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6.3 Connection to a PC

The Light Array receiver is equipped with an RS 485 interface. The A485-232 adapter box can be used for connec-
tionto a PC. In order to activate the interface, the “serial communication” DIP switch must be set to the “on” position.
B-wsafe host software allows for configuration and read-out of the Light Array. Operating instructions for the host
software can be downloaded from the wenglor website at www.wenglor.com.

The instruction cover:

* Creation of various operating profiles

* Set-up of users with various authority levels

* Safety field visualization

» Configuration of fix blanking and reduced resolution characteristics
* Activation of restart inhibit, contactor monitoring and cascading

* Diagnosis

* Locking of the DIP switch

AB-485-232

Emitter &ZI Receiver

BK
WH

Shield
z
Y

BU
BN

B
A

oV
|— 10...30VDC

10...30 v DC
oV
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From Function To plug
A485-232 Adapter Box Connection
Terminal A Data cable Pin 1 (BN)
Terminal B Data cable Pin 3 (BU)
Terminal Y Data cable Pin 2 (WH)
Terminal Z Data cable Pin 4 (BK)
Terminal 10...30 V 24V Supply Voltage
Terminal 0 V oV Supply Voltage

DIP Switch Settings: Receiver

S1

Serial Communication I:I:l 8

Timing I:I:l 7

Cascading I:I:l 6

Reduced Resolution I:I:l 5

L T 1

Fix Blanking I:I:l 3

Contactor Monitoring I:I:l 2

Restart Inhibit I:I:l 1

ON OFF

6.4 Deflection Mirrors

Emitter .

Danger Zone

> . Receiver

The range of applications can be significantly expand-
ed through the use of deflection mirrors.

Deflection mirrors are available in two different variants:
* Without housing: SLUxxxxV1

* With safety column: SZOOOEUxxxNNO1

A danger zone can be secured at several sides using
only one light curtain with the help of a wenglor deflec-
tion mirror. Range is reduced by approximately 10 %
per utilized mirror.

SZ0-LAHO1 special alignment optics can be used to
simplify adjustment.
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7 DISPLAY
7.1 Display of Operating Modes
During normal operation, operating modes and functions appear at the receiver’s display. If any errors should occur,

the error LED lights up and a corresponding error code is displayed. Additional information is read out at the setup
LED. The output LED indicates the current output status.

Display 1 Restart Inhibit Contactor Cascading Control Panel

Monitoring
0 Display 2 Display 1
1 Activated
2 Activated

Al nmE:i? '@"S Failure (RD)

3 Activated Activated 9
4 Activated 0SSD off (RD) 0SSDon (@GN
5 Activated Activated Enter Button
6 Activated Activated Dip-Switch $1
7 Activated Activated Activated
Display 2 Fix Blanking Reduced Interface

Resolution
0
1 Activated
4 Activated
5 Activated
6 Activated Activated
9 Activated Activated
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7.2 Diagnostic information

\T\wenglor®

Diagnostic Code

Cause

Remedy

FF** No synchronisation, Free up the pilot beam or readjust
pilot beam is obstructed. the light barrier.
15, 45 Leakage of data in Safety Light Array Encode anew, if necessary contact
technical support
18, 48, 17, 47 Influence through ambient light, other Remove receiver from the cone of
sensor, overmodulation (Transmitter too light of the interrupting sensor or
close to receiver) or wrong coding. encode Safety Light Array and set
up new. *
19, 49 Leakage of data in Safety Light Array or Encode anew, if necessary contact
wrong coding. technical support.
1A, 4A Leakage of data in Safety Light Array or Encode anew, if necessary contact
wrong coding. technical support.
1B, 4B Connection to the contactor not duly, Contactor and cabling control.
contactor switches to slow, contactor Push enter key receiver*
monitoring activated by mistake.
1C, 4C Connection to the contactor not duly, con- | Contactor and cabling control.
tactor monitoring activated by mistake. Push enter key receiver*
1D, 4D Connection to slave safety barrier has Check connection to slave, press
broken down. the enter key on the receiver.
1F, 4F Positive short at ouput, connection between | Eliminate Short Circuit *
the two outputs or excessive capacitive
load.
20, 50 Mistake at output Contact technical support. *
22,52 Short-circuit to ground at output or wrong Correct short-circuit to ground,
coding. ancode anew, if necessary contact
technical support. *
23, 53 Working resistance not duly or wrong cod- | Encode anew, if necessary contact
ing. technical support.
06 Leakage of data in Safety Light Array. Contact technical support.
FE** Occurs during coding only. Stop coding.

