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EZ-SCREEN®Type 2 System

Safety Information

1 SAFETY INFORMATION
1.1 GENERAL

This block details all the necessary safety information relating
to the EZ-SCREEN Type 2 System and its intended use.

The EZ-SCREEN Type 2 System complies with Category 2/
Type 2 safety requirements as specified in EN 954-1,
IEC 61496-2 or IEC 61496-1.

1.2 SAFETY NOTICES

1.2.1 Types

In order to install and operate the product in a safe and efficient
way, safety notices are displayed on the product and through-
out this Instruction Manual.

The Safety Notices are categorised as follows:

WARNING!
This type of notice is posted:

» Where potential hazards or unsafe practices exist which
COULD resultin severe personal injury or death if the warning
is ignored

» Where there is a risk of serious injury or death if instructions
are not followed; e.g. warning to disconnect power before ac-
cessing the inside of an electrical cabinet.

The WARNING is on a YELLOW background.

Yellow background /5\/%\”\
Note

& This type of notice is classified as a Note and is posted
where the information is purely advisory.

1.3 PRODUCT SAFETY LABELLING

Table 1 on Page 1 lists the labels used on the product together
with their descriptions and locations.

Table 1 Label Identification Point Systems

Symbol Location/Meaning

Located on EZ-SCREEN Type 2 System Emitters and
Receivers.

Yellow
background

A\

WARNING!

Indicates the following important information:

1. CORRECT USE OF THIS CONTROL DEVICE
IS AN ESSENTIAL PART OF PROPER MACHINE CONTROL.
SEE THE INSTRUCTION MANUAL PACKED WITH THIS DE-

VICE FOR ALL INSTALLATION DETAILS, WIRING DIA-

GRAMS, OPERATING INSTRUCTIONS, PERIODIC
CHECKOUT PROCEDURES AND WARNINGS. FAILURE TO
FOLLOW ALL INSTRUCTIONS OR WARNINGS COULD LEAD
TO SERIOUS BODILY INJURY OR DEATH.

2. ATTENTION MACHINE OPERATOR
PowER-UP TEST PROCEDURE (SEE INSTRUCTION MANU-
AL OR SYSTEM DAILY CHECKOUT SHEET) MUST BE PER-

FORMED AT EVERY POWER-UP, SHIFT CHANGE AND
MACHINE SETUP CHANGE. IN CERTAIN APPLICATIONS
FAILURE TO PERFORM THIS TEST PROCEDURE CAN LEAD
TO SERIOUS BODILY INJURY OR DEATH.

WARNING!

Yellow
background

A\

WARNING!

(LASER LIGHT <ZS=> LAT-1-LS )
DO NOT STARE INTO BEAM. CLASS 2 LASER PRODUCT

Peak Power: 2,8 mW, 640-660 nm
33 kHz 25% duty cycle
COMPLIES WITH 21 CFR PART
1040.10 & EN60825-1;1994

AVOID EXPOSURE - LASER LIGHT
EMITTED FROM THIS APERTURE >

REQUIRES ONE 9V BATTERY

\ REMOVE TWO PHILIPS SCREWS FOR BATTERY ACCESS BELOW )

INSTRUCTION MANUAL - EUROPEAN VERSION

119240 rev. A 29.11.06 1




Safety Information

EZ-SCREEN® Type 2 System

1.4 WARNINGS & NOTES IN THE MANUAL

Mandatory WARNING! notices are written and positioned prior
to the information they are applicable to throughout the Manual
to indicate potential danger or hazards.

There are three different types used in this Manual:
 General WARNINGS! indicted by the symbol
A (see example Warning on Page 3)

* Electrical Shock Hazard WARNINGS! indicated by the symbol

A (see example Warning on Page 27)
e Laser Light Emission WARNINGS! indicated by the symbol
& (see example Warning on Page 29)

The User must read the relevant WARNINGS! appertaining to
the event before proceeding further.

