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SMARTSCAN 5000 SERIES LIGHT CURTAINS

This manual applies to all Smartscan 5000 Scries light curtains with and without AP interface listed in
Section 4.

Information for usc is previded for the light cuntains used alone and in combination with certain
accessories.

When accessories are used, this manual should be read in conjunction with the user information provided
with the accessory,

The Smartscan 5000 Series encompasses a wide range of modeis. Not all sections of this manual will
apply to an individual light curtain. Where a section applies to certain models only, this information is
cicarly given at the beginning of the section, For an explanation of the model numbering system, see
Section 4,

A number of accessories are available for use with 5000 Series light curtains, giving additional flexibility
and ease of application. Some of these are mentioned in the Application Engineering Section but full
details are available from Smariscan Lid., or autherised distributors.

Smartscan 5000 Series light curtains arce a Safety Product, classified as electro-sensitive protective
equipment and included within Annex IV of the European Machinery Directive.
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SMARTSCAN 5000 SERIES LIGHT CURTAINS

2, INTRODUCTION

Smartscan 5600 - a range of light curtains to protect persons from coming into contact with
dangerous parts of machinery. They are ofien used in place of conventional fixed guards or
interlocked gates. The light curtains can be mounted at any angle and used as trip devices to
detect the approach of persons towards the dangerous parts,, or as presence sensing devices,
which detect the presence of persons in a defined arca and which prevent the dangerous parts of
machinery from moving while anyone is in that area.

Smartscan S000AP T and L light curtains are for mounting across conveyors on which products
pass into or out of a hazardous area. Additional sensors within the light curtain are positioned to
detect product, effectively inhibiting operation of the light curtain during the periods when
products are passing through the intangible barrier, but would stop the machine should a person
attempt to pass through the light curtain,

Main features:

* decrease in manual operating times compared with other forms of guarding, ofien
resulting in an increase in production throughput,

* unobstructed view of the safeguarded area,

* manual operation of the guarding system is unnecessary thereby reducing operator
fatigue,

* self-monitoring fail safe design,

* models suitable for all categories of machinery,

* models mect the Essential Health and Safety Requirements (EHSR's) of the Machinery
Directive

* high reliability

* models supported by EC Declaration of Conformity

* selectable input / output configurations to suit specific machinery control applications,

* effective scanning range to 30 metres (model dependent),

* strobe immune - even from high energy sources,

* simpie installation and set-up.
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SMARTSCAN 5000 SERIES LIGHT CURTAINS

Each Smartscan system comprises:

* sensing unit - the light-cunain,
* conirol / monitoring unit,
* output signal switching devices,

secondary switching device,
* power supply,

* mute function.

SENSING UNIT (SU): The parts which detect the presence of a specified object within a
defined area.

CONTROL/MONITORING FUNCTION:  The function that controls and monitors the sensing
unit, receives and processes information from the sensing unit and provides outputs to the output
signal swilching devices and secondary switching device.

OUTPUT SIGNAL SWITCHING DEVICES (OSSDs):  The components of the Smartscan
system which, when the sensing unit or safety control / monitoring means are actuated, respond
by interrupting the circuit connecting it to the machine primary control element.

SECONDARY SWITCHING DEVICE ($SD). The component of the Smartscan system which
when in & Jock-out condition interrupts the circuit connecting it to the machine secondary control
eiement,

POWER SUPPLY: Normally 24V DC, however, a 110/230V AC power supply can be supplied
if required.

MUTE FUNCTION: A function for automatically switching the light curtain into a condition
where the output signal switching devices (OSSDs) do not respond to actuation of the sensing
unit. The mute control / monitoring function also monitors the status of the mute initiating
signals. Some models incorporate seif-muting. Refer to Sections 4 and 7 for further details of
the models available,
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SMARTSCAN 5000 SERIES LIGHT CURTAINS

FIG. 1 - EXAMPLE LIGHT CURTAINS
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Two columns house the transmitting and rezeiving equipment, internal power supplies, control /
monitoring unit, cutput signal switching devices and secondary switching device. Status
indicators and diagnostic LEDs are provided (o aid set-up and simplify alignment and
maintenance of the equipment. Two plug-in interconnection cables are supplied, one for linking

between the transmitter and receiver units, (cable A), and the other for connection of a DC supply
and user input/cuipul terminations, (cable B),

The transnitier and receiver columns are positioned to face across the area {0 be safeguarded.
The transmitter column contains a row of light emitting diedes which transmit beams of infra red
energy to correspending receptor diodes in the receiver column. Interruption of any of the beams
within the light curtain will switch the cutput signal switching devices {OSSDs) to an OFF-state,
which will in turn stop, or prevent start-up of an associated machine.

When a light-curtain is supplied with a remote control unit, additienal cables will be required.
Refer to the chart in Scetion 4. - cable layouts.
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SMARTSCAN 5000 SERIES LIGHT CURTAINS

The Smartscan system provides a high level of safety integrity which ensures that failure of all,

or part of the equipment, interruption of the power supply, or spurious externat effects do not
reduce the level of protection.

The Smartscan system provides three basic modes of operation:

Latched output:

Automatic restan:

Mute functien:

Date: 14 November 1996

Once the fight curtain has been interrupted the output signal switching
devices turn OFF, thus operating the intended safety function.

Upon clearance of the obstruction the devices remain OFF. Qperation of
an external restart key/button is required in order to energise the switching
devices to an ON state,

Once the light curtain has been interrupted the output signal switching
devices turn OFF, thus operating the intended safety function. Upon
clearance of the obstruction the output signal switching devices turn ON,

Two muting signal input connections are provided. Provision of
appropriate signals at the mute input terminals effectively inhibit operation
of the light curtain. Some models have built in self muting in addition to
the facility for external muting.
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SMARTSCAN 5000 SERIES LIGHT CURTAINS

3. APPLICATION

Light curtains are designed to be used as cither trip devices or as presence sensing devices in
areas around hazardous machinery. They are only suitable for machinery where the hazard can
be quickly eliminated by electrical means. Generally this is achicved by the curtain providing a
‘stop' command to the machine controf system, which will respond by stopping movement or
otherwise achicving a safe state. Light curtains can provide protection against any of the
following mechanical hazards; crushing, shearing, cutting, severing, entangiement, drawing-in,
trapping, friction, abrasion, stabbing, puncture, impact.

Light cuntains do not provide protection against hazards extending beyond the moving parts of
the machinery or which are not eliminated by stopping the machine. Examples of these hazards
are ejection of sclid or fluid materials, high or low temperatures, toxic emissions or harmful
radiation,

The application engineering information given in Section 10 is not sufficient for safeguarding
against such hazards and other protective measures will be required to reduce the risks associated
with them,

5000 Series light curtains are not intended for use as machine initiation or re-initiation devices.
The light curtains must be used only within the specification limits given and installed strictly in
accordance with the information provided in this manual.

if there is any doubt as to whether 5000 Series light curtains will provide the required protection
in a specific application, please contact Smartscan Ltd. or an authorised distributor. Smartscan
works with customers to ensure that suitable protection is provided and is ready to provide
application assistance at any time from the design and specification phase through to post
commissioning.

Any use of these products outside of the limits, applications and other conditions given in
this manual may result in failure of intended protection and consequent injury,
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SMARTSCAN 5000 SERIES LIGHT CURTAINS

4. MODEE NUMBERING SYSTEM

5000 series model numbers are built up according to the following system;

A B C D E
Base No. Interface Geometry Remote Max. Range
A BASE NUMBER

Thisis a4 or 5 digil code (starting with 5) given in table 1. It specifies olher parameters
such as number of beams and approximate length of the detection zone - Refer to Section 4 -
Table 1.

B INTERFACE
This code may be AP or blank.
AP specifies an AP tvpe interface for the user connections,

Blank specifies a standard interface for user connections.

Interface types are described in Section 9,

C GEOMETRY

This is formed in two parts:
Part 1 - the first letter may be L, T or blank. Land T specify self muting curtains
having a mechanical profile corresponding to that of the letter. These are illustrated
in figures 2 and 3.
Blank specifies a conventional straight housing without self-muting.
Part 2 - the second letter may be 1, 2 or blank.
Land T geometry curtains are manufactured in ‘right hand’ (Type 1) and ‘left
hand” (Type 2) versions. Standing in front of the light curtain facing into the
danger area from the safe area, Type 1 has the transmitter and exit for cable B on

the right whilst Tvpe 2 has the transmitter and exit for the B cable on the left.

Types | or 2 MUST be specified for L or T types, but have no meaning for other
types, which MUST have blank in this position.
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SMARTSCAN 5000 SERIES LIGHT CURTAINS

Figure 2; L-Version
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SMARTSCAN 5000 SERIES LIGHT CURTAINS

D REMOTE

This may be R or blank.  All 3000 series curtains are available with the status indicator
lights and control electronics fitted into another housing remote from the transmitter head.

R specifics this option and requires the addition of one of the remote control units in Tables
Jor4 to form a working system.

Blank specifies the control electronics and status indicators integrated into {ransmitier head.

E MAXIMUM RANGE
ED specifies a maximum range of 30 metres, available on certain models only.
Blank specifics standard optics. Conventional straight types, up to 16 beams, have a
maximum range of 13 metres. 18 (o 32 beam models have a maximum range of 3 metres.

T and L models have a maximum range of 2.2 metres,

Notes: 1, Because of technical constraints, not all permutations are possible.

(8%

Remote control fight curtains (having an R in the product code) must be
used in combination with a Remote Control Unit selected from the types in
Tables 3 and 4. Cable, Type C, is required for use with a Remote Control
unii. Al models require appropriate cables for interconnection and
ranging. These should be selected from Tables 5 and 6.,

Table 1
Mode} Order No of Beam Detection Detection Maximum | Receiver | Transmitter | Cat
Code Beams| Pitchmm | Zonemm [Capability mm| Rangem | Exfrusion | Extrusion | Rate
mm e
5308 041-538 8 38 279.4 51.4 15 308 386 4
5308R 041-539 8 38 279.4 51.4 15 308 306 4
5310 041-540 iC 305 287.9 43.9 15 306 386 4
5310R 041-537 i0 305 287.9 43.9 15 308 306 4
5312 041-496 12 254 292.8 388 15 306 356 4
5312R 041497 12 254 292.8 358.8 15 306 306 4
5314 041-541 14 25.4 3436 38.8 i5 360 440 4
5314R 041495 14 254 343.6 38.8 15 360 360 4
5316 041-542 16 19 258.4 32.4 15 306 386 4
5316R 041-494 16 19 298.4 32.4 15 306 306 4
5402 041.546 2 380 393.4 393.4 15 425 505 4
S5402R 041-547 2 380 393.4 393.4 15 425 425 4
5404 041.552 4 122 379.4 135.4 15 400 480 4
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SMARTSCAN 5000 SERIES LIGHT CURTAINS

Model Order No of Beam Detection Detection Maximum | Receiver | Transmitter | Cat
Code Beams| Pitchmm | Zonemm Capability Rangem | Extrusion | Extrusion | Rate
mim T YT
5404R 041-553 4 122 375.4 135.4 15 400 400 4
53412 041-560 i2 38 431.4 51.4 15 450 540 4
5412R 041-581 12 38 431.4 51.4 15 480 460 4
5414 041-564 14 305 409.9 439 15 430 510 4
5414R 041-483 14 305 404.9 43.9 15 430 430 4
5418 041-563 16 254 384.4 38.8 15 410 480 4
5418R 041-492 16 254 384 4 388 15 410 410 4
5420 041.566 20 18 374.4 32.4 S 390 470 4
5420R 041-587 20 19 374.4 32,4 5 3%0 390 4
5422 041-568 22 19 412.4 324 5 420 500 4
S422R 041-569 22 19 412.4 324 5 420 420 4
5502 041-572 2 488 501.4 501.4 15 520 600 4
8502R 041-573 2 428 501.4 501.4 i5 520 520 4
8502ED 041-574 2 488 5134 513.4 30 540 540 4
5502RED 041-491 2 438 513.4 513.4 30 540 540 4
5508 041-578 8 61 440.4 74.4 15 480 540 4
S508R 041-579 8 61 440.4 74.4 15 450 460 4
5510 041-580 10 57 S528.4 704 1% 540 620 4
S510R 041-581 10 87 526.4 70.4 15 540 540 4
5514 041-584 14 38 507.4 51.4 15 540 820 4
5514R 041-585 14 33 507.4 51.4 15 540 540 4
5516 041-588 16 305 470.9 43.9 i5 500 580 4
5516R 041-587 16 305 470.9 439 i5 500 500 4
5518 D41-588 18 305 531.9 43.9 5 350 630 4
5518R 041-460 18 305 531.9 439 5 550 550 4
5520 041-488 20 254 495 38.8 5 510 580 4
S5520R 041-489 20 254 456 388 5 510 &10 4
5528 041-580 28 19 526.4 324 5 540 620 4
5528R 041-591 28 19 526.4 324 5 540 540 4
5610 041-602 10 61 5624 74.4 15 612 692 4
S610R 041-603 10 61 562.4 74.4 15 612 812 4
5616 041-604 16 38 5334 514 15 612 692 4
5816R 041-805 16 38 583.4 51.4 i5 612 612 4
5620 041-608 20 305 5628 439 5 612 692 4
S5620R 041-607 20 305 5g2.9 43.9 5 612 612 4
5624 041-435 24 254 5976 388 5 812 692 4
5624R 041-487 24 254 £87.6 338 5 612 612 4
5632 041-810 3z i 602.4 324 5 612 692 4
5632R 041-811 32 19 602.4 324 5 612 612 4
5708 041-618 8 915 £53.9 104.9 15 675 755 4
5708R 041618 8 81.5 £53.9 104.9 15 675 675 4
5712 041620 12 61 684.4 744 15 710 790 4
ST1Z2R 041621 12 81 684.4 74.4 15 710 710 4
5718 041.622 18 38 658.4 51.4 5 685 765 4
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SMARTSCAN_ 5000 SERIES LIGHT CURTAINS

