduced, published or stored in information retrieval systems or data bases in any
manner whatsoever, nor may illustrations, drawings and the layout be copied without prior written permission from

SensoPart Industriesensorik GmbH.

We accept no responsibility for printing errors and mistakes which occurred in drafting this manual. Subject to delivery and
technical alterations.
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1 RailPilot FR 85 anti-collision sensor

The sensor’s task is to prevent the collision of vehicles on rail-mounted tracks, primarily suspension tracks; RailPilot is the
reliable solution for this task. Breaking distances and distances between vehicles differ according to the type of goods being
carried and the speed of travel. This requires a flexible adjustment of switching distances. Constantly changing objects
around the vehicles and the presence of other sensors do not impair RailPilot’s reliable anti-collision function.

In order to maintain the reliable anti-collision function and ensure accurate switching points regardless of the surroundings
and conditions of the vehicles themselves, a reflector is fitted to the rear of every vehicle present in the installation.
RailPilot is fitted to the front of each vehicle and thus always points at the reflector on the vehicle ahead. Should the
vehicle come closer than the currently selected breaking distance, the breaking system is activated and the vehicle slows
down. Should the vehicle come closer than the stopping distance, it comes to a complete standstill. Once the vehicle in
front moves further away, the signals are enabled one after the other and the vehicle travels forward again.

When using vehicles of variable length, e.g. due to overhanging loads, the distances maintained in the installation can be
varied. This RailPilot function enables optimum use of congested areas.
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1.1 RailPilot FR 85 sensor technology

Railpilot FR 85 works on the principle of optical time-of-flight measurement.

Distance measurement uses the physical principle that light always spreads at a constant speed of ¢=299,792 kilometres
per second.

In other words, light travels a distance of 1 m in 3.335 ns (0.000,000,003,35 s).

RailPilot uses the principle of pulsed time-of-flight measurement:

With pulsed time-of flight-measurement, a very short light impulse is emitted, reflected and registered by the receiver;
measured time is stopped at that very same moment.
The emitted impulse triggers a clock which is stopped by the received impulse. The time elapsed

(time of flight) is always proportional to the optical path length.

Time-of-flight
- .
-t
Emit impulse Reflection Receive echo

Use of this physical principle makes RailPilot ideal for optical anti-collision distance measurement.

1.1.1  Aligning RailPilot in a conveyor system (EMS)

X55-00187
Reflector Sensor Reflector
/ \ /
\\ ]
N EMs
vehicle
X55-00188
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1.2 RailPilot versions

RailPilot is available in two versions:

FR 85-2 ILLG-ST1L5 RS485, 57.6 kB

FR 85-2 ILLG-ST1LS RS485, 62.5 kB

Their sensor technology is virtually identical, as each version only detects reflectors within its detection range. Machines or
rail components which may also be in the field of vision do not affect the RailPilot.

Close-up at distances of less than 0.3 m, the RailPilot detects every object. This function is used for detecting obstacles
directly in front of the sensor.

The sensor versions differ in signal function and detection range.

FR 85-2 ILLG-S1L5
e Detectionrange 0 ... 6 m

e Aperture angle horizontal £ 7.5 degrees; vertical £ 3.5 degrees
e RS485 serial interface

The FR 85-2 ILLG-S1L5 only communicates with the vehicle control system via the RS485 interface.

For this purpose, the vehicle control software must have implemented the protocol of the

FR 85-2 ILLG-S1LS.

(Control systems with this function are currently available from Lenze DETO, LJU and SEW).

In this application, RailPilot acts as an actual value indicator for the distance to the vehicle in front. The control system
continuously interrogates the sensor for the distance to the reflector in front. If the reflector is within detection range,
RailPilot sends the distance value to the control system, otherwise the signal sent indicates "no reflector detected".
Based on this information, the vehicle control system can position the vehicle as.