& \otes are also written and positioned prior to the informa-
tion they are applicable to throughout the Manual but are
non-mandatory.

1.5 SAFETY STANDARDS

The EZ-SCREEN Type 2 System complies with the following in-
ternational safety standards:

IEC/EN 61496-1 (2004-02) & IEC/EN 61496-2 (1997-11)
Safety of Machinery — Electro-Sensitive Protection Equipment

IEC 60529 (2001-02) & IEC 60529 Corr. 1 (2003-01)
Ingress Protection Provided By Enclosures

EN 954-1 (1997) Category 2
Safety of Machinery — Safety Related Parts of Control Systems,
General Principles for Design

IEC/EN 60204-1 (2000-05)
Safety Electrical Equipment

For complete EZ-SCREEN Type 2 System compliance informa-
tion refer to Block 3.1.4 on Page 16.

Further information and guidance may be found in the following
reference standards:

ISO/TR 12100-1 (2003)

Safety of Machinery — Basic Concepts, General Principles for
Design Part 1: Basic Terminology, Methodology

ISO/TR 12100-2 (2003)

Safety of Machinery — Basic Concepts, General Principles for
Design Part 2: Technical Principals and Specifications

1S0 13850 (1996)

Safety of Machinery — Electrical, Manually Controlled Emergen-
cy Stopping Devices, Functional Aspects — Principles for Design

IS0 13851 (2002)

Two-Hand Control Devices - Functional Aspects - Principles of
Design

IS0 13852 (2002)

Safety of Machinery — Safety Distances to Prevent Danger
Zones Being Reached by the Upper Limbs

1S0 13853 (1998)

Safety of Machinery — Safety Distances to Prevent Danger
Zones Being Reached by the Lower Limbs

ISO/DIS 13855 (2002)

Safety of Machinery — The Positioning of Protective Equipment
in Respect to Approach Speeds of Parts of the Human Body

IS0 14120 (2002)

Safety of machinery — Guards — General requirements for the
design and construction of fixed and movable guards

1SO 14121 (1999)
Safety of Machinery — Principles of Risk Assessment

1S0 14118 (2000)
Safety of Machinery - Prevention of Unexpected Start-up

1S0 14119 (1998)

Safety of Machinery — Interlocking Devices Associated with
Guards — Principles for Design and Selection

IEC/EN 60947-5-1 (2003-11)

Low Voltage Switch Gear — Electromechanical Control Circuit
Devices

IEC/EN 60947-1 (2004-03)
Low Voltage Switch gear — General Rules

IEC 60825-1 (2001-8)
Safety of Laser Products

EN 50081-2 (1994)

Electromagnetic compatibility, Generic emission standard, In-
dustrial environment

EN 55011 (CISPR11) (1998)

Limits and methods of measurement of radio disturbance char-
acteristics of industrial, scientific and medical (ISM) radio-fre-
quency equipment

119240 rev. A 29.11.06

INSTRUCTION MANUAL - EUROPEAN VERSION
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Safety Information

1.6 INGRESS PROTECTION RATINGS

The EZ-SCREEN Type 2 System meets the following Ingress
protection classes as per IEC 60529:

¢ Emitter/Receiver Enclosures 1P65

1.7 ELECTRICAL SAFETY

The EZ-SCREEN Type 2 System has been designed to meet with
the Electrical Safety Standards as detailed in Block 3.1.4 on
Page 16.

1.8 MINIMUM SAFETY DISTANCE

/\ WARNINGS!

ADEQUATE MINIMUM SAFETY DISTANCE
BANNER EZ-SCREEN TYPE 2 SYSTEM EMITTERS AND RECEIVERS MUST BE
MOUNTED AT A DISTANCE FROM THE NEAREST HAZARD SUCH THAT AN INDIVIDUAL
CANNOT REACH THE HAZARD BEFORE CESSATION OF HAZARDOUS MOTION OR SIT-
UATION, AS DESCRIBED IN ISO/DIS 13855. FAILURE TO DO SO COULD RESULT
IN SERIOUS BODILY INJURY OR DEATH.