Model Order No of Beam Detection Detection Maximum | Receiver | Transmitter | Cat
Code Beams | Pitch mm | Zonemm Capability Rangem | Extrusion | Extrusion | Rate
rmem e mm
5718R 041-623 18 38 £59.4 51.4 5 685 685 4
5720 041-624 20 38 735.4 51.4 5 760 840 4
5720R 041625 20 38 735.4 51.4 5 760 760 4
5724 041628 24 305 714.8 43.9 5 735 815 4
5724R 041629 24 30.5 714.9 439 5 735 735 4
5728 041-484 28 254 699.2 38.8 5 715 795 4
5728R 041485 28 254 689.2 38.8 5 715 715 4
5814 041-644 14 61 805.4 74.4 15 830 810 4
5814R 041-845 14 61 806.4 74.4 13 830 830 4
5822 041-648 22 38 811 .4 51.4 5 840 920 4
5822R 041-498 22 38 811.4 51.4 5 840 840 4
5828 041-650 28 305 838.9 439 5 860 940 4
5828R 041-651 28 308 836.9 43.9 5 880 880 4
5832 041-482 32 254 800.8 388 5 820 900 4
5832R 041-483 32 25.4 800.8 388 5 820 820 4
5903 041-654 3 437 837.4 450.4 15 915 995 4
5903R 041499 3 437 837.4 450.4 15 915 915 4
5903ED 041-556 3 437 899.4 482.4 30 915 915 4
S5903RED 041-481 3 437 899.4 462.4 30 815 915 4
5908 041658 8 122 B67.4 1354 15 915 885 4
5908R 041-653 8 122 B67.4 135.4 15 915 915 4
5810 041-880 10 815 836.9 104.9 15 915 995 4
5910R 041480 10 91.5 836.9 104.9 15 915 915 4
5915 041-862 15 61 867.4 74.4 15 815 835 4
5915R 041-6683 15 61 867.4 744 15 8915 915 4
5924 041.664 24 33 887.4 51.4 5 915 §95 4
5G24R 041477 24 33 887.4 51.4 5 315 15 4
5330 041-666 30 305 897.9 439 5 815 955 4
S830R 041-867 30 305 8679 43.9 S 815 915 4
51007 041.674 7 152 §23.4 165.4 15 240 1020 4
51007R 041-476 7 152 9254 165.4 15 240 940 4
51016 041-678 16 81 928.4 744 15 950 1030 4
51016R 041-679 16 61 928.4 T4.4 15 950 950 4
51026 041882 26 38 963.4 51.4 5 990 1070 4
51026R 041-683 28 38 863.4 514 5 890 9%0 4
51028 041-684 28 38 1039.4 5t4 5 1065 1145 4
51028R 041-685 28 38 1039.4 514 5 1065 1065 4
51032 041-886 32 30.5 8589 439 & 980 1060 4
S1032R 041-887 32 305 958.9 438 5 880 980 4
51204 041-690 4 3865 12029 409.9 i5 1220 1300 4
51204R 041475 4 396.5 1202.9 409.9 i5 1220 1220 4
51210 041-694 10 133 1210.4 146.4 15 1220 1300 4
S51210R 041-895 10 133 1210.4 146.4 15 1220 1220 4
51218 041-598 16 76 1153.4 89.4 15 1220 1300 4
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SMARTSCAN 5000 SERIES LIGHT CURTAINS

Model COrder No of Beam Detection Detection Maximum | Receiver | Transmitter | Cat
Code Beams| Pitchmm | Zonemm Capability Rangem | Extrusion | Extrusion | Rafe
mm mm mm

51216R 041-699 16 76 1183.4 89.4 15 1220 1220 4
51220 041-700 20 &3 1172.4 74.4 5 1220 1300 4
S51220R 041474 20 &1 11724 74.4 5 1220 1220 4
51232 041-702 32 38 1191.4 51.4 5 1220 1300 4
51232R 041-703 32 38 1191.4 51.4 5 1220 1220 4
S206APR 041083 & 38 203.4 51.4 15 230 230 3
5308AP 041001 8 38 279.4 514 15 305 416 3
S308APR 041-084 8 38 279.4 51.4 15 305 308 3
S5310AP 041-002 10 306 2879 43.9 15 306 416 3
5310APR 041-085 10 305 287.9 438 15 308 306 3
531BAP 041-003 16 19 258.4 32.4 15 308 416 3
5316APR 041-0886 16 18 2984 32.4 15 306 305 3
S402AP 041-038 2 380 393.4 393.4 15 400 510 3
S5402APR 041-087 2 0 383.4 383.4 18 400 400 3
S404AP 041.044 4 122 379.4 1354 15 400 510 3
S404APR 041-088 4 122 3794 135.4 15 400 400 3
54124pP 041-004 12 38 431.4 514 15 4860 570 3
S412APR 041-089 12 38 4314 51.4 15 460 460 3
B414AP 041-005 14 305 409.9 43.9 13 430 £40 3
5414APR 041-080 14 30.5 409.9 439 15 430 430 3
S420AP 041048 20 ig 374.4 32.4 5 390 500 3
S420APR 041-091 20 18 374.4 324 5 390 390 3
S422AP 041-006 22 19 412.4 324 5 420 530 3
S422APR 041-092 22 19 412.4 32.4 5 420 420 3
5502AP 041007 2 488 501.4 501.4 15 520 630 3
S602APR 041-093 2 488 5014 50%.4 15 520 520 3
SSQ2APED 041.577 2 488 5134 513.4 30 540 540 3
SS0ZAPRED | 041877 2 488 513.4 513.4 30 540 540 3
S508AP 041047 8 61 440.4 74.4 15 4680 570 3
5508APR 041-084 8 61 440.4 74.4 15 460 450 3
5510AP 041-043 10 57 526.4 70.4 15 540 550 3
S5510APR 041-095 10 57 526.4 70.4 15 540 540 3
5514AP 041-008 14 38 507.4 51.4 15 540 650 3
5514APR 041-096 14 38 507.4 51.4 15 540 540 3
5516AP 041-0323 16 305 470.8 438 15 500 610 3
S516APR 041097 16 305 470.9 439 15 500 500 3
S518AP 041.009 18 30.3 531.9 43.9 5 880 660 3
S5518APR 041.008 18 305 531.9 439 5 550 550 3
5528AP 041010 28 19 526.4 32.4 5 540 650 3
S528APR 041-095 28 19 526.4 324 5 540 540 3
S561CAP 041-041 10 61 5624 74.4 i5 612 722 3
5610APR 041-108 10 61 562.4 74.4 15 612 612 3
5616AP 041-012 16 a8 583.4 514 i5 812 722 3
S616APR 041-109 16 38 583.4 51.4 i5 612 612 3
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SMARTSCAN

5000 SERIES LIGHT CURTAINS

Modet Order Ne of Beam Detection Detection Maximum | Receiver | Transmitter | Cat
Code Beams| Pitchmm | Zone mim Capability Rangem | Extrusion { Extrusion | Rate
mm mm mm

5620AP 041.013 ol 308 5929 43.9 5 612 722 3
SE20APR G41-110 ik 305 5828 439 5 612 612 3
S632AP 041014 2 19 602.4 324 5 612 22 3
SE32APR 041114 a2 19 602.4 32.4 5 612 612 3
5708AP 041054 3 g15 653.9 104.9 1% 875 785 3
5708AFPR G41-112 3 81.5 833.9 104.9 18 875 675 3
5712AP G41-015 2 61 684.4 74.4 15 710 820 3
§7T12APR 041-113 12 61 684.4 744 15 710 710 3
E§718AP 641-055 18 38 659.4 514 5 700 810 3
S718APR O41-114 18 38 659.4 51.4 5 00 700 3
ST20AP 041-018 20 38 7384 51.4 5 760 870 3
S720APR 041-115 20 38 735.4 51.4 5 760 760 3
5724AP 041.017 24 305 714.9 438 5 735 845 3
5724APR 041-118 24 305 7149 43.9 5 735 735 3
5814AP 041018 14 61 806.4 74.4 15 830 940 3
5814APR 041-117 14 61 806.4 74.4 15 830 830 3
S8RAP 044-019 22 38 8114 51.4 5 840 950 3
SE22AFPR C41-118 22 38 811.4 51.4 5 840 840 3
5828AP 041-020 28 305 836.9 439 5 860 970 3
5828APR 041-119 28 305 836.9 43.8 5 8580 860 3
S9Q3AP o410 3 437 887.4 450.4 15 915 1025 3
SH3APR 041120 3 437 837 4 450.4 15 915 915 3
SO03APED O41-121 3 437 8994 452.4 30 915 915 3
SQ0BAPRED| 041122 3 437 899.4 462.4 30 915 815 3
S908AP 041-058 8 122 867.4 135.4 15 918 1026 3
S908APR C41-124 8 122 867 .4 135.4 i5 815 815 3
5310AP 041-059 i 91.5 8369 104.9 15 315 1025 3
5910APR 041-125 10 81.5 836.9 104.9 15 915 915 3
S915AP 041070 i5 61 867.4 74.4 15 915 1025 3
5915APR 041126 i5 61 867.4 74.4 15 915 915 3
5924AP 041-071 24 a8 887.4 51.4 5 915 1025 3
5924APR 041-127 24 38 887.4 51.4 5 915 915 3
5830AP 041-023 3 305 897.8 43.9 5 915 1025 3
S930APR 041-128 X 305 857.9 438 5 915 915 3
51007AP 041072 7 152 825.4 165.4 15 940 1050 3
S1007APR 041-128 7 152 8254 165.4 15 840 840 3
S51016AP 041-073 16 &1 928.4 74.4 15 950 1060 3
51016APR 041-130 16 81 9284 74.4 15 950 950 3
51018AP 041024 18 57 982.4 704 5 1000 1110 3
51018APR 041-131 18 §7 982.4 70.4 5 1000 1000 3
51028AF 041-025 28 38 1039.4 51.4 5 1070 1180 3
S1028AFPR 041-133 28 38 1039.4 51.4 5 1070 1070 3
S1032AP 041.075 32 30.5 9589 439 5 980 1090 3
51032APR D41-134 32 305 958.9 439 5 950 980 3
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SMARTSCAN 5000 SERIES LIGHT CURTAINS

Model Order No of Beam Detection Betection Maximum | Receiver | Transmitter | Cat
Code Beams) Pltchmm | Zone mm Capabitity Rangem | Extrusion Extrusion ! Rate
mm mm men
51204AP 041026 4 396.5 12029 409.9 15 1220 1330 3
51204APR 041-135 4 396.5 12029 409.9 15 1220 1220 3
S1210AP 041027 10 133 12104 146.4 15 1220 1330
S1210APR 041-138 10 133 1210.4 146.4 15 1220 1220 3
51216AP 041077 16 76 1153.4 89.4 15 1220 1330 3
51218APR 041-137 16 76 11534 89.4 13 1220 1220 3
S1220AP 041-028 20 61 11724 74.4 5 1220 1330 3
51220APR 041-138 20 &1 1172.4 74.4 5 1220 1220 3
51232AP 041-028 32 38 1191.4 51.4 5 1220 1330 2
51232APR 041-139 32 33 1191.4 514 5 1220 1220 3
Table 2
Model Order No of Beam Detection Detection Maximum Extrusion
Code Beams Pitch mm Zone mm Capability mm Rangem Length mm
S502APT 041-448 2 428 501.4 501.4 22 540
SS0ZAPTIR 041-458 2 438 501.4 501.4 22 540
S502APT2 041-488 2 458 501.4 501.4 22 540
SS02APT2R 041478 2 485 501.4 501.4 2.2 540
5502AP1A C41-449 2 488 501.4 501.4 22 540
5502APLIR (041-459 2 488 501.4 501.4 22 54G
S8024PL2 0414563 2 488 501.4 501.4 2.2 540
SS02APL2R 041-479 2 488 501.4 501.4 2.2 540
S03APTH 041-440 3 427 867.4 440 .4 2.2 915
S903APTIR 041-450 3 427 867.4 440.4 2.2 915
S903APT2 041480 3 427 887.4 4404 2.2 915
59C3APT2R 041-470 3 427 867.4 440.4 22 915
S5803APL1 041-441 3 427 867.4 440.4 22 915
S003APLIR 041-451 3 427 867.4 440.4 2.2 915
S803APL2 041.-461 3 427 B67.4 440.4 22 915
SQ03APL2R 041471 3 427 867.4 440.4 2.2 915
S914APTIR 041-454 14 §1 806.4 74.4 2.2 915
SS14APTZR 041464 14 61 B06.4 74.4 22 815
5914APLIR 041-455 14 61 806.4 74.4 2.2 815
5914APL2R 041-465 14 61 806.4 744 2.2 a15
51204APTH 041-442 4 3965 1202.8 409.9 22 1220
51204APTIR 041-452 4 396.5 1202.8 409.9 22 1220
S1204APT2 041-452 4 386.5 12029 409.9 2.2 1220
S1204APT2R 041-472 4 396.5 1202.9 409.9 22 1220
51204APL1 041-443 4 396.5 12029 409.9 22 1220
51204APL IR 041-453 4 396.5 1202.9 4089 2.2 1220
S1204APL2 041463 4 3665 1202.9 4099 22 1220
51204APL2R 041-473 4 3965 1202.8 409.9 22 1220
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SMARTSCAN 5600 SERIES LIGHT CURTAINS

REMOTE CONTROL UNITS

The remote control units in Table 3 are only for use with 5000 Series light curtains NOT having AP in the
model number.  One of these units must be used with “R™ type light curtains (types having “R” in the model
number). A cable “C" must be used, in addition to a cable “A” and a cable “B”.

Table 3
Model No. Order Code Features
3RO 041-200 Start/Run/Restart
Keyswitch only
5RB 041-208 Start/Run/Restart
Keyswitch
+ beam test button

The remote control units in Table 4 arc only suitable for use with 5000 Series light curtains having AP in the
modei number.