* The error reset is executed by switching off the supply voltage of the receiver
** Error LED doesn’t shine

®

Do not operate in case of indeterminate malfunctioning

The machine must be shut down if the error cannot be unequivocally clarified or reliably eliminated.
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8 CONDENSED START-UP INSTRUCTIONS

Set all DIP
switches to off

v

Align the light
barrier mechanically

v

Press and hold the
enter key on the
receiver for1s

Improve -
alignment -
Do the
blanking alignment no
and failure LEDs
blink?
yes
@ Alignment degree 99 - very good see table “Degree of alignment
appears at the y | against the distance between
: 44 - not good : o
display 43 - rays masked transmitter and receiver

v

Press and hold the
enter key on the
receiver for 1 s

v

The receiver boots and
activates the outputs

Is
restart inhibit
required?

Set the restart
inhibit DIP switch

yes —

Is contactor
monitoring
required?

yes —| Set the contactor
monitoring DIP switch

The Safety Light
Array is ready for
operation

Distance transmitter — receiver
Without tilted mirror | With 1 tilted mirror With 2 tilted mirrors | Degree of alignment
<3m <27m <24m 96 imperatively necessary
3..20m 2,7..18 m 2,4..16m 96, 78, 68, 56 preferred

> 43 necessary

Tab.: Degree of alignment against the distance between transmitter and receiver

9 INSPECTION INSTRUCTIONS

The inspections described below serve to confirm compliance with specified safety requirements set forth in na-
tional/international regulations, in particular the safety requirements included in the machinery directive and the
directive concerning safety and health requirements for the use of work equipment (EC conformity).

The inspections also serve to detect influences which effect the device’s protective action, as well as any other un-

usual ambient influences.
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9.1 Inspection Prior to Initial Start-Up

Inspection prior to initial start-up, conducted by trained personnel, is intended to assure that the electro-sensitive

protective equipment (ESPE), as well as any other safety components, have been correctly selected in accordance

with local ordinances, and that they provide the required protection when used for their intended purpose.

* Inspection of ESPE in accordance with local ordinances. Inspection for correct attachment of the safety device,
correct electrical connection to the controller and effectiveness in all of the machine’s operating modes.

* The same inspection requirements apply if the machine in question has been shut down for a lengthy period of
time and after significant modifications or repairs, if these may influence safety in any way.

* Observe regulations regarding the training of operating personnel by experts before operators begin work. The
company which operates the machine is responsible for training.

9.2 Daily Inspection and Maintenance of the Effectiveness of the Safety Device

Regular inspections must be completed in accordance with local ordinances. They serve the purpose of detecting
changes to (e.g. over-travel time), or manipulation of the machine and the safety devices. National regulations, e.g.
ZH 1/597, ZH 1/281, and machine-specific directives apply to the execution of daily inspections.

Daily inspections must be conducted by a person who has been authorized and engaged to do so by the company
which operates the machine when work begins, and whenever a new shift is started.

The effectiveness of the ESPE must be tested with supply voltage to the ESPE switched on, and supply voltage to
the hazardous motion of the machine switched off. Testing is conducted with the help of a suitable test rod, and
never by manually reaching into the danger zone. The diameter of the test rod must not be larger than the resolution
selected for the equipment. The test rods for the full resolution and fix blanking modes must have a diameter of 30

mm.
pilin The safety field’s upper and lower limits are obvious on the devices.

Each light beam between the emitter and the receiver must be inspected by obstruct-

\

ing each beam with the test rod. The test rod must be moved slowly through the safety

field in accordance with the adjacent diagram.

The red “OSSD OFF” indicator on the receiver must be continuously lit as long as the

safety field is penetrated.

Furthermore, it must be determined whether or not it is only possible for persons and

individual limbs to enter the danger zone exclusively by passing through the safety

-~ -2 field between the emitter and the receiver. The ESPE, as well as all utilized accesso-

o\

ries (connector cables, mounting kit), must be inspected for wear, damage, excessive

contamination and correct mounting. If any impairment of the device’s safety function

I— is detected during daily testing or during operation, all work at the respective machine

must be immediately stopped.
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10 ENVIRONMENTALLY SOUND DISPOSAL

The Light Array neither contains nor gives off any environmentally harmful substances. It consumes only a minimum

of energy and resources.

Disposal:

Light curtains which are no longer usable must be disposed of in accordance with all respectively valid, national
waste disposal regulations. The light curtains’ housings are made of aluminium, and can be disposed of at an ap-
propriate recycling centre. All electronic components must be disposed of as special waste.

wenglor® sensoric gmbh does not accept the return of unusable or irreparable devices.