Advantages:
parameter settings are carried out via the control system. Should it be necessary to replace the RailPilot, no sensor
adjustments are required.
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Connection example:
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1.3 Installation / Mounting suggestion

The illustrated frame protection prevents damage occurring to sensors and reflectors when the EMS vehicles are pushed
up close together during service interventions.
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1.4 Serial communication FR 85-2 ILLG-S1L5
FR 85-2 ILLG-S1L5 only communicates with the vehicle control system via the R5485 interface.

When installing with a suitable vehicle control system, it is merely necessary to set the correct baudrate.
The factory setting is 57.6 kBaud.

This setting makes the FR 85-2 ILLG-S1L5 sensor suitable for immediate use with the Lenze DETO and the SEW control
system.

When used with the LJU control system, the baudrate must be set to 62.5 kBaud (see transmission protocol data sheet
and description of test software).

The sensor is also available with preset baudrate:

Type / order reference .SWItChmg output Baudrate Suitable for Part no.
interface control system

FR 85-2 ILLG-S1L5 RS485 57.6 kB Lenze DETO, SEW 529-11008

FR 85-2 ILLG-S1L5-62,5kB RS485 62.5 kB LU 529-11014
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1.5 Instruction FR 85 Offset-Feature (from V6.2)
1.5.1 Installation FR 85-ILLG Tester software
1. Download the FR 85-ILLG Tester software.
Use the following link: FR 85.ILLG Tester

(@ SENSOPART PRODUCTS  APPLICATIONS & INDUSTRIES ~ SERVICE & SUPPORT  IN FOCUS  COMPANY

Downloads

BACK

|_ | € USB-IR driver - Windows7 - 32bit
F\ € USB-IR driver - Windows7 - 64bit
[E)] cuseIr driver - Windowsxp

|_ | cusB-Rs232-2m driver

[Fl] #resILLG Tester

|_ | FT50-RLA AnyBus

F\ ProgSensor ¥2.20.9.3

2. Extract the zip file
3. Open the .exe file: fr85ill_tester.exe

Mame

% BORLMDMM.DLL
2 CP3240MT.DLL
- frasill_tester.exe

| spibmp
- 5Plico

068-13813 03.03.2026-08 9
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1.5.2 Start FR 85-ILLG Tester software

1.5.3

—_

N

(i FRA5ILLG Protokoll Tester

LCormPort 1
Bits per Byte: 'm
databits: ’t‘
parity: ’m
stopphits: m
RTS [enabled ~|

2

(i SENSOPART

Select the COM port via which the sensor is connected to the PC.
Please ensure that a COM port from 1-9 is used.

Click assign.

Switch the tab to communication.

Read distance

RailPilot system manual

port settings  COMMmUnication l

(@ FRESILLG Protokall Tester

Befehl: ASCII ]l:_|||

|2

Pararneter!: Ox continous

Parameter2: O« ’_ fast
FParameter3: Ox ’_ listen anly

masteraddress |1 dec
zlaveaddress |222 dec

reading freq. ,ﬁ Hz
port with echo [~

Antwort ez 757 0y DE

dez 17 O 11
dez 4 0= 04
dez 254 O FE
dez 4 [ 04

dez 254 (xFE
dez 199 0= C7

first Byte with address-coding
all non empty bytes are sent

dez 9 [ 09 Bit3 Fehler

mir
distance 1278mm [0 mm 1273mm
Data 1278 ] 1278
Byte [dec]:

LIUG25 kBaud |
DETO57.6 kBaud |

v delay 300z |

Mmessage:

no of messages: O

[v data_ok

ez ol ol 2 e

zent bytesenies

(i SENSOPART

07
4;264
4;254

Command C is used to read the current measurement value.

Click single to get the current measurement value.
Read the current measurement value.