Table 4
Model No. Order Code Features
SRAPO 041-202 Activate/Run Keyswitch
3RAPG 041-203 Activate/Run/Guard
Override Kevswitch

Note:- Some models when supplied with a remote control unit require 1wo cables ‘C’ - refer to chart at the rear
of this section.

CABLES
Cable A - Transmitter head to receiver head required for all sysiems. Table §
Model No. Crder Code Range {(m) Range (m) Length
Std Models ED Models (metres)

5A00500802 031-004 0.5-038 1.5-25 2
SA00500803 031-006 0.5-08 1.5-2.5 3
5A00500804 031-008 0.5-0.8 1.5-2.5 4
SA00500803 031-010 05-0.8 1.5-25 3
SA00500820 031-040 0.5-08 1.5-2.5 20
3A00801502 031031 08-1.5 25-45 2
5A00801503 031-033 08-15 25-45 3
SAD0801504 031-055 08-15 2.5-45 4
5A00801505 031-057 08-15 2.5-45 3
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SMARTSCAN 5000 SERIES LIGHT CURTAINS

Model No. Order Code Range (m) Range (i) Length
Std Models ED Models {metres)

SA00801506 031-059 08-15 25-45 6
5A01502502 (331-100 1.5-25 45-75 2
5A01502503 031-102 1.5-2.5 45-75 3
SA01502304 031-104 1.5-2.5 45-7.5 4
SA01502503 031-106 1.5-2.5 45-75 5
5A01502506 031-108 15-2.5 45-75 6
SA01502507 031-110 1.5-25 45-73 7
5A02504502 031-152 25-45 7.5-115 2
5A02504504 031-153 25-45 7.5-11.5 4
5A02504505 031-155 25-45 7.5-115 5
SA02504506 031-137 25-45 75-11.5 6
3A02504507 031-158 2.5-45 7.5-115 7
5A02504508 031-159 25-43 7.5-11.5 3
5A02504500 031-160 25-.45 75-11.5 9
SA02504510 031-161 25-45 7.5-11.5 10
5A02304312 031-163 25-45 75-115 12
SA02504520 031-171 25-45 7.5-1135 20
SA02304521 031-172 25-45 7.5-11.5 21
SAD4507506 031-204 45-75 11.5-15.0 6
SA04507507 031-206 1.5-7.5 [1.5-150 7
SA04507508 031-208 45.75 11.5-15.0 8
SA04507509 031-209 45-73 11.5-15.0 9
SA045073510 031-210 45-75 11.5-15.0 10
SA04507512 031-211 15-75 11.5-15,0 12
SA04307515 031-217 45-75 11.5-150 15
5A07511509 031-257 7.5-11.5 15.0-22.0 9
SAQ7511510 031-253 7.5-11.5 i50-220 10
SA07311512 031-239 7.5-11.5 150-22.0 12
5A07511514 031-260 75-11.3 150220 14
SAQ7511516 031-261 7.5-115 15.0-220 16
SATI515006 031-291 11.5-13 22.0-300 6
SALI515014 031-302 11.5-15 220-300 14
5A11513016 031-303 11.5-13 22.0-30.0 16
SAII515018 031-304 11.5- 15 22.0-300 18
SA11515020 031-303 115-15 22.0-30.0 290
SA11515023 031-306 11.5-13 220-300 25

‘A’ cables shown in Table 5 are used 10 set the range of most 5000 Series models and should be chosen botk to
give the required working range and to have the required physical length. The exceptions are T and L models
which have an internally preset working range of 1.0 - 2.2 metres, which is not affected by the ‘A’ cable, thus,
any ‘A’ cable with the required physical length may be used.

Note 11 Non standard ranges and cable lengths within the maximum and minimum values are available to
special order,
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SMARTSCAN 5000 SERIES LIGHT CURTAINS

Cable B - User cable shown in Table 6 are required for all systems (connects to transmitter unit for integral
control models or to remote control unit for models having “R™ in the model number).

Table 6
Model No. Order Code Length (m)
5801-TB 041 -303 1
5801 031 -3350 1
5802 031-352 2
3B03 031-354 3
3B04 031356 4
5BOS 031 - 368 5
3B06 031 -360 6
5BO7 031-362 7
SBO8 031 - 363 8
5B09 031 - 364 9
SB1O 031 -363 i0
5Bi1 031 - 366 i1
3Bi2 031 - 367 12
3Bi3 031 - 368 13
5B14 031- 369 14
5B16 031-370 16
5B18 031-371 i8
3B20 031-372 20
5B235 031 -373 25
5B30 031 -374 30
3B33 031 -375 35
5B40 031-376 40
5B30 031-377 50

Note: Models having TB suffix are fitted with a terminal box.

Cable C - shown in Table 7 - Remote control unit to transmitter head only required for “R” type light
curtaing, having “R” in the model number and therefore used in combination with a remote control unit.

Table 7
Model No. Order Code Length (m)
5C01 031 - 401 1
5C02 03] - 403 2
5C03 031 - 403 3
5C04 031 - 407 4
5C035 031 - 409 5
SC06 031-411 6
5C07 031-413 7
5C08 (3] - 414 8
5C09 031-415 9
5CI0 031-416 10
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SMARTSCAN_5000 SERIES LIGHT CURTAINS

Cable X - shown in Table 8 - Universal extension cable, used to extend standard A or C cables,

Tabie 8
Model No. Qrder Code Length (m)
5X03 03] - 500 3
5X04 031 - 507 4
5X05 031 -3501 5
5X09 031 - 506 9
5X10 031 - 502 10
5X15 031 - 503 15
SX20 031 - 504 20
5X30 031 - 505 30
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SMARTSCAN 5000 SERIES LIGHT CURTAINS

5. MODEL IDENTIFICATION

All 5000 Serics housings are labelied adjacent o the connector ead cap, as illustrated in Figurs 4,
Examples of typical labels are given in Figure 3.

Figure 4

/ | ~—

SMERTSCAN SMARTSCAN
£22a 5588
_/
L~ A
] RRTINGS
RETINGS
/"
L1
TRENSHITTER RECEIVER

g

2
8 g
§ @
E g
¢ g
o o
£ 4
]
® CONNECTOR

Transmiller Receiver
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SMARTSCAN 5000 SERTES LIGHT CURTAINS

Examples of typical labeis are given below:

SMARTSCAN [ SMARTSCAN
5000 5000

MODEL No 5116 MODEL No 5315
SN. 9939 007 S.N. 9994 002
BUILT 1998 BUILT 1993

DET ZONE WiIDTH 392.4mm DET ZONE WIDTH 392, 4mm
DETECT CARPABILITY 22.4mm DETECT CAPABILITY 3Z.4mm
MAX RANGE 15m MAX RANGE 15m
RESPONSE TiIME 20ms RESPONSE TIME 20ms
RATED VOLTAGE 24V RATED VOLTAGE 24V =
RATED CURRENT 0.54 7 RATED CURRENT 054 =

IP RATING 54 . P RATING 54
TESTPIECE PT No 5TP32.4 TEST PIECEPT No 5TPJ2.4

SMARTSCAN Lta

PrWELL RD
CORSY
HORTHANTS

an $¥J UK
43{0;153% 451313

{ »d3:091535 252054

WARNING WARNING

FREAD AND UNDERSTAND INSTRLLT.CNY
SESADD INETALL £TIM,

TRANSMITTER RECEIVER
A B A

Mote that either transmiter or receiver is written on the label for identification,

The serial numbers of all the components originally shipped together as a system for a particular
installation have the {irst five digits in common.

Where spares arc supplicd, the serial numbers will not align with those of the original parts, but
the model number and other details must be the same in every respect to maintain the original
system performance. Any deviation from this requirsient must be confirmed in wriling by
Smartscan Limited.
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SMARTSCAN 5000 SERIES LIGHT CURTAINS

6. SPECIFICATION Table 9
Number of beams 2-32
Beam spacing {mm) 19, 25.4,30.5 and multiples
Range (metres). .
T and L Models 1.0 - 2.2 metres
2-16 beam models excluding T,L and ED types § 0.5 - 15 metres
18-32 beam models 0.5 - 5.0 metres
ED suffix models 1.5 - 30 metres
Detection capability See Table )
Detection zone width See Table 1/ See Note 1
Response time {maximum) 20 mS
Automatic check interval (maximum) 20 mS
Light tvpe and wavelength infra-red 940 nm
Ambient light max 20,000 lux (failsafe)
Temperature Operating 0 - +40°C
Storage =20 - +500C
Humidity 0 -95% (non condensing)
Enclosure rating IP34
Colour Yellow/RAL1OG6 gloss
Material and finish Aluminium, chromate treated and
polvester powder coated.
Weight - transmitter unit 2 kg typical
{sce individual data sheets)
Receiver unit 2 kg typical
{see¢ individual data sheets)
Fault resistance category to prEN9354-1;
5000 Category 4
Other models Category 3
Conlormity: EHSR's Machinery Directive
Conventional straight models with standard BS6491:1 & 2: 1987
interface cnly
Noise lgss than 70 dBA in operation
EMC EN 55022 Class B
IEC 801 -3 1Level2

* Note 1 - Detection zone width specified by Smartscan Lid, is less than that calculated by the
industry standard method. Refer to Section 7 for details.
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SMARTSCAN 5000 SERIES LIGHT CURTAINS

Primary Cutput 2 independent voltage free, N.O. safety contacts. (OSSD Sec
Section 9 for detail)

Secondary Cutput 1 x voltage free N.Q. safety contact. (SSD See Section 9
for detail)

Status Cutput I x voltage free N.Q. contact (not to be used for safety critical

circuits - AP models only. See section 9 for detail).

Power Supply 24V DC +- 5%,
Maximum ripple 1%,

Power Consumption {max) 500 mA

Controls and Indicators

All AP light curtains with ‘R’ in the model number have a condition lamp, status indicators
and kev/push button contrels Jocated in a remote control unit.

All non-remote AP light curtains have condition lamp(s) and status indicators situated in the
transmitter column of the tight curtain. There are two blue condition lamps, one on either side of
the horizontal *T" section. In Type ‘L’ light curtains both blue condition lamps are mounted on
the horizontal part of the transmitter head. Straight AP models have a condition lamp mounted
on the window of the transmitter unit.

All non-remote standard 5000 light curtains do not have a condition lamp but do have status
indicators situated in the Transmitter column of the light curtain.

Qutput Switching Devices

Secondary switching device {SSD):
Type - PCB relay with captive contacts. Contacts available = 1 x normally open (N/O)

Qutput signal switching devices (OSSD 13
Type - PCB relay with captive contacts.  Contacts available = § x normally open (N/Q).

Qutput signal switching devices (OSSD 2):
Type - PCB relay with captive contacts. Contacts available = 1 x normally open (N/O).

Contact ratings (DC);

Max switching voliage .. 110V DC
Max switching current .. 1A

Max switched load (resistive) 50W
Max switched load (inductive) 20W
Max switching rate 10H=
Min switching vollage ... 12V

Min switching curreat ... 10mA
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SMARTSCAN 5000 SERIES LIGHT CURTAINS

Contact rating (AC):

Max switching voltage ... 110V AC
Max switching current ... 1A

Max switched load (resistive) S50W
Max switched load (inductive) 20W
Max switching rate 10Hz
Min switching voltage .. 12V

Min switching current ., 10mA

Status Relay (AP Models cnly)

Type - PCBrelay

Contact Rating DC
Max Switching Voltage .. 30
Max Switching Current ... SA
Max Swilching Load (Resisting) ... 15W
Max Switching Load (Inductive) ... 5W
Max Switching Rate 10Hz
Min Switching Voltage .. 12V
Min Switching Current ... 10pA
INPUTS

There are two different versions of the user interface. Full details of the functions of each type
are given in Section 9.

Inputs are ‘active low’ and should be driven by voltage (ree contacts between the input and the

‘1.-" connection or ‘open collector’ type PLC outputs using the same voltage reference. The
specification for the external switch is given below.

Off state leakage current max 10pA (leakage across contacts)
Off state voltage max L+ (vollage across contacts)
On state current max 10mA (current through contacts)
On state voltage max v (voltage drop through

contacts and wiring)
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SMARTSCAN 5000 SERTES LIGHT CURTAINS

7. MODEL SELECTION GUIDE

1. APPLICATION TYPE

Smartscan 3000 Series light curtains are used in three main fypes of application;

A) Point of Operation Guarding - Part of the body is within the detection
zone when a person is able to reach or access the hazard, A typical
example is guarding a manually loaded press or guitlotine,

Fio, 6 - ¢ Light Curtain for Press’

WINCO?YST QEIUL 96

Point of operation guarding usually requires detection of body parts (e.g.
arm, hand) rather than whole body detection. Generally a model having
narrow beam spacing and hence small minimum object detection capability
will be required.

Date; 14 November 1996 File: 017J034.DOC Section 7.1
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SMARTSCAN 5000 SERIES LIGHT CURTAINS

B) Perimeter Guarding - The light curtain creates an invisible fenee around a
zone containing the hazard. A person must pass through the detection
zomie 10 reach the hazard but may be within the danger zone without
interrupting any of the light beams.

Fig. 7 « ‘Perimeter Guard for Robot Cell’ (IHustrating the use of

THTOFS)

BI9EB23/2 BBILL3E

Perimeter guarding is very different from point of operation guarding.
Generally whole body detection is acceptable if the curtains can be
positioned at a sufficient distance from the hazard. An example of a
suitable model is the 5302ED.

I is essential that perimeler guards operate as trip devices, such that once
an object is detected, hazardous motion is stopped and remzing stopped
until restaried by a deliberate action, This requires a latch facility either
within the light curtain or within the machine contro! system, Al
Smartscan tight curtains contain the required lateh facility (restart
interlock). Remote control units have key switches which may be an ideal
way of providing the necessary restant control. Perimeter guards frequently
employ mirrors to provide two or three sided protection and may use ED
suffix models to achieve the required range (refer to Table 1).