11 DIMENSIONS AND WEIGHTS

11.1 SB4-50IE050C1/SB4-501S050C1

Type Designation Protection Zone Height | Weight
SB4-50IE050C1 500 mm 1,25 kg
SB4-501S050C1 500 mm 1,25 kg
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Emitter SB4-501S050C1
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11.2 SB4-40IE080C1/SB4-401S080C1
Type Designation Protection Zone Height | Weight
SB4-40IE080C1 800 mm 1,70 kg
SB4-401S080C1 800 mm 1,70 kg

"
S 3z 9941
N ‘ ,
Lt ij}.
1095
994
%04
66
8 63
| - \) Y ) Y n |
&l FERERENEn g ST R S e e S s
123
2046 338 %72
Receiver SB4-40IE080C1
0495
<]
8l 9941 -
b
I
L N
994
66 68
% e 9t Doooooooy HOtoooohy (Oo00hoooh |1 5

2046 3838 3672

Emitter SB4-401S080C1

11.3 SB4-301E090C1/SB4-301S090C1

Type Designation Protection Zone Height | Weight

SB4-301E090C1 900 mm 1,95 kg

SB4-301S090C1 900 mm 1,95 kg
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12 TECHNICAL DATA

12.1 Safety Light Array

Type

Performance Level
PFHd

Service life TM

Beam clearance

Range
Opening angle

Type 4 per |IEC 61496-2

Cat. 4 PL e per EN ISO 13849-1:2008

3,08 XE-8 1/h
20 years
SB4-30: 300 mm
SB4-40: 400 mm
SB4-50: 500 mm
0,5...20m
+/-2,5°

Protection Zone Heights and Response Time

Type Designation

Protection Zone

Number of

Response Time

(for emitter and receiver) Height Individual Beams

SB4-501x050CH1 500 mm 18 Beams 5,7 ms
SB4-401x080CH1 800 mm 27 Beams 8,2ms
SB4-30Ix090C1 900 mm 36 Beams 10,0 ms

Supply Voltage
Receiver

Emitter

Fuse
Outputs
Safety Outputs
Output Current
with ohmic, inductive load
Max. voltage in off state
Max. voltage drop in on state

Max. residual current

24V DC +/-10 % 6 W, PELV per EN 50178
24V DC +/-10 % 6 W, PELV per EN 50178

1,5A

2 x Semiconductor, PNP

2 x 300 mA
<1V
<2V
<2mA

Max. capacitive load (Load Current 0 mA)

0OSSD1
0SsD2

< 80 nF
< 20 nF

Max. capacitive load (Load Current 300 mA) < 1 uF

Max. ohmic cable resistance
between OSSD and load

Signal Output

Short Circuit Protection

Overload Protection

Interface
Specification
Baud rate

<1Q

1 x Semiconductor, PNP/200 mA

yes
yes

RS-485
9600 Baud
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Protocol 8 N1
Contactor monitoring input
Max. changeover time 200 ms

Electrical Connection

Emitter M12 (S2) 4 x0,25 mm?
Receiver M12 (S80) 4 x 0,25 mm?
Emitter M8 (S7) 4x0,12 mm?2

Protection Class 1}

Protection IP67

Dimensions 39 mm X 48 mm X depth

Ambient temperature -20°C...50°C

Storage temperature -25°C...70°C

Relative humidity 95 %

Vibration resistance 5 g/10 Hz/55 Hz according IEC 60068-2-6
Shock resistance 10 g/ 16 ms according IEC 60068-2-29

12.2 System Components

12.2.1 Relay Unit SG4-00VA000R2

Output 2x2NO
OFF-Delay 8 ms
Contact load

Max. switching capacity 1500 VA/AC

Voltage/Current/Switching Cycles B10d 250 V AC/4 A/180 000
24V DC/4 A/1 400 000

24V DC/2 A/3 000 000

Mechanical Service Life 10 000 000 Cycles

Recommended spark arrestor load circuit 110 V...230 V, R = 220 Q, C = 0,22 uF
load circuit 24 V...48V,R = 22 Q, C = 0,22 uF

Dimensions 114,5X99 X 22,6 mm

Conductor cross-section 0,2...2,5 mm?2

Protection IP20

Mounting 35 mm top-hat rail per EN 60715

Fuse Required 4 A delay fuse

Contact Resistance <100 mQ/1 A/24V DC

<200Q/10mA/5V DC
Minimum Load 5V/10 mA



12.2.2 Adapter Box A485-232

Voltage Supply

Dimensions
Protection

Mounting

12.2.3 Laser Alignment Aid SZ0-LAH1

Voltage Supply

Light Source
Laser Class

12.2.4 Mounting Elements

BEF-SET-18
BEF-SET-36

12.2.5 Connection Line
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10...30V, 2,4 Wat24V

35 X 65 %50 mm
IP65

35 mm top-hat rail per EN 60715

3V (2 x 1,5 AA battery)