068-13813 03.03.2026-08
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1.5.4 Set offset — “current measurement value + offset”

N

(i SENSOPART

(@ FR85ILLG Protokoll Tester
poit settings comrmricalionl
Befeht: ASCII [T | [C |3 masteraddress[1 dec
Parameter1: UxIIJEI continous I slaveaddiess |222 dec
Parameter2: l]x[ET fast reading freq. IE Hz
Parameter3: Elkl_ listen only | port with echo [~
Antwort[dez 1~ 0x 01

dez 222 0xDE LJU 625 kBaud

Gezl D DT B Febler DETO 57.6 kBaud

dez 5 0x 05

dez 99 Dx63

dez184 0xB8

delay 300ps
min max message:
[Gefance T379mm]0 mm 1380nm
no of messages: 0
Data O 0 0 I datalok
Beldect 22 [T o4 o [0 o= [
first Byte with address-coding
all non empty bytes are sent sent bylese:iesl
(i SENSOPART

06
5.99

Command T is used to set an offset.
Use parameter 1 and parameter 2 to set an offset.

Example 1:

- Distance offset: 100 mm
- Corresponds hex: 64

- Parameter 1: 00

- Parameter 2: 64

Example 2:

- Distance offset: -100 mm
- Corresponds hex: FFOC
- Parameter 1: FF

- Parameter 2: 9C

Click single to apply the offset.
Read the distance value.

(current measurement value + offset)

068-13813 03.03.2026-08
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1.5.5 Read offset

AN =

RailPilot system manual

(i FRE5ILLG Protokell Tester

port setings  communication l

firgt Byte with address-coding
all non empty bytes are gent

1| [ Befehl: ASCI ’U_ | hale |3 masteraddress |1 dec
F'alameter1:03| continaus slaveaddiess ,ﬁ dec
Pararmeters: Dxl_ fast reading freq. ,ﬁ Hz
Parameter3: Drc,_ listen only port with echo [~
Anbwort: [4eo 222 0 DE
dez9  Ox09Eitd Fehler LIUE25 kBaud
dez 17 0= 11
g R DETO 57 6 kBaud
dez 100 (s B4
ez i
dez 97 O K1
dez 153 4 C7
W delay 300ps |
min message;
distance 1377mm 0 mm 1378mm
no of meszages: 0O
Data 100 0 1377 ¥ data ok
meiest [z [ B FE [ [ [

zent byteseries

(I SENSOPART

017
0100
597

Command U is used to read the offset.

No parameters!

Click single to read the offset.

Response offset in hex

Example:
- Ox0064
- Corresponds: 100 mm

068-13813 03.03.2026-08
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1.5.6 Teach offset — “distance value = x”

(i SENSOPART

(@ FRESILLG Protokoll Tester
port getings  COMMURICEton ]
1| | Befehl: A5CH ’W'_ I |3 masteraddress |1 dec
2 F'arameter'l:ﬂ:-t,ﬁ continaus slaveaddress ,ﬁ dec
Pararmeter:: Dxlﬁ fast reading freq. ,ﬁ Hz
Parameters; DH,_ lister anly port with echo [
Anbwort [ 4o 5 s 07
dez 222 (s DE LIUE25 kBaud |
dez 7 0= 07 BitS Fehl
Hob  mege e DETO 576kBaud |
dez 2 0 02
dez 188 0= BC
dez 55 OxEO
delay 300ps |
min max Message:
4| | distance 700 mm |0 mm 1378mm
noof megzages; 0
Data 100 0 1377 ¥ data_ok
Beldect |22 [1 7 [ |2 [m [ [
firgt Byte with addrezs-coding
all non empty bytes are sent sent bytesenies
(i SENSOPART

0.6
2188

N

Command W is used to teach an offset.

2. Use parameter 1 and parameter 2 to set an offset.

Example:

- Teach offset: 700 mm

- Corresponds hex: 2BC

- Parameter
- Parameter

1: 02
2: BC

3. Click single to apply the offset.
4. Read the distance value.

068-13813 03.03.2026-08
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1.5.7 Reset offset