NOTICE REGARDING MPCES
EAcH oF THE MPCES (MACHINE PRIMARY CONTROL ELEMENTS) (MPCE 1 AND
MPCE 2) MUST BE CAPABLE OF IMMEDIATELY STOPPING THE HAZARDOUS MA-
CHINE MOTION, IRRESPECTIVE OF THE STATE OF THE OTHER. THESE TWO CHAN-
NELS OF MACHINE CONTROL NEED NOT BE IDENTICAL, BUT THE STOP TIME
PERFORMANCE OF THE MACHINE (T, USED TO CALCULATE THE MINIMUM SAFETY
DISTANCE) MUST TAKE INTO ACCOUNT THE SLOWER OF THE TWO CHANNELS.

DETERMINE CORRECT STOP TIME
STOP TIME (T) MUST INCLUDE THE RESPONSE TIME OF ALL DEVICES OR CON-
TROLS THAT REACT TO STOP THE MACHINE. IF ALL DEVICES ARE NOT INCLUDED,
THE CALCULATED MINIMUM SAFETY DISTANCE (S) IS TOO SHORT. THIS CAN
LEAD TO SERIOUS BODILY INJURY OR DEATH. BE SURE TO INCLUDE THE STOP
TIME OF ALL RELEVANT DEVICES AND CONTROLS IN THE CALCULATIONS.

Fixed Guarding

Fixed
Guarding

EZ-SCREEN Type 2 Light Screen

?
ﬁ Reset Switch

Nearest hazard point

Figure 1 Minimum Safety Distance & Fixed Guarding

Minimum Safety Distance (S) is the minimum distance required
between the defined area and the closest reachable hazard
point. Minimum Safety Distance is calculated so that when an
object or a person is detected (by blocking a sensing beam), the
EZ-SCREEN Type 2 System sends a stop signal to the machine,
causing it to stop by the time the person can reach any machine
hazard point (see Figure 1 on Page 3).

Calculation of Minimum Safety Distance takes into account sev-
eral factors, including a calculated human speed, the total sys-
tem stopping time (which itself has several components), and
the depth penetration factor. After the Minimum Safety Distance
(S) is determined, the calculated distance should be recorded in
in Step 2) on Page 41 of this manual, and on the Daily
Check-out Card.

@ After S is determined, the calculated distance shall be re-
corded in Step 2) on Page 41 of this manual, and/or on the
Daily Check-out Card.

INSTRUCTION MANUAL - EUROPEAN VERSION
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1.8.1 Calculating Minimum Safety Distance

Direction of Approach Normal to Detection Zone

Calculation of Minimum Safety Distance takes into account sev-
eral factors, including a calculated human speed, the total sys-
tem stopping time (which itself has several components), and
the additional distance based on the intrusion of the hand or ob-
ject towards the danger zone prior to actuation of the safety de-
vice.

The formula used to calculate Minimum Safety Distance is:

S = KxT+C where:

S = Minimum Safety Distance in millimetres; from dan-
ger zone to centre line of detection zone (see Detec-
tion Zone on page 65). Minimum allowable safety
distance is 100 mm (175 mm for non-industrial ap-
plications) regardless of calculated value.

Recommended hand-speed constant (in mm) de-
rived from data on approach speeds of the body or
parts of the body as stated in ISO/DIS 13855;

- 2000 mm/s applies to all minimum distances
of 8 up to and including 500 mm, or

- 1600 mm/s can be used if S is found to be
greater than 500 mm.

T = Overall response time of machine; that is, time be-
tween physical initiation of safety device and ma-
chine coming to a stop or risk being removed. This
can be broken down into two parts: Tg and T, where
T=Ts+T,

Ts = Response time of machine measured between ap-

plication of stop signal from EZ-SCREEN Type 2

System and machine coming to a stop or risk being
removed (including stop times of all relevant control
elements measured at maximum machine velocity,
for example IM-T-.. Interface Modules). Tg is usually

measured by a stop-time measuring device.