Laser (red)
2

for T-Notch

for mounting inside the Protection Housing

M12 x 1, 4-pin
Length Angle Plug Straight Plug
PVC PUR PVC PUR
e (- e e
2m S29-2M — S23-2M S23-2MPUR
5m S29-5M S29-5MPUR S23-5M S23-5MPUR
10 m S29-10M — S23-10M S23-10MPUR
M12 x 1, 8-pin
Length Straight Plug Angle Plug Straight Plug Angle Plug
PUR
@ 2 BN @ 2 BN @ 2 WH o @ 2 WH_ g
2m S88-2MPUR S88W-2MPUR ZAS89R201 ZAS89R202
5m — S88W-5MPUR ZAS89R501 ZAS89R502
10 m S88-10MPUR S88W-10MPUR ZAS89R601 ZAS89R602
20m S88-20MPUR — ZAS89R701 —

12.2.6 Connection Cables
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M12 x 1, 4-pin
Length Straight Plug
PVC PUR
2,0m BG2SG2V1-2M BG2SG2V3-2M
M12 x 1, 8-pin
Length Straight Plug
2,0m BG88SG88V2-2M

12.2.7 Interface Cable

Length

Straight Plug

10m

S11-10M
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13 CHECKLIST

This checklist is intended to provide assistance during initial start-up. It does not eliminate the need for test-
ing before initial start-up, or for periodic tests conducted by appropriately trained persons.

1. Standards and Directives, ESPE Selection

Are the safety precautions based upon the directives/standards which are applicable for | Yes No
the machine?

Are the utilized directives and standards listed in the declaration of conformity? Yes No

Is the safety device in compliance with the required safety level? Yes No

2. Safety Clearance
Has safety clearance been calculated in accordance with the valid formulas for securing | Yes No

points of danger, and in consideration of resolution, ESPE response time, response time of
any utilized safety interface and machine over-travel time?

Has machine over-travel time been measured, specified, documented (at the machine and/ | Yes No
or in the machine’s documentation) and adapted to the ESPE installation setup.

Has the safety clearance between the point of danger and the safety field been adhered to? | Yes No

3. Access to the Point of Danger

Is it only possible to access the point of danger via the ESPE’s safety field? Yes No

Is it assured that persons are unable to remain within the danger zone unprotected (e.g. | Yes No
by means of mechanical protection against side-stepping, or by means of cascading), and
are the implemented measures protected against manipulation?

Have additional mechanical protective measures been installed which prevent reaching | Yes No
under, over or around the safety field, and are they protected against manipulation?

4, Installation

Have the components of the ESPE been correctly attached and secured against loosening, | Yes No
shifting and rotation after adjustment?

Is the external condition of the ESPE and all associated accessories flawless? Yes No

Has the control device for resetting the ESPE been correctly installed outside of the | Yes No
danger zone, and is it functional?

5. Incorporation into the Machine

Have the safety outputs (OSSDs) been incorporated into the downstream machine controls | Yes No
in accordance with the required controller category, and have they been connected in ac-
cordance with the wiring diagrams?

Are the switching elements which are controlled by the ESPE (e.g. contactors, valves) | Yes No
monitored?

6. Functionality

Is the ESPE effective during the entire duration of the machine’s hazardous motion? Yes No

If a hazardous state has been initialized, is it stopped when the ESPE is switched off, if | Yes No
the operating mode or any of the function types are changed, or if switching to another
safety device occurs?

Are the specified safety functions effective for each and every configuration? Yes No

Has the safety function been tested in accordance with the inspection instructions included | Yes No
in the operating instructions?
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14 EC DECLARATION OF CONFORMITY

This declaration applies to the following products:
SB4-..1S...C1
SB4-..IE...C1

We confirm the conformity to the essential requirements of the european directives concerning Electromagnetic
compatibility (2004/108/EC) and Machinery (2006/42/EC)

The following standards have been used:
EN 61496-1:2004 (Type 4)

EN ISO 13849-1:2008 (Cat. 4, PL e)

EN 61496-1/A1:2008 (Type 4)

EN 50178:1997

IEC 61496-2:2006 (Type 4)

EN 61000-6-4:2007

Product description

Safety Light Array

Electro-Sensitive Protective Equipment
Safety component per 2006/42/EC annex IV
Serial Number: See rating plate

Notified Body / Certificate Nr.
TUV SUD Product Service GmbH
RidlerstraBe 65

D-80339 Mlnchen

NB Nr. 0123

Z10 11 02 40594 021

Dr. Alexander Ohl is authorized to compile the technical documentation.
This declaration is given for the manufacturer by:

Dr. Alexander Ohl

Leiter Forschung & Entwicklung / Head of Research & Development

Funktionale @
Sicherheit

Subject to change without notice. Translation of the Original Operating Instruction.
Status: February 2013
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