(i FRE5ILLG Protokell Tester - O *

port setings  communication l

1| | Befehl: ASCII ’V_ || hale masteraddress |1 dec
) F'alameteﬂ:ﬂxl_ continaus slaveaddress ,ﬁ dec ESED
Parameters: Dxl_ fast reading freq. ,ﬁ Hz )
Parameter3: Drc,_ listen only port with echo [~
Anbwort: [des 1 0y 01
dez 222 [0 DE LIUE25 kBaud |
dez 7 Ox 07 Bit9 Fehl
Hok  Deme o DETO 576 kBaud |
dez 4 O 04
dez 250 0= FA
dez 32 20
delay 300ps |
min max message;
A | distance 1274mm [0 mm 1378mm
no of meszages: 0O
Data 100 0 1377 W data ok
beldect [z [ 5 @ [0 [ [ [
firgt Byte with address-coding
all non empty bptes are sent sent bpteseries

(I SENSOPART

Command V is used to reset the offset.

No parameters!

Click single to reset the offset.

Read the current measurement value without offset.

AN =

068-13813 03.03.2026-08
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1.5.8 Breakdown of bytes

(i SENSOPART

(@ FR85ILLG Protokoll Tester - ] X
poit settings  communication I
Befenl ASCIl [U masteraddress [T dec
Parameter!: 0] continous slaveaddiess [222 dec g} 50
Parameter2: Ux[_ fast reading freq. IE Hz 5,97
FPar_ameErB:&I: listenonly | __ port with echo [~
g Antwortldez 222 0x DE [ A
dezd ~ Ox03BigFehler | LIU625kBaud |
| Geat7 el I DETO57.6kBaud |
1 dez 100 Oz 64
dez5  0x05 |
| dez37 0«61
dez 199 0xC7 |
L delay 300us |
mn Y men message:
distance 1377mm 0  mm 1378w
no of messages: 0
Data 100 O 1377 ok
Bpeldect [22 [1 [5[e5 ez [ ]_ [~
first Byte with address-coding o
all non empty bytes are sent sent bylesenesl ™ ~
~
(B SENSOPART S
~
~
~
N
Slave address. .. v dez 222 0xDE
Length of the response: 9 bits - variable depending on the command........... dez 9 Ox 09 Bit9 Fehler
Command response (0x11 = parameter set; 0x15 = NAK; 0x06 = ACK)...... dez17 Ox11
Parameter byte 1 (MSB).......ooiiii dez 0 Ox 00
Parameter byte 2 (LSB)..........o.oooiiii dez 100 0x 64
Distance byte 1 (MSB).......ooi dez5 0x 05
Distance byte 2 (LSB)........ooiiii dez97 0x 61
CRECKSUM . dez 193 0xC7

NAK = Not acknowledge
AK = Acknowledge

Answer (from FR 85)

[ master-ld | own-ld [ lenght | command | parameter(s) | Checksum (answer from slave) |
This means:
e xxx_id = address or sender (1 byte)
e Length = number of characters sent, incl. frame (1 byte)
e Command = control command (1 byte)
e Parameter = 0 to n, according to command (O to n byte), nmax = 48
e  Checksum = checksum of all characters sent by “Exclusive-OR" (1 byte) without address selection bit

068-13813 03.03.2026-08
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1.6 Accessories

RailPilot system manual

Type / order reference Description Part-No.
L5-2m-G-PUR 2 m, straight, a-coded, PUR, IP 65/ IP 67 / IP 68 902-51652
R10/2 (2 x R10) reflector in housing 100 x 100 x 9 mm 904-51636
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We are SensoPart www.sensopart.com

SensoPart is a leading manufacturer of photoelectric sensors and machine vision sensors for factory automation.We
also offer inductive and ultrasonic sensors, covering a wide spectrum of industrial automation tasks. Our products are
used in countless applications and industries — from automotive assembly and mechanical engineering to electronics
manufacturing and solar, as well as in the food and pharmaceutical industries. We take great pride in our renowned,
German-made quality products, developed and manufactured at our two facilities in Germany and shipped worldwide.

m made in Germany

SensoPart worldwide . . e

With our global network and '
worldwide subsidiaries, we are always .
ready to support you.

You can find your local team at:
www.sensopart.com/contact

" 0684381308 03032026
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