Date: 14 November 1996 File; 017J034.D0OC Section 7.2




SMARTSCAN 5000 SERIES LIGHT CURTAINS

<) Self-muting Guards - where malerial routinely passes into or out of a
danger zone,

Fiz. § - ‘Pallet Exitine Daneer Zone'

<

BINE7I7 iAo

Self muting guards in T and L shapes are specifically designed for
guarding entry and exit points where material passes avtomatically into or
out of a danger zone. The most common application is palletised loads on
conveyors bul these light curtains will work with other loads and transport
systems if reliable actuation of the cross beams for muting can be achicved.

At exit poinfs L tvpe curtains are the preferred choice. With this style, the
crossbeams are on the danger zone side of the main light curtain and are
thus relatively tamperproof

A entry points or for twe way product flow, T tvpe cunains should be
selected. On these types the cross bears are parily outside the danger zone
and the possibility of deliberate defeat of the protection system exists. This
must be considered during the risk assessment.
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L

]
!
{
]




SMARTSCAN 5000 SERIES LIGHT CURTAINS

Because the range of self-muting guards is limited to 2.2m, by the cross beams, ED
suffix versions do not exist. Entry and exit point guarding is normally designed for
whole body detection but if space is very restricted a smaller object detection
capability may be required to prevent a person reaching through the curtain and
into the hazardous parts.

2 RISK LEVEL

The fault resistance level of the light curtain must be sufficient for the application.
All Smartscan models meet or exceed the requirements of Category 3 according to
PrEN954-1. When the highest levels of risk are invotved, Category 3 is not
sufficient and only models meeting Category 4 requirements should be employed .
Risk assessment is covered more fully in Section 10.

3 REMOTE CONTROL UNITS

Remeote centrof units provide a means of making status information and control
functions availabie in one convenient location. The choice between the user
providing his own control station or purchasing a remote control unit type light
curiain ultimately rests on whether specific status information is needed for
efficient, safe operation of the machinery. It is impossible to generalise, but
Smartscan Lid can provide assistance and describe the alternative models available
to suit a given application,

4, DETECTION CAPABILITY

Detection capability specifies the smallest size of object guaranteed 1o operate the
sensing unit under all conditions. Generally a protection scheme will be designed
based on the detection of either a specific body part or the whoie body.

National and International Standards give specific detection capability requirements
for the body parts of adults and the values, whilst similar, differ in detail.
Installations will usually be designed in accordance with a particular standard or
code of practice, which will give the required information.

When children are at risk very different values are required. Do not proceed with
such designs without specialist knowledge and advice as little autheritative guidance
has been published on this subject.

5. DIMENSIONS OF THE DETECTION ZONE

A light curtain provides a rectangular detection zone, one side being the width or
height of the zone and the other being the range. Mirrors can be used to make two
or three planes, to partly surround a danger zone. When selecting an appropriate
model, the width of the detection zone is the first consideration. Free access for
observation, nermal operation, tool changing, clearing obstructions and
maintenance should be provided as far as possible. Mechanical guarding is
normalily used where routine access is not required. It is essential
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SMARTSCAN 5000 SERIES LIGHT CURTAINS

that there is no possibility of reaching under, over or around the side of the light
curtain detection zone and into the hazardous area.

It 15 the combination of this requirement together with the access requirement which
sets the dimension for the minimum width of the detection zone.

6. DETECTION ZONE SPECIFICATION

The detection zone is a rectangle with dimensions of range x delection zone width
(DZW). Detection zone width is specified by Smantscan Ltd. as the distance
between the ouler edges of the outermost beams, These positions are marked on the
housings {sez Figures 9 and 10 below),

This simplifies installation design by placing beams nearer to the end of the unit.
Fixed or moving objects outside the lines will not actuate the curtain, objects equal
to or bigger than the detection capability will actuate the curtain in any position
inside the reclangle bounded by the lines.
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SMARTSCAN 5000 SERIES LIGHT CURTAINS
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DZW1 - Smartscan specified detection zone widih
DZW?2 - Industry standard detection zone width
DZW2 = (N-D)xP+2x(d-D)

DZW = detection zone widih

N = number of beams

P = Pitch of lens grid

d = Detection capability

D = Eflective diameler of the beam

Note:  The difference between DZAVL and DZW2 increasss as P increases and as N
Cecreases.
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8.1

OPERATION

During normal running, operation of Smartscan light curtains are entirely automatic and no
operator intervention is required. Depending upon the exact model in use and its
interconnection with the machine control system, manual intervention may be required under
one or ail of the following conditions:

1. Start up - fellowing power up of the machine,
2. Restart - following obstruction of the light curtain
3. Machine blockage - applicable to curtains used across conveyor systemns or where

malerial automatically passes through the curtain,

Manual intervention is always required for:

1. Recovery from lockout during normal running.
2. Functional testing
3. Maintenance {including fault finding).

Functicnal testing and maintenance are covered in Section 12, Other operating information
is given below. The instructions for use of the machine on which the light curtain is
installed shouid include all relevent operating instructions for Smartscan equipment.

Principle of operation

The Smartscan sensing unit consists of a transmitter and a receiver column which face each
other across an area 1 be safeguarded. The transiitter contains a row of infra-red, light
emitting diodes which sequentially transmit parallel beams of energy to corresponding
receiving diodes in the receiver column. When the control/moniforing unit detects an
obstruction in the optical path of one, or more of the beams which form the sensing field, the
output signal switching devices (OSSD's) will turn-OFF immediately.

Smartscan systems which employ more than 16 infra-red transmitting diodes in the light-
curtain use electronic repeaters to increase the ‘beam count’ to a maximum of 32 beams,

Note: Smartscan 5000 systems employing 2 - 32 infra-red beams have been tested by the
Advanced Manufacturing Technology Rescarch Institute (AMTRI) to British Standard
BS6491.

Smartscan fight curtains can be supplied with variable beam spacing to suit specific
applications. Standard beam spacing are 19.0mm, 25.4mm and 30.5mm, or multiples
thereof.
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SMARTSCAN 5000 SERIES LIGHT CURTAINS

8.2 Operating Sequences

821

Figure 11 -Non AP Models only:

DIAGNOSTIC AND
STRTUS INDICATORS

SMARTSCAN SEQUENCE
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RESTFRT
INTERLOCK
Q geon
O sLan 1o RESTART FAIL
BA AQ Gl C2
O Ge
T 1
O 8EAN BRERK MUTE N HLLETAL PMUTE
BN P2 Br AQ G G2 wF BR AL 07 G2 RH
O e I J
8L BREAK BEAH BRERK
O sren BA AD G 02 RF
HONLTER FAIL | L
BN AQ
O 6oa |
PASS ]
O Edgs ‘ ‘
BLRH CLEAR FMUTE CFF
BA RZ GI $2 RF at fo
[ ] BEAN CLECAR
[ ] 81 RO I
[ ]
.
——J PTE CfFF
8R AO GI G2
LED DIAGNOSTIC STATUS INDICATORS
INDICATORS (AT AMBER FLASH = SELF-TEST PASSED
¢RO) RMBER ON = S50 ON STATE
“3?’ ALL LIGHTS DIt ON (G1) GREEN ON = 0SSGI ON-STATE
CONNECTOR (B1) BERM 1 BRIGHT ON (G2) GREEN ON = 0$502 ON-STATE
(BN LNTERRUPTED BEAH (RH) RED DIM ON = MUTE1 OR HUTE2 - ON
CRFY RED BRIGHT ON = HUTE] AND MUTEZ - ON
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The contrel/monitoring function

The Smartscan control/monitoring function is designed to meet the levels of safety specified
in B56491. A number of input/outpat functions are provided with the flexibility to suit
most applications.

At power up the control/menitoring function automatically tests the sensing function for
correct operation. The test takes approximately five seconds. Following verification for
correct operation of the sensing function the amber status indicator LED, mounted behind the
exit window on the transmitter column will blink, The system now awaits a ‘start test’.

The start test is performed by the operator, by interrupting at least one of the beams in the
light curtain with his hand or an opaque object (test piece) for approximately two seconds, A
remote test buttorvkey may also be supplied to provide this operation should the light curtain
be mounted in an inaccessible position where the operator is unable to reach into the light
curtain to perform the test. Providing the control/monitoring function verifies the start test
as acceptable, then, upen removal of the test piece from the light curtain, the amber LED
status indicator will stop blinking to a steady ‘on’ condition.

All 5000AF models, the start test is performed automaticalty: thus eliminating the need for
an operator to perform the manual test,

The *steady’ condition of the amber LED status indicator denotes the secondary switching
device (SSD) is in the ON-state,

The 88D output swilching contacts are often used 10 remove control power from a machine
{lock-out} if a fault within the safety system is detected.

LOCK-OUT - a condition which prevents normal operation of the electro-sensitive protective
equipment (ESPE). It is automatically attained when the output signal switching devices
(OSSD’s) final switching devices (FSD's) and secondary switching devices (SSD’s} are
signalled {0 go to the OFF-state. Lockout is the reaction required by the ESPE in response to
a fault being detected by the safety monitoring means (SMM).
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8.2.2  Figure 12 - AP Modcls

DIAGNOSTIC AaND SE@UENCE
STATUS INDICATCORS
LED QINGHCSTIC [NJIZATORS
AT TRANSNITTLRS (RLD»
R OF
O i POLER CFF e LocxouT
I )
O srae 2 POER N RESTART
IRTER O0K
O B
O s
O gfan g J
REST
O R lmtm'jg::x
RESTRART FAlL
8R NG Ui 62
O i g
f & .|
O : : BLRH BRERAK FULL MUTE CN PARTIAL MUTE oM
BN RO BA AQ Gl G2 RF BA PO Gl G2 AK
O giam 10 I I
BEAD BRERK
B Al
@) r BA gﬂc?RE:»KRr
i L
” ‘M ’\
o e MUTE CFFCRUTEY
BEAN CLEFR TIFTOUT SR )
O _ s BA AQ Gi 02 RF Bl PO
O FLAe MTE OFF
2n A Gl G2
O YEve g !—
R ;
: CONDITION INDICRTOR
. CONDITION STATUS <8 SECOND CYCLE)
Z OFF OK T OoN AUTONMUTE
O B 1 rFuAsH Lockout JUITT 2 FLASH 08STRUCED
LED DIRGNOSTIC STARATUS INDICRTORS
INDICATORS ¢AFY RHBER FLASH = SELF-TEST PASSED
<RD> AMBER OM = £SD ON STATE
EST; g‘é;n‘«fcg;fsg;%g“ ¢G1) GREEN ON = 0SSD| ON-STATE
CONNECTOR (G2) GREEN ON = 05502 ON-STATE
(B> INTERRUPTED BEAN (RM) RED DIM ON = HUTE1 OR MUTE2 - ON
(RFY RED BRIGHT ON = MUTEI RND MUTE? - ON
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8.3 Diagnostic Indicators

For diagnostic purposes visible red LED indicators adjacent to each infra-red transmitling
diode are provided, together with four LED status indicators mounted inside the exit window
in the transmitter column,

When the light curtain is ‘active’ (unobstructed) the red LED diagnostic indicators, in the
transmitter cofumn, are all *ON’ and at low brightness. When the optical path of one of the
beams in the light curtain is obstructed its corresponding LED indicator glows at full
brightness indicating which particular beam has been obstructed.

8.4 Status Indicators

lumination 10 a steady ‘ON’ condition of the amber LED status indicator confirms the
secondary switching device (SSD) is in the ON-state.

Iumination of No. 1 green LED status indicator confirms that output signal switching
device OSSD 1 is in the ON-state.

Illumination of No, 2 green LED status indicator confinms that output signal switching
device OSSD 2 is in the ON-state,

IHlumination of the red LED status indicator confirms the light-curtain is in a muted
condition.

8.5 Condition Indicator -~ AP Models onlv

This comprises one {or two) blue tamps (see data sheet for mounting position(s)) which
provide a multi-function condition indicator.

The lamp operates with a patiern over a four second cycle, comprising eight periods of 0.5
seconds, represented by the boxes. A “t' indicates lamp on and an ‘O’ indicates lamp off.

Pattern:

0 [o Jo Jo Jo Jo fo o |

Appearance: Lamp Off
Status: Light curtain active, outputs energised.

Pattern:

O T ]

Appearance; Steady on
Status: Self muting active (APT, APL models only).
All external muting inputs active (AP models without self muting.)

Pattern:

i1 Jo Jo Jo Jo o Jo Jo |

Appearance:  Flash, tong off, flash, tong off] etc.
Status: Lock out - the system has either just been powered up or has entered the
lockout state because of a fault.
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Pattern:

il loJr o Jo Jo o Jo ]

Appearance: Flash, flash, long off, flash, flash, long off, etc.
Status: Outputs OFF - the light curtain is obstructed (or is awailing reset
following an obstruction - latched mode only).

Pattern:

Lo [r J1rTr o Jo Jo Jo ]

Appearance: Equal on/off blinking
Status: Guard Override - the curtain is temporarily mated in guard override
condition, 23s max.

Note:  The condition indicator lamp(s) is current monitored. Failure of the filament{s) will
prevent muting.

Lamp test - to check operation of the lamp, set the keyswitch to the “activate’ position for 4
seconds (activate input to L - Volts,) The Jamp shouid illuminate for two seconds and then
go out.

Lamp replacement - see Section 12

8.6 Activate Kevswitch - AP Models With Remote Control Unit Only

Twa tvpes of kevswitch operation are available:

Activate - Run- Activate - Remote unit SRAPO
Activate - Run-Guard Override - Remote unit SRAPG

The activate function is the same in both cases. Turn the key momentarily to the ‘activate’
position and atlow it to return to ‘run’ position. This momentarily connects the activate
input to L - and takes the light curtain through its start-up sequence automatically. This
function is required at initial power on and also 1o recover from a lockout situation which
arises during normal operation. If lockouts occur regularly there is 3 system problem and
maintenance is required.

8.7 Guard Override Kevswitch - AP Models Only

As noted above Model SRAPG incorporates a keyswitch having a guard override position.

Guard Override - This function is provided on the AP system to temporarily suspend the
protective function of the light-curtain, foliowing a trip condition during the period when the
light curtain is obstructed. eg. when a pallet is obstructing the light-curtain following a lock-
out condition.
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To initiate OSSD1 and OSSD2 switching contacts 1o an ‘on’ condition following a lock out it
is necessary to remove the obstruction from the light curtain ficld of detection.

To remove the loaded pailet, connect Guard Override 1 and 2 to L-Voits via suitable
switching circuitry. This action automatically closes the OSSD! and OSSD2 relays, thereby
enabling the machine to be restarted for 25 seconds.

If it takes longer than 25 seconds to remove the load from the light curtain detection field
the light curtain times guard override must be reset to enable another 25 seconds period.

To reset the guard override, momentarily open the connections between Guard Override 1
and 2 and L-Volis, and then remake the connections. Guard override of the light curtains is
now active for a further 23 secends.

Use Guard Override only when;

(a) The reason for the blockage has been established.
(b) The light curtain is in view
(c) Ne danger to any other person can be caused.

8.8 Start Kevswitch - Non AP Models With Remote Control Unit Only

Start-run-restart on control unit types 3RO and 5RB.
The start function is only used 1o recover from a lock-out. It has the same effect as a power

off-on sequence. I the start function is used regularly during guard operation a fault exists
in the system and maintenance is required.

8.9 Restart kevswitch - Non AP Models With Remote Control Unit Only

The keyswitch on remotc control units SRO and 5RB also has a restart position, This is only
required when the light curtain is sct for latched mode operation. It is used to restart normal
operation following obstruction and clearance of the light cuntain. The restart function is
obtained by momeniarily turning the key to the restart position and then releasing it. It
should only be used when:

(a) The reason for the actuation of the curtain has been established,
®) The danger zone is in full view and no person is within it.

8.10 Beam Test Push-button - Non AP Models only

‘The beam test push button on remote control unit SRB provides an alternative way of
achicving the start/test function. Instead of physically obstructing the curtain, the button is
depressed for approximately two seconds.  Additionally this button may be used for a limited
functional test of the light curtain and machine control system as its operation is equivalent
1o obstructing the light curtain.
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Date:

INTERFACES

There are two types of user interface available,

l.

Standard interface. This interface is provided for models without ‘AP’ in the model
number.

AP Interface. This configuration is provided on models containing ‘AP’ within the
model number,

It is essential that the correct interface specification is understood and used. If in doubt, check
the model number of the light curtain to see which applies.

The inierface is divided into five functional areas:

1.

2.

5.

Inputs.

Cutputs.

Power Supply and Earth,
SMM.

Status.

Only the inputs differ significantly between models so these are dealt with first. All inputs are
‘active low’', i.¢. a connection to L - is required to activate the function, For details of the
required external switch ¢haracteristics sce section 6.

Standard Interface - Inputs

1.

Start - Start interlock - wire colour BLUE.

This input must be high {open circuit) for the light curtain OSSDs to go 1o the on-state.
It is used to reset the light curtain from a lock out condition, A lock out condition can
arise from any of the following causes:

- start {est failed.
- light curtain fault,

- external equipment fault (if SMM connected).
- severe EMI,

Momentary connection of the ‘start’ terminal 1o L - restores the light curtain to a just
powered up’ condition,

Restart - Restart inieriock - wire colour RED / BLUE,

The restart terminal performs two functions:

14 November 1996 File: 017J034.DOC Section 9.1
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Date:

- Automatic restart mode selection. For this mode, it is permanently connected
to L- (Do not use this mode in BS6491 compliant installations).

- Restart after interruption of the curtain in latch mode. Momentary connection
1o L- will restore the ON condition of the OSSD foilowing obstruction and
clearance of the light curtain. If a beam remains blocked, restart will not be
possible.

Beam Test - simulates curtain blocked - wire colour YELLOW/RED.
This input, when low, simulates a blocked condition. It is used for two purposes:
- As an alternative 10 manual start test (minimum two seconds low).

- In Category 2 type control systems where the control system tests the operation
of the safety circuits by simulating actuation of the sensing function.

Mute 1 and Mute 2 - external mute inputs wire colours YELLOW and WHITE.,

These two inputs need to be activated (low) and de-activated {open-circuit) together or 2
lockout condition will result when the curtain is interrupted. For safety, mute inputs
should come from two separate sources. This prevents a single fault causing a
permanently muted condition and thus faifure of the protective function. Muting is
discussed in Section 10,

AP Interface - Inputs

1.

Activate - general reset - wire colour BLUE. Activate provides several functions,
relating to reset and test,

- stast up.

- recovery from a lock condition.

- restart after interruption and subsequent clearance of the light curtain.

- lamp test.

It is most unusual to design systems with activate tied fow permanently, but this mode
may be useful for presence sensing, particularly with horizontal curtains, in low/medium
risk applications, perhaps to replace a safety mat. It must not be tied low permanently in
applications where muting is employed.

Mute 1, Mute 2 - external mute inputs - wire colours YELLOW and WHITE.

These inputs are used for external muting of the curtain. The input signals should come

from separate sources, so that a single fault cannot cause a failure of the protective
function.
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3. Mute enable - enables self muting and external muting - wire colours RED/BLUE,

This signal must be low for muting to occur. It may be used as a third mute input on
externally muted AP types. When self muting light curtains (APT, APL) are used on
conveyor systems it is usually actuated by ‘conveyor run’. This technique makes
deliberate bypass of light curtain more difficult when the machine is stopped.

4, Guard Override 1 - wire ¢olour YELLOW / RED.
Guard Override 2 - wire colowr WHITE / RED.

These inputs are used to provide a temporary mute condition of up ta 25 seconds. They
are normally used only on conveyor systems. The two inputs may come from a common
source as a fault will not result in failure of the protective function, because the internal
timers will re-enable the light curtain. Both guard override terminals must be low to
achieve the temparary muting,

Quiputs - All Types

1. OSSD 1 - Safety output - wire colours ORANGE and PINK.
2, OSSD 2 - Safety output - wire colours TURQUOISE and GREY.

These two safety outputs respond 1o interruption of the light curtain (unless muted). The
on-state is curtain clear and the off-state curtain blocked. They are voltage free contacts
from two independent safety relays, and must be wired to produce a machine stop
condition when either is in the off-state. Refer to Section 10 for details.

3. SSD - Lockout output - wire colours BROWN and VIOLET.
This output is a safety back-up. It is a pair of voltage free contacts from a safcty relay,
which are in the ON state during normal operation and in the OFF state at power-up and

under lock out conditiens. They should be wired to prevent machine operation uniess in
the ON state.

Power and Earth - All Types

L+ - Volis - Positive supply + 24VDC - wire colour RED
L- - Volts - Negative supply 0VDC - wire colour BLACK

Shield - Protective earth - screen braid.
The 24VDC must be connected with the correct polarity and come from a supply, isolated from
the mains, with the negative pole earthed, corresponding to the specifications given in Section 6,

The earth connection must be bonded {0 the machine frame and the protective earth conductor
via low impedance connecticns,
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SMM - All Types

SMM out - wire colour GREEN / RED.
SMM in - wire colour GREEN

SMM stands for Safety Monitoring Means and is a means of detecting faults in equipment
external to the light curtain which is involved in achieving the machine stop condition. BS6491
compliant installations must use SMM and Category 3 or 4 control systems, requiring single fault
tolerant safety circuits with fault detection, use SMM as a way of achieving the fault detection
within this sub-sectior: of the control system at minimal cost.

SMM monitors the change of state of the final control contactors or valves in the machine and
causes a lockout condition when a fault is detected. When SMM is not required, link SMM out
to SMM in and do not connect these wires to any other circuit. SMM wiring examples are given
in Section 10.

Status Output - wire colours RED / BLACK and RED / BROWN

This output is provided on AP models only.

The status output is a pair of voltage free contacts, which are in the ON-state during muting and
the off-state under all other conditions. They must not be used as a safety output! Used for

signalling status to the machine contro! system, these contacts are particularly useful in designs
incorporating diagnostic features.

Notes:

1. Bi-colour wires above, the first colour is the main colour and the second colour is the
fracer.

2. Operational sequences are described in Section 12.

3. Inputs may be activated manually or automatically. Some models have keyswitches and

push buttons for manual functions.

Electrical Connections

All input and output connections from the Smartscan system are via a 25 way ‘D’ type connector
- user cable (B). The cable is terminated in ¢ither the user's equipment or Smartscan
marshalling unit/power supply.

If an optional control/function module is supplied there may be additional cornections related to
that function.

Note: If the Smartscan system is connected directly to a 24V DC source supplied by the user, it
must be emphasised that the supply should be regulated and suppressed to prevent transient

voltages and other forms of clectrical interference from affecting correct operation of the
Smartscan equipment,
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User Cable (B) for Non AP Light Curtaing Table 11
Colour ‘D’ Pin Function Signal 10
Red ] L+ Volts +24V DC +24VDC
Blue 2 Start Interlock Reset SSD (from Lock-out) Input
Green 3 SMM In Safety Monitcring Means Input
Yellow 4 Mute 1 Mute Input I Input
White 3 Mute 2 Mute Input 2 Input
Black 6 L-Voits QV DC (Ground/Earth) OV DC
Brown 7 SSD Switching Contact (Isolated) | Cutput
Violet & SSD Switching Contact (Isolated) Quiput
Orange 9 0OSSD 1 Switching Contact (Isolated) | Output
Pink 10 OSSD ¥ Switching Contact (Isolated) Output
Turq 11 0OSSh 2 Switching Contact (Isolated) OQutput
Grey 12 QSSD 2 Switching Contact (Isolated) Output
Red/Bu 13 Restart Interlock | Reset OSSDs Input
Gn/Rd 14 SMM out Safetv Monitoring Means Input
Ye/Rd i3 Start Test Mimic of Manual Stant Test Input
Shield 25 Ground/Eanh To casework Ground
User Cable (B) for AP Svstems Table 12
Colour ‘D’ Pin Function Signal | 7{0)
Red 1 L+ Volts +24 VDC +24V DC
Blue 2 Activate Start, Reset SSD, Lamp Test | Input
Green 3 SMMIn Safety Monitoring Means Input
Yellow 4 Mute | Mute Input 1 [nput
White 3 Mule 2 Mute Input 2 Input
Black 6 L-Volts OV DC (Ground/Earth) 0V DC
Brown 7 SED Switching Contact (Isolated) | Quiput
Violet g SSD Switching Contact (Isolated) Output
Qrange 9 (OSSD 1 Switching Contact (Isolated) Qutput
Pink 10 0SSD 1 Switching Contact (Isolated) Qutput
Turg 1] 0SSb 2 Switching Contact (Isolated) | Quiput
Grey 12 OSSD 2 Switching Contact (Isolated) | Output
Red/Bu 13 Mute Engble Mute Enable Input
Grv/Rd 14 SMM out Safety Monitoring Means Input
Ye/Rd 15 Guard Override | Override OSSDs Input
1
Wh/Rd 16 Guard Override | Override O8SDs Input
2
Rd/Bk 17 Status Relay 1 N.C. During Mute Output
Rd/Bn 18 Status Relay 2 N.C. During Mute Output
Shield 25 Ground/Earth
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10.

APPLICATION ENGINEERING

The design of protection schemes for machinery hazards should proceed in a systematic manner {o ensure
all relevant issues arc addressed and satisfactory solutions developed.

The methodology below represents current European best practice as understood by Smartscan Ltd. For
specific designs all relevant standards, codes of practice and legislation must be rigorously applied to
ensure a safe final systern. If any doubt exists, obtain specialist assistance from a competent person when
undertaking such design. When high risk situations are identified, specialist knowledge is always
required as the fault resistance of the system as a whole will have to be very high to ensure adequate
safety. Automatic checking and/or cross monitoring of many components outside of the light curtain will
be required. In such cases Smartscan Ltd. can supply additional equipment and/or arrange for speciatist
competent engineers to undertake the overall safety system design.

SAFETY WARNING

The design of safeguarding systems using light curtains requires knowledge and experience of
mechanical, electrical and safety engineering. Do not undertake such work without the appropriate skills.
EN292-] and EN292-2 outline the principles, techniques and methodology.

HOW TO USE THIS SECTION

Proceed through the steps indicated in the following flow chart {Figure 13). Each step is referenced by a
number (1 to 19). The text following the ¢chart is numbered 1 - 19 and outlines the recommended
procedure for that step.
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Figure 13

DESIGN PROCEDURE o 5 ﬂ

START FY NEW HAZAROS
& CROSS REF IDENTI E R
e ‘ PROC 1 PAGE 19.3
TDENTIFY THE HAZARDS REVISES RISK ASSESSHENT
RISK ASSESSMENT PROC 2 PRGE 10.3 -

SAFEGURRDING
OBJECTIVES

I 5

© IDENTIFY POSSIBLE .
- SATEGUARDING SOLUTIONg| PROC 3 PAGE 186

wn

3 IQENTIFY RESIDUAL RISKS
QVHngggigggTECTION PROC & PROC 18.5 DESIGN SAFEGURARDING
HETHODS FOR RESIDUAL
M RISKS

CHECK ENUVIRONMENTAL
, FRCTCRS, SPECIFICATION| PROC 5 PAGE 19.5
PLIMITS AND LIMITATIONS
: d/ STRRT RGAIN

N
DETERMINE POSITIONING R _
3F PROTECTIVE GEUIicE(sy| PROC B PAGE 12.11 Y
N DOCUMENT HAINTENANCE
REQUIREMENTS
DESIGN MECHANICAL _
\ DOCUMENT  INFORMAT ION
FOR USE
DESIGN CURTARIN/MACHINE

INTERFACE PROC 8 PAGE 18.1%

ARE RLL
SAFETY REGUIREMENTS
MET?

STRRT RGRIN

PROPOSED DESIGN FROC 8 PRGE 19.28

COTO PROC 10

7

ML 19 PROCEDURES RRE EXPRNDED
IN THE FOLLOWING SECTION 19.3-10.29

DESIGN COMPLETE

F

Date: 14 November 1996 File: €17J034.D0OC

CR3SS REF .

PRCC

PRCC

ITeEm

ITEH

13

i4

15

17

18

i3

PRGE

PRGE

PRGE

PRGE

PAGE

PRGE

PRGE

PARGE

PAGE

FRGE

19.

19.

18.

1.

18

19.

1g.

19.

1.

18.

Section 10,2

28

28

28

.28

29

239

29

239

28



SMARTSCAN 5000 SERIES LIGHT CURTAINS

Design Procedures (refer to Figure 13)

1. Hazard identification

Machine 'C' standards, EN414, EN292-1 and EN292.2 provide assistance in this area.

2. Risk Asscssment

The principles of risk assessment are given in prEN1050. One method of scoring risk factors is given
below.

This risk assessment uses a simple classification based on estimating the severity of injury that
might be caused, the frequency of exposure to the hazard and the possibility of the operator
avoiding the hazard when exposed to it.

Severity of Injury {SoD)

The risk factor associated with the severity of injury and damage to the health of the person is categorised
in the following way:
Table 13

Slight Injury - recoverable Low
Slight Injury (general) - irrecoverable
Permanent Injury - finger/toe Mediom
Permanent Injury - limb - upper
Permanent Injury - limb lower
Permanent Injury -torso
Permanent Disability High
Loss of Limb
Laoss of Life

ol Rl el Boall Nk ol el Edl ol

Frequency of Exposure (FoE)

The risk factor associated with the frequency of exposure of the person o the hazard is categorised in the
{ollowing way:

Table 14
1. Only if the operator tampers with and misuses the machine Low
2, A few times in the lifetime of the machine, or less
3. A few times in a period less than the lifetime of the machine or less
4 A few times per day. or less Medium
5. A few times per shifi, or less
8, A few times per ovele or less High
7. Continuously
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Design Procedures (refer to Figure 13)

Possibilitv of Avoidance (PoA)

The risk factor associated with the possibility of avoiding the hazard when exposed to it is categorised in
the following way:

Tabte 15
1. Easv Low
2, Possible in certain circumstances Medium
3. Difficult High

Mand AP models are NOT SUITABLE for use in application having HIGH + HIGH + HIGH risk factors
for Sol, FoE and PoA,

Figure 14 e = L
L Lt tw
o o o
Lo L Le.
RISK FRCTCRS CAN BE COMBINED TO
PRODUCE AN QUERALL RISK RATING BY
CONSULTING THE CHRRTS OPPOSITE Re |Re {Ruwi| Paoa L
Soi
THE SEVERITY OF INJURY IS FIRST Sor L. {|Re |Ru{Rwi ! Per I

USED TG CHOOSE WHICH CHARRT TQ USE
(LOW = TOP CHRRTY

FDE

THE FREQUENCY OF E£XPOSURE 1S USED TO ‘
CHOOSE THE COLUMN RLH RLﬂ R M POF% I_

PDR

THE POSSIBILITY OF RUDIDANCE FRCTOR ISSOI M F\)LN Rl"i 'RH PDH M

USED TO CHOOSE THE ROU
Ru |Rn [Rm| Pos H

RISK RATING KEY:

Ru [Rut |Rn | Poa H

R. RISK = LOW Ru |Rn |Rut | Pon L
Ru RISK = LOW-MEDIUM " L MH | I on
Ry RISK = MEDIUM

Rm RISK = MEDIUN HIGH Sor H |Ru | R | Rit| Poa M

R RISK = HIGH
R |Ru |Ru | Pos H
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Design Procedures (refer to Figure 13)

3. Identify possible safeguarding solutions

Light curtains may only be used for safeguarding hazards as given in Section 3.  Other hazards will
require alternative safeguarding measures, outside the scope of this manual. A combination of light
curtains and mechanical guarding will generaily be required for a cost effective design.

4. Evaluate the protection provided

Ensure that the combination of selected safeguards provides the required protection in principle.

5. Check environmental factors. specification limits and limitations

Consider the limitations and drawbacks of cach safeguarding element. Consider all relevant aspects
including environmental factors, intended use, damage, bypass, EMC, human factors. All foreseen use of
the machinery should be considered including possible product or process change, maintenance, cleaning,
tool changes and emergencies. Factors relevant to Smartscan 5000 Series light curtains are listed below,

5.1 Environmental Factors

Temperature and humidity - Smartscan products are intended for use within conventional indoor
workshop environments without steam, water spray or dripping water. Steam will interfere with
the light beams and make the use of light curtains inappropriate. Waterproof, transparent
housings to IP67 are avatiable for some products for use in wet or corrosive environments,
contact Smartscan Lid. for further information. Temperature and humidity at the electronics
enclosures must be within the values given in Section 6 (specifications) at all times.

smoke and dust clouds interfere with the light beams and make light curtains unsuitable.
Chemicals - Smartscan light curtains are not suitable for use in environments having corrosive

gases or vapours. The IPG7 housings referred 1o above may provide a solution. Contact
Smartscan Lid. for further information

SMARTSCAN 5000 & 5000AP LIGHT CURTAINS MUST NOT BE USED IN
POTENTIALLY EXPLOSIVE ATMOSPHERES

Severe vibration of the light curtain must be avoided, Special anti-vibration mounts may solve
particular problems but care is required to ensure that the transmitter and recciver units are
mounted sufficiently rigidly to maintain accurate alignment,

Smartscan light curtains meet industriat generic limits for EMC, both susceptibility and
emissions, so normal operation is assured in ordinary industrial environments. Abnormally high
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SMARTSCAN 5000 SERIES LIGHT CURTAINS

Design Procedures (refer (o Figure 13)

levels of EMI may be present near certain types of cquipment, eg welding or induction heating
equipment, radio transmitiers and transceivers, If operation in these siteations is envisaged,
special measures and compatibility testing will be required. An EMC expert will be able to datail
the steps involved.

w
(8

Optical Byvpass

To eliminate the passibility of optical bypass, the position of the light curtain, in relation to
reflective surfaces, or work-pieces must be taken into account. Al ternatively, any reflective parts
likely to affect correct operation of the light curtain may be 'dutled' or painted black, Typical
surfaces 10 be considered are parallel machine surfaces, shiny workpicees, all types of plastic
material, whateve: colour.

To prevent optical interference affecting correct operation of the safety system it is necessary (o
position the Hght curtain a suitable distance from the reflective surface, as shown in figure 15,
Calculate the separation distance {X) between light curtain and reflective surface as follows:

(61.)x{light curtain scanning rangze in m) = (X)mm

3 H GIRE
Fioure 15 v

INTERRUPTICN
LIMIT CF DISPERSICN b

LLIMIT CF FIELD OF VIEH

TRANSHITTER :
[ D1 ] CENTRAL BERM

RECEIVER

DISPERSICON ANGLE

FLICRTANCE ANGLE

7 DEG HALF BNOLE > 35 0IG HALF ANGLE
REFLECTIVE CBJECT mommen T - )]
PERIMETIR OF CANGER AREA GOOD

EXANPLE OF PRCOPER ALIGNMENT WHERE REFLECTIONS DO NOT

INTERRUPTICN

LIM]T CF DISPERSION

TRENSHITTER

i

. REFLECTIVE Casect ,\

PERIMETER GF DRNGER RRERA I NTEQFERENCE

EXARPLE OF PROPER ALIGNMENT WHERE REFLECTIONS RFFECT DETECTION
CAPABILITY. SHARTSCAN CURTAINS ARE DESIGNED TO WORK AT A FIXED
BEAM STRENGTH RT THE RECEIUVER WHICH MINIMISES THE EFFECTS OF

REFLECTIONS. SERIOUS REFLECTION PROBLEMS WILL CRUSE LOCK-QUT
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Design Procedures (refer to Figure 13)

Z
)
[

g

Optical bypass of the cross beams used for self muting on the T and L model cuntaing does not
constitute a safety hazard. However, muting will not occur when required, resulting ina
machine stoppage. Suitable measures should be used to eliminate such problems.

Critical interference - Smartsean light curtains are immune to most type of cptical interierc....
and have been shown to meet the requirements of BS6491 in this respect. However, if the user
intends Lo use other infra-red devices using modulated beams in the vicinity of the sensing units,
it should be determined that the devices produce no adverse effect on the function of the safety
refated system,

53 Use of Mirrors

Reflector mirrors can be provided enabling two or three sides of a machine 1o be safeguarded
with, what is effectively, a single light cunain.

When mirrors are employed it is essential that the mountings of the transmitter unil, receiver unit
and mirrors themselves are sufliciently rigid, Alignment becomes increasingly critical as the
range and number of mirrars increase, Mirrors cause a reduction in optical eficiency, reduging
the effective range. A guide (o the practicality of using mirrors is given below:

Table 16
RANGE (metres) DIFFICULTY OF ALIGNMENT
No Mirrors | 1 Mirror 2 Mirrors 1 Mirror 2 Mirrors
2.5 1.5 0.8 A B
1.5 2.5 1.5 A B
7.5 4.5 2.5 A C
11.5 7.5 4.5 A C
15 11.3 7.5 B C
22 13 ii.5 B D
30 22 - B E

A - Relatively casy B - Moderate C - Difficult D - Extremely difficult
E - NOT RECOMMENDED

Date: 14 November 1996 File: 017J034.DOC Section 10.7
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SMARTSCAN 5000 SERIES LIGHT CURTAINS

Design Procedures (refer to Figure 13)

Figure 16

QeI sATU M

PERIMETER GUARD FOR RGBOT CELL

Reflectors are used (o deflect the light curtain beams, enabling twe or three sides of a
machine or woik area to be saleguarded.

Note that the ungle of the light curtain striking the reflective surface must be within defined
limits.

Figure 17 I
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Design Procedures (refer to Figure 13)

54 Multiple Hieht cuniains

if a number of light-curtains are operaling in close proximity to each other steps should be taken
to avoid the effects of cross-talk between the light curtains. The efTects of interference from stray
transmitted infra red energy from one light curtain entering the receiver unit of a light curtain in
close proximity may cause a lock-out condition. To minimise such problems light curtains

operating in close proximity 1o each other should be positioned as shown below in figures 18 and
9.

Figure 13

RECGMMENDED POSITIONING OF ABJACENT GUARDS TO AUOID INTERFERENCE
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Design Procedures (refer to Figure 13)

Figure 19

RIGHT

To further reduce the likelihood of optical interference alTecting operation of light curtains when
mounted adjacent 10 cach other, it is reccommended that, where appropriate, screens of opaque
material be suitably positioned between each light curtain.

Optical interference ie, major changes in ambient light, can cause intermittent Jock-out of the
Smartscan cquipment. Steps should be laken to avoid pre-set threshold levels of the Smartscan
electronic sysiem being excecded.
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SMARTSCAN 5000 SERIES LIGHT CURTAINS

Design Procedures (refer to Figure 13)

To prevent interference from high intensity lighting, or sunlight, affecting operation of the
Smartscan system it is recommended the fight be shielded to prevent the light energy directly
entering the window of the light curtain receiver column.

6. Positioning the Light curtain

The light curtain must be mounted in a position that does not expose an operator to risk of injury from
inadequate separation distance,

A number of points must be considered;

- the length of time the hazard, from the initial ime of instruction, takes to diminish to a ‘safe
condition'. In the case of a machine this will be 'the stopping time'.

- the approach speed or hand speed of a person.

- the response time of the light curain and overall safety system

Light cuntains can only provide protection for machinery where the stopping time is predictable.

A Stopping Performance Monitor (SPM) may be required because either the consistency of the stopping
time cannot be relied upon or the risk assessment indicates that stopping time is critical for the particular
application. No facility exists for the connection of a SPM to Smartscan light curtains, but an
independent SPM may be used to inhibit further machine operation if the measured stopping time exceeds
the limit value,

When mounting the light curtain the direction from which the person is approaching the machine must
also be considered:

Date: 14 November 1996 File: 017J034.DOC Section 10.11
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Design Procedures (refer to Figure 13)

NORMAL APPROACH - where the area of detection of the light curtain is normal to the direction of
approach.

Figure 20
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SMARTSCAN 5000 SERIES LIGHT CURTAINS

The light curtain should be positicned in accordance with the normal practices for an application or

according to published guide-lines if they exist. Refer to prEN999. If children are at risk, do not use the
values given. Seck specialist advice.

Note: For high speed, conlinuously operating or cyclic machines, e.g. mechanically operated friction
clutch power presses, where there is ofien a very high level of risk, it may be appropriate to consider
taking expert advice before proceeding,

Figure 21 - PARALLEL APPROACH - whare the area of detection is parallel to the dircction of
approach.

Figure 22 - ANGLED APPROACH - where the area of detection is not normat, or paraliel to the
direction of approach.

T
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SMARTSCAN 5000 SERIES LIGHT CURTAINS

Design Procedures (refer to Figure 13}

if the mounting angle of the light-curtain is closer (o the vertical axis caleulatz as for a normal approach
light curtain,

If the mounting angle 1s closer to the horizontal axis caleulate as a parallet approach light-curtain.

Figure 23

SCHEMATIC OF METHODOLOGY - for positioning of the light curtain.
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Design Procedures (refer to Figure 13)

POSITIONING THE CONTROLS

It is imperative that operator controls are mounted in such a position that they cannot be operated from
inside the safeguarded ares.

When the light curtain is used as a trip device, (eg perimeter guard) it is essential that there is a full view
of the whole of the guarded arca from the operator position from which the machine can be re-started, In
some applications additional viewing aids may be required, eg mirrors, CCTV.

7. Mechanical Guarding

Mechanical guarding should be designed and positioned according to EN294, pr ENS11 and
prENG33,

8. Light Curtain/Machine Interface

B56491 compliant instailations must meet ail the requirements of BS6491 Part 1 1984, AMD 5185
1987 and BS6491 Part 2 1987. These requirements take precedence over the information

given below. Only 5000 Serics models without AP in the model number may be used for

BS6491 installations and must be used in combination with an AC power supply unit Model
Number 5000PS,

In all cases aspects of interfacing must be considered:

(1) the outputs from the light curtain which stop the machine and inhibit the machine
during lock-out.. This aspect is ¢ritical for safety.

(ii} the manual or avtomatic inputs which are required for start up and operation.
(iii) the status output (if applicable).

(iv) Muting. This aspect is critical for safety.

Date: 14 November 1996 File: 017}034.D0OC Section 10.15




-

SMARTSCAN 5000 SERIES LIGHT CURTAINS

Design Procedures (refer to Figure 13)

Figure 24 - Schematic example of BS6491 compliant 5000 Series light curtain/machine interface using
an gxternal SPM.

Figure 24
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8.1 Quipuls

The interface between the light curtain salely outpuls; 8B, O88D1, OSSD2 and the machine
control circuil needs {o be designed to achieve a level of salety performance appropriate to the
application. The required fault resistance of the machine stopping circuits and other safety
related control circuits is related to the risk. BS6491 installations must be configured as required
by this Standard, an example is given in Figure 21. For other cases prEN954-1 explains the
principles involved and prEN954-2 provides information on vatidalion of the control system,
Exampiles of machine interfaces in line with current appiication practice for machines having
different levels of risk are given below:
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SMARTSCAN 5000 SERIES LIGHT CURTAINS

Design Procedures (refer to Figure 13)
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SMARTSCAN 5000 SERIES LIGHT CURTAINS

Example 3

Figure 27: Smartscan 5000 system assessed for medium/high risk application
(refer to 10.3)
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Design Procedures (refer to Figure 13)

Figure 28:  Smartscan 3000 system assessed for kigh risk applicatien (refer to 10.3)
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Design Procedures (refer to Figure 13)

Take special measures when designing safety systems for machinery defined in Annex 4 of the
Machinery Directive. These machines generally require complex safety monitoring functions
and as such the Smartscan system must be installed only by fully qualified and experienced
personnel,

All AC or DC loads driven by the safety outputs should be suppressed. Fit suppressers across the
loads and never across the contacts. Ensure that the specifications for the relay/contactor coils,
supply vollage, output contacts and suppresser devices are mutually compatible. Note that diode
suppressers siow down the drop-out of DC relays. Varistor or RC suppressers may be used on
either AC or DC loads. Suppressers should be placed near to the load and connected with
flexible wire to prevent open circuits caused by relay vibration.

82 Input Controls
Inputs to the light curtain may be from manual controls (keyswitches or pushbuttons) or

from the machine control system. The correct solution can only be determined from a
detailed study of the specific application.

Noles:

1. Two different interfaces are available. See Secticn 9.

2. Remote control units and accessory boxes incorporating key switches and push buttons
are available. Refer to Section 4 and/or contact Smartscan Lid. for further information.

3. BS6491 installations must have a keyswitch for the start and restart function.
Smartscan Ltd. can supply suitable items for use with the BS6491 compliant models.

Wiring

All cables supplied with Smartscan light curtain systems are screened and as such are immune to
mains pick-up and interference spikes from adjacent cabling.

Despite this inherent immunity good practice should be employed and these signal cabies should
be kept separate from power wiring, Ensure that the design provides mechanicat support and
protection for the cables. External wiring associated with the inputs and outputs {eg 1o mute
sources, keyswitches or buttons) shouid be similarly screened, by the use of screened cable,
carthed conduit or trunking to ensure that EMC problems do not occur. This wiring must be kept
separate from power wiring. Ensure all cabling is protected from mechanical damage and
secured such that it cannot be caught by moving parts or become a trip hazard.
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Design Procedures (refer to Figare 13)

8.3

8.4

Status Quiput

Only models having AP in the mode! number have a status output. This output must not be used
in safety circuits. It is useful for signalling the machine control system or a higher level
supervisory system as to the status of the light curtain.

Muting

Muting is a way of inhibiting the safety function of a light curtain. All Smartscan light curtaing
have provision for muting via external signals,

The seif-muting models for entry/exit systems incorporate crossbeams to provide automatic
muting when material is passing through the light curtain. In order to maintain safety, muting
should be employed only when absolutely necessary and, during muting, safety should be
maintained by other means.

BS6491 installations must meet the following requirements for muting;
a muting facility should be used only if it is essential to the process currently being undertaken on
the machine. When muting is not required on a particular machine, the facility should not be

available.

muting is acceptable provided that it occurs only during the time in the operating ¢ycle when
safety is maintained by alternative means;

one or more visual indicators shall be provided, illuminated during muting,  The
Hluminated arca shall be at Ieast 1 cm?® and the brightness at Jeast 200cd m?. Failure of

a mule indicator shali prevent muting.

the position at which muting occurs must be independent of the overall system response time and
of operator intervention;

initiation of mute shall not rely on a single clcctrical signal;
initiation of mute shall not rely entirely on software signals;

muting signals, if occurring in an invalid combination, shall ensure that the mute sequence unit
does not allow a muted condition;

when the mute is 'ON' any part of the machine still capable of dangerous movement must not be
accessible threugh the muted light curtain;

a minimum of two separalely sourced signals, in a valid sequence are required for correct
operation of the mule control / monitering unit. These signals must be ‘o’ only during the 'mute’
period.
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SMARTSCAN 5000 SERIES LIGHT CURTAINS

Design Procedures (refer to Figure 13)

Note: When operating ia conjunction with a muting function equipment additional to the 5000
Series light curtains will be required 1o satisfy all the requirements of British Standard BS6491.
Refer (o sub-section 3.14 of BS6491 for further information.  Only models assessed to B$649)
are 1o be used in BS6491 compliant installations.

Other installations need not meet the BS6491 requirements exactly, although they do represent
high integrity safety practice for point of operation guarding on manually operated machines.
Muting forms a part of the safety related control system of the machine and must comply with ail
the relevent requirements including fault resistance. The provision of visual mute indicators in
perimeter guard applications may cause a reduction in safety by making deliberate by pass
easier. The benefits and drawbacks associated with the provision and positioning of indicators
must be considered for each apptication.

IMPORTANT : The mute facility should only be used in the follewing circumstances :

- where material being processed or transferred would actuate the light curtain during part of the
cycle of operations,

- where handling of a component requires an operator to stand in a position which interrupts the
light cuntain.

Muting always introduces additional failure modes and possibilities for deliberate bypass into a
protection system.  Analysis and risk assessment will determine whether the protection is
adequate for a given application and should also be used to identify any residual risks.

Mute initialing signals are oficn obtained from additional photo-electric sensors, limit switches, proximity
detection devices or process signals derived from within the machine control system. The Smartscan
mute control / monitoring function has been specifically developed to provide flexible control and high
integrity monjtoring of these signals.

Self Muting Light Curtains for Entn/Exit Svstenis

Smartscan SC00AP 'entry/exit' light curtains types L & T are for mOUnting across conveyors on which
products pass into, or out from a hazardous area. Additional 'mute' initiating sensors within the light
curtain are positioned to detect objects and differentiate between the shape of a specific product and the
shape of a person, effectively inhibiting operation of the light curtain during the periods when products
are passing through the intangible barrier, but would stop the machine should a person attempt 1o pass
through the light curtain.

Self muting curtains must be correctly sefected and fitted. It is imperative that the cross-over point of the
crossbeams is on the “danger’ side of the light curtain, L modets are unsuitable for material inflow
{(entry) poinis.
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Design Procedures (refer to Figure 13)

Figures 29 and 30 describe Smantscan systems and the position of the mute initiating sensors for specific
entry/exit applications.

Fioure 29 -"T' TYPE ENTRY/ENIT SYSTEM

S DANGER _|a casLe

- .
e ! ~

w

= |

.k ] -] [ o [F] o
: L] 8 casLE/L—]

TYPE 1 TYPE 2
PLAN UIEW OF "T" TYPE HORIZONTAL CROSSBERMS

Fig 29 shows a *T" type entry/exit light curtain normally employed to safeguard an 'INFEED' zone, or
when a loaded pallet, or other recognised component is required to travel in both directions through the
light curtain, The cross-baam mute sensors are positioned to scan diagonzally through the light curtain.

The cross-beam sensors shculd be located at a suitable height above the convevor so that the palietised
foad will interrupt both 'mute’ beams prior 1o interruption of the light curtain by the load.
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Design Procedures (refer to Figure 13)

Ficere 30 -'L' TYPE EXIT SYSTEN
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Fig 30 shows an 'L’ type entry/exit light cunain normally emploved to safeguard an 'QUTFEED" zong,
when a loaded paliet, or other recognised component is required 1o travel OUT from the danger area.

The cross-beam multe sencors are positioned inside the danger zone, inside the detection ficld of
the light curtain,
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Design Procedures (refer 1o Figure 13)

Applying equally to the Smartscan entry/exit systems described, both mute initialing sensors must be
obscured simultancously by the palletised load before it enters the detection field of the lightcurtain. If
both sensors are obscured within a pre-set timed period then a mute condition will be established and the
palletised toad will pass freely through the light curtain without interruption to the machinery operating
cycle. However, should either sensor fail to detect the presence of the palictised load then the machinery
will STOP immediately the light-curtain is interrupted by the palletised load. Al (L and T) models
feature a guard override facility which is fully described in Section § - Operation.

Selection of operating mode for self-mutine liekt curtains:

APL and APT models must be used in latched mode only. AP “straighl’ models must be used in latche
mode if the muting inputs are used.

AllL and T modeis will operate as trip devices in the overall system, because of thair inherent nature as
perimeter guards. Even when a jatch function already exists within the machine control system, APL and
APT models must be configured in laiched mode. This will result in two latches, one in the light curtain,

and another in the control svsiem, but provided a common contrel (keyswitch or similar) is used to reset
both, no difficultics will be experienced.

These requirements result from differences in the fault detection circuils emploved in different models.
Smartsean Ltd. will supply customer control system design enginecers, on request, full details of the

behaviour under fault conditions of any model, so that control sysiems can be designed and validated to
the required category.

Remote Conirol Unit

A remote centrol unit ma, be supplied with the Smartscan entry/exit system, 10 enable operation of all
control functions from a remote location.  Status indicators are also mounted in the remole unit.
Additional plug-in cables are supplicd to simplify installation of the equipment - refer to Figure 31,

Figure 31 TRANGRITILE

REFOTE
CONTROL

{RBLE €

P32 ATIL T

LIGHT CURTAIN AND REMOTE CONTROL UNIT
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Design Procedures (refer to Figure 13}

Installation and Interface Design - Important Notes - All

1

The power of the transmitted signals from the seasing unit is calibrated to operate only
at a defined operating distance. The light curtain is designed not 1o function if the
received infra-red energy is either too low or too high. This, combined with a 3.5 degree
beam acceptance angle, minimises the possibility of refiective problems.

The scanning range of the light curtain is optimised by selection of a ‘ranged’
interconnection cable (A), for connection between the transmitter and receiver units,
Ensure operation of the equipment is within the range marked on the tag attached to the
cable. This does not apply to L and T models (see Sections 4 and ).

The equipment is for operation only from a 24V DC power source. Never apply voltages
to the sensing units in excess of 24V DC. 1f 110/230V AC operation is required, then
an additional power supply module can be supplied.

The L-line must be connscted to GROUND (EARTH).

The sensing unit internal power supply must not be used for connection to any other
equipment,

Activation of inputs to the Smartscan control system are by connection of the L-volts to
the appropriate signal input terminal. NEVER CONNECT SIGNAL INPUTS TO A
POWER SOURCE as such action may damage the Smartscan electronic circuitry.

The output signal switching devices (OSSD) and secondary switching device (SSD)
provide ‘voltage free’ relay contacts for connection 1o the users equipment. It is
recommended that maximum loads of 300mA AC, or 100mA/110V DC or 1A/30V DC
be maintained.

When the electro-sensitive safety system is conf gured o operate in the ‘automatic
restart’ mode the output signal switching devices (OSSDs) switch from the ON-state (o
the OFF-state when the sensing ficld is interrupted. When the obstruction is removed
from the sensing zone the OSSDS switch from the OFF-state back 1o the ON-state. If
an object of smaller diameter than the sensing zone object detection characteristic is
placed in the sensing zone, and passed rapidiy up and down the zone, through the infra-
red beams, it will be realised that the OSSDs will turn on and off with equal rapidity, in
sympathy with each beam obstruction. To prevent excessive wear of the OSSDs
switching contacts due to high speed changes of state, which would reduce their operating life,
the Smartscan equipment is designed Lo go into a lock-out condition should the OSSD
switching rate exceed the pre-set maximum switching frequency.

All ACand DC loads should be suppressed.
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Design Procedures (refer to Figure 13)

10, Proposed Design At this stage a safeguarding design exists although perhaps not yet fully
detailed. Review the design and ensure all aspects have been addressed.

11 Identify New Hazards  There may be new hazards associated with the safeguarding itself or with the way
the safeguarding restricts access, vision or interferes with operation, including maintenance, cleaning and
toc! changing. Identify such hazards, including the possibilities for deliberate bypass of the safeguarding,

12. Revised Risk Assessment Repeat the risk assessment in section 10,3,

13, Are Safeguarding Objectives Met?  From the revised risk assessment, 1t will be possible to
determine if the safeguarding has achicved the objective without having created new unacceptable risks.
If 50 proceed. If not, revisions to the safeguarding design will be necessary. Sometimes several iterations
involving trial designs are needed 1o arrive at a satisfactory solution.

14. Identifv Residual Risks Residual risks associated with light curains generally involve optical bypass or
deliberate bypass made possible by the muting arrangements. A classic example is the possibility of a
person riding an empty pallet into a danger zone. Examples of measures 1o control residual risk are;

Warning notices, written work instructions and supervision, training requirements, personncl
protective equipment (PPE), information for use, prevent access by unauthorised personnel.

Residuat risks from other sources should also be identified.

15, Design Safeguarding Methods for Residual Risks Having identified all residual risks, the necessary
additional measures should be taken to reduce them (o an acceptable level. If PPE (for example, heavy
gloves) has 10 be specified, review the effect upon operational tasks. Works instructions shouid reflect
this. Machine design may require amendments.

16, [s the Machine Safe? At this point the machine, all aspects of its utilisation and the human factors
involved should be clearly defined and a decision can be taken on the safety of the whole. If overall safety
has not been achieved a re-iteration of the design cycle is required. If all is satisfactory, proceed.

17. Document Maintenance Requirements The maintenance schedule for the tight curtain should be
integrated into that for the whole machine, as far as is practicable. BS6491 installaticn must have
maintenance at six monthly intervals maximum. Other installations may vary the period so Jong as the
nature and frequency of inspection and testing remains commensurate with the intended risk reducticn.
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Design Procedures (refer to Figure 13)

18. Document Information for Use Information for use of the light curtain, once instalfed, will be derived
from the information in Section 8, adapted and modified {o suit the specific application.

19. Document Installation and Commissioning Installation and commuissioning needs to be planned and both
material and people scheduled. The requirements for correct installation of the light curtain are given in
Section 11. The drawings, hardware, interconnection schemes, wili be derived from the preceding design
process,

20. Are all Safety Requirements Met? Safeguarding designs should be validated by competent*, independent
persons who have not been involved in the design. This is very important for high risk sitvations where
the consequences of 2 mistake or omission could be fatal.

By definition a ‘competent person’ is a person with theoretical knowledge, practical knowledge and actual
experience of the types of machinery and protective equipment as will enable him to identify any defects
or deficiencies and to assess the safety of the installation.

A “person’ may be an individual or a corporate person such as a company or partnership,
) porate pe )

IMPORTANT

Ensure that the warnings and cautions in Section 14 have all been heeded and that the design and
intended usc are within the limits and guidelines given.
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11, INSTALLATION AND COMMISSIONING

Instaliation Seqguence

I, Unpacking
2. Inspection for transit damage
3. Match goods and paperwerk
4. Read the installation section
5. Pre-instaliation checks
6. Assemble material and personnet
7. Mechanical installation
8, Wiring
9. Light curtain check-out
- 10. External equipment checkout
11 Final inspection and system functional tests
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1. Unpacking

Remove all packing material and retain it. Locate and keep the Delivery Note.

2. Inspect for Transit Damage

Inspect all items for transit damage. Notify the carrier and supplier immediately if any damage is
found and do not proceed further.

3 Match Goods and paperwork

Check the physical goods correspond exactly with:

(a) the delivery note

(L) vour order

(c) the specifications and drawings enclosed.
{d) the items specified for the installation.

If any discrepancies are found notify the supplier and other relevent persons. Do not proceed
with the installation.

Note:  Light curtains and accessories must be transported in the original packing or an
alternative approved by Smartscan Lid.

4, Read the Installation Section

Prior to starting any work, read through the entire installation section. Anticipate any potential
problems. Arrange to have the necessary tools, installation design documentation, equipment
and skilied personnel at the right place at the right time. A checklist can be helpful.

5. Pre-installation checks

Prior to instaliation of the equipment it is advisable 10 test the operation of the Smartscan systen
To aid the installer check lists have been provided and can be found at the rear of this manual.

Light Curtains without AP in the Model Number

(a) Lay the two columns on a bench, or floor, pesitioned apart at approximately the
scanning range specified. Ensure the units are positioned in-line and the entry/exit
windows are facing cach other. Confirm that the aluminium extrusions are not
misaligned by 180 degrees in relation to each other. Check the Ilugs/sockets, mounted
on the aluminium extrusion end-caps, are located at the same end. As further
confirmation ensure that the *Smartscan' labels, on the side of each extrusion, are in the
same orientation.
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Plug-in the 'D' connectors - interconnection cable (A) - between the transmitter and receiver
columns, and user cable (B). Finger-tighten the two locking screws on each D' connector.

Connect the RED and BLACK wires from User cable (B) to a regulated 24V DC power source,
RED = L+ Volts and BLACK = L~ Volts. Ensure The L- wire is connected to GROUND
(EARTH). Now connect the green/red wire (SMM- OUT) together with the green wire (SMM-
N,

Turn-ON the 24V DC power supply.

Check that the light-curtain is operational. The red LED diagnostic indicators mounted adjacent
lo each transmitting diode should ali be ‘'ON' - at a low brightness level, If any of the LED
indicators are not illurminated or only one red LED is ON and glowing bright then check the
alignment and confirm the range of the light~curtain is within the specified limits.

Assuming all red LED diagnostic indicators are 'ON' and at low brightness turn-OFF the 24V DC
supply, Wait ten seconds and turn-ON the supply. Observe the amber status LED behind the exit
window on the transmitter column. The amber LED should turn-ON, and approximately two
seconds later should stant biinking.

If the amber LED extinguishes after a short period then the Smartscan system has failed the self-
test. Auempt steps (¢) and (f) again. If again the amber LED does not blink then the unit may
be faulty.

Assuming the amber LED is blinking then obstruct one or more of the beams in ihe light-curtain
with a hand or an appropriate test piece for two seconds. The amber LED should now illuminate
steady. The secondary switching device (SSD) should be in the ON-state.

Remove the obstruction from the light<urtain. The amber status indicator will remain ON
(steady), and the red LED diagnostic indicators adjacent to each receiving diode will extinguish,
apart from the LED indicator at channe! 1 {at the top of the transmitter column), which will
glow bright.

Turn-OFF the power source 1o the Smartscan unit. Now connect the red/blue wire, (RESTART
INTERLOCK), to the L- Volts line. Repeat steps (d), (e}, D), (g) and (h).

Remove the obstruction from the lightcurtain. The amber LED  status indicator will remain
ON (steady) and the green LED status indicators (1 and 2) will turn-ON {steady). The diagnostic
LEDs, adjacent to cach transmitting diode, will turn ON (steady and at low brightness).

Qutput sigral switching devices (OSSD 1 and OSSD 2) are both in the ON-state.

Obstructing the sensing field of the light-curtain once more will extinguish the green status
indicators (I and 2). The amber LED will remain ON (steady). The red diagnostic LEDs will ali
extinguish apart from the beam obstructed. This LED indicator witl glow bright until the
obstruction has been removed. This change of state of the LED indicators will take place each
time the light-curtain is obstructed and change again when the obstruction is cleared.

Date: 14 November 1996 File: Gi7J034.DOC Section 11.3




SMARTSCAN 5000 SERIES LIGHT CURTAINS

(n} Now remove the connection between wires SMM-IN (green) and SMM-QUT {(red/green),
Obstruct at least one of the beams in the light-curtain for approximately two seconds. All LED
indicators on the status panel will turn-OFF, demonstrating a 'lock-out' condition. Lock-out
will occur because the test function terminals (SMM IN/ OUT) are now not connected. An open
circuit condition at this point, between SMM OUT and SMM IN would normally indicate to the
Smartscan monitoring system that a part of the users equipment has failed in some manner.
Refer to Section 10 for an example of connections SMM OUT / SMM IN to user equipment,

NOTE - Following lock-out the LED diagnostic indicators adjacent to each transmitter diode will remain
ON (low brightness), providing the light-curtain is clear of obstruction and §$D, 0SSD1 and OSSD2
relays are in the ‘OFF’ state.

(o} Turn-OFF the power supply and reconnect wires SMM-IN (green) to SMM-OUT (red/green),
Also leave wire RESTART INTERLOCK  (red/blue) connected to the L- Volts line. Now repeat
all the procedures described in steps (d), (e), (f), (g} and (h). Upon completion of these tests
remove the obstruction from the sensing field of the light-curtain.

) Without interrupting the power supply, or obstructing the light-curtain, carefully connect the
yellow wire and white wire from user cable (B) (MUTE 1 and MUTE 2) respectively, to L-Volls
(Black). The red LED status indicator {(mute condition ON), should now illuminate.

() At this time the red, green and amber LED status indicators should all be 'ON'. Now interrupt
the sensing field of the light-curtain. The red, green and amber LED status indicators will
remain 'ON', indicating that the mute function is operational - the sensing function is inhibited.

If all functional tests as described above have been completed satisfactorily the Smartscan system is
functioning as iniended,

Now turn-OFF the power supply, disconnect all wires and make ready for installation.

If the Smartscan system does not function as described above it is advisable to undertake the cntire
procedure again 10 ensure the sequence of iests were undertaken correctly.

If afier a second attempt the equipment fails any of the tests then check to ensure the 'D’ connector plug
and sockets are correctly focated.

If there appcars to be a problem associated with the interconnection cables then the wiring between D'
connectors on Cable (A), and D' connector to wire ends on Cable (B) can be tested for continuity.

If no solution can be found to the failure of the pre-instaliation tests then contact the Customer Services
department or return the cquipment to the supplier for inspection.

Note that the Smartscan equipment has no user serviceable parts and therefore no attempt should
be made to remove the aluminium extruded housings from cither the transmitter or receiver units.
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Obstruct the sensing field of the light curtain. The amber LED status indicator wili
remain on (steady) and the two green LED status indicators will turn off, The red LED
diagnostic indicators will turn ‘off” apart from the LED indicator of the blocked beam
which will glow bright.

Remove the obstruction to the sensing field. The status LED indicators will remain
unchanged. The red LED diagnostic indicators remain off and Beam 1 (at the top of the
transmitter column) will glow bright,

Turn off the power source to the Smartscan unit. Now connect the blue wire {activate)
to the L-Volt line. Repeat (A) to (J) again.

Remove the obstruction from the light-curtain. The amber LED  status indicator will remain
ON (steady) and the green LED status indicators (1 and 2) will urn-ON {steady). The diagnostic
LEDs, adjacent (o each transmitting diode, will turn ON (steady and at low brightness).

Output signal switching devices (OSSD 1 and OSSD 2) are both in the ON-state.

Obstructing the sensing field of the light-curtain once more will extinguish the green status
indicators (1 and 2). The amber LED wili remain ON {(stcady). The red diagnostic LEDs wiil ail
extinguish apart from the beam obstructed. This LED indicator will glow bri ght until the
obstruction has been removed. This change of state of the LED indicators will take place each
time the lightcurtain is obstructed and change again when the obstruction is cleared.

Turn off the power supply and reconnect wires SMM-in (green) to SMM-out (red/green). Now
repeat the procedure described in (L),

Remove the obstruction to the light curtain and without interrupting the power supply, or
obstructing the Hght curtain, carefully connect the yellow, white and red/blue wires from user
cable (B) (mutel, mute 2 and mute enable) respectively, to L-Volts (black). The red LED status
indicater should now illuminate.

At this time the red, green and amber LED status indicators should all be 'ON'. Now interrupt
the sensing field of the light-curtain. The red, green and amber LED status indicators will
remain 'ON', indicating that the mute function is operational - the sensing function is inhibied.

For Self-Muting AP svstems follow the pre-instaliation guide (A) to (R) plus additionally:

(8)

(T)

Assuming the light curtain is in ‘active’ state with SSD, OSSD to ‘ON’ state. Connect the mute
cniable wire (RD/BU) from the user cable B to L-Volts.

Obstruct one of the crossbeams with a hand or appropriate test picce. After a delay of
approximately two seconds, the amber LED status indicator will remain ‘ON’ and the two green
LED status indicators will turr-OFF.
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For AP Light Cuntains follow the procedure outlined below:

(A)

B

©

D)

(E}

(F)

(G

¢y

Prior to installation of the equipment it is advisable to test the operation of the
Smartscan system. To aid the installer check lists have been provided and can be found
at the rear of this manual.

Lay the two columns on a bench, or {loor, positioned apart at approximately the
scanning range specified. Ensure the units are positioned in-line and the entry/exit
windows are facing each other. Confirm that the aluminium extrusions are not
misaligned by 180 degrees in relation to each other. Check the lugs/sockets, mounted
on the aluminium extrusion end-caps, are located at the same end. As further
confirmation ensure that the 'Smartscan’ labels, on the side of each extrusion, are in the
same orientation.

Plug-ir the 'D' connectors - inlerconnection cable (A) - between the (ransmitter and receiver
columns, and user cable (B). Finger-tighten the two locking screws on each "D connector,

Connect the RED and BLACK wires from User cable (B} 1o a regulated 24V DC power source,
RED =L+ Volisand BLACK =L- Volts. Ensure The L- wire is connected to GROUND
(EARTH). Now connect the green/red wire (SMM- QUT) together with the green wire (SMM-
IN).

Turn-ON the 24V DC power supply.

Check that the light-curiain is operational. The red LED diagnostic indicators mounted adjacent
10 each transmitting diode should all be 'ON' - at a low brightness level. If any of the LED
indicators are not illuminated or only one red LEI? is ON and glowing bright then check the
alignment and confirm the range of the light<urtain is within the specified limits.

Assuming all red LED diagnostic indicators are 'ON' and at low  brightness turn-OFF the 24V DC
supply. Wait ten seconds and turn-ON the supply. Observe the amber status LED behind the exit
windew on the transmitter column. The amber LED should turn-ON, and approximately two
seconds Jater should start blinking.

If the amber LED extinguishes afier a short period then the Smartscan system has failed the self-
test. Attempt steps (E) and (F} again. If again the amber LED docs not blink then the unit may
be fanlty,

Assuming the amber LED is blinking, apply signal to the ‘ACTIVE' input either by key
switches (if supplied with the light curtain) or by connection of the biue wire to L-Volts
momentarily.

Wait for approximately six seconds. The light curtain will automatically start up from
the lock-out stage 1o SSD and OSSD, and to the ‘ON’ staie.
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