& |f specified machine stop time is usea, it is recommended
that at least 20% be added as a safety factor to account for
clutch/brake system deterioration.

T, = Response time of EZ-SCREEN Type 2 System

(11 ms to 25 ms depending on model (see
Figure 8 on Page 15).

C = Additional distance in millimetres, based on intru-
sion of hand or object towards danger zone prior to
actuation of safety device. C is calculated using the
formula as follows:

C =8 x(d-14) where d is the resolution of the device
which must be less than 40 mm.

@ This measurement must take into account the slower of the
two MPCE (see MPCE on page 66) channels, and response
time of all devices or controls (such as interface modules)
that react to stop machine. If all devices are not included,
the calculated Minimum Safety Distance (S) will be too
short and serious injury could result.

User should consider all factors, including physical ability of
operator, when determining value of K to be used.

Access to danger zone by reaching over or round
EZ-SCREEN Type 2 System shall be prevented using values
stated in 1SO 13852.

Example

30 mm Resolution Model EZ-SCREEN Type 2 System (height
600 mm)

To calculate Minimum Safety Distance (S) as stated in IS0/
DIS 13855 by applying formula S =K x (Tg + T;) + C is as fol-

lows:

K = 1600 mm/second

Ts = 0,32 (0,25 s is specified by machine manufacturer;
plus 20% safety factor; plus 20 ms for interface
module IM-T-9A response time)

T, = 0,016 s, specified response time of Model No.
LS2TP30-600Q88 EZ-SCREEN Type 2 System and

C = 8x(30-14)=128

S = 1600x (0,32 +0,016) + 128

S = 666 mm

Therefore, in this example, the EZ-SCREEN Type 2 System
Emitter and Receiver must be mounted so that no part of the
Light Screen is closer than 666 mm from the closest reachable
hazard point of the guarded machine.

1.8.2 Mounting Methods for Multiple Systems

To prevent light from the Emitter of one system from affecting
the Receiver of another system, the beams from the systems
must be isolated from one another through the use of physical
non-reflective barriers (see Figure 14 on Page 23). Mounting
the Emitters and Receivers so that the beams travel in the op-
posite directions, as shown in Figure 12 on Page 21, also helps
to isolate systems.

4 119240 rev. A 29.11.06
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Safety Information

1.8.3 Pass-Through Hazards

A pass-through hazard is associated with applications where
personnel may pass through a safeguard (which issues a stop
command to remove the hazard), and then continues into the
guarded area, such as in perimeter guarding. Subsequently,
their presence is no longer detected, and the related danger be-
comes the unexpected start or restart of the machine while per-
sonnel are within the guarded area.

In the use of Light Screens, a pass-through hazard typically re-
sults from large Minimum Safety Distances calculated from
long stopping times, large minimum object sensitivities,
reach-over, reach-through, or other installation considerations.
A pass-through hazard can be generated with as little as 75 mm
between the defined area and the machine frame or fixed guard-

ing.
1.8.3.1 Reducing or Eliminating Pass-Through Hazards

/\ WARNING!

USE OF EZ-SCREEN TYPE 2 SYSTEM FOR
PERIMETER GUARDING

IF AN EZ-SCREEN TYPE 2 SYSTEM IS INSTALLED IN AN APPLICATION THAT RE-
SULTS IN A PASS-THROUGH HAZARD (FOR EXAMPLE, PERIMETER GUARDING), EI-
THER THE EZ-SCREEN TyPE 2 SYSTEM OR THE MPCES OF THE GUARDED
MACHINE MUST CAUSE A LATCHED RESPONSE FOLLOWING AN INTERRUPTION OF
THE DEFINED AREA. THE RESET OF THIS LATCHED CONDITION MAY ONLY BE
ACHIEVED BY ACTUATING A RESET THAT IS SEPARATE FROM THE NORMAL MEANS
OF MACHINE CYCLE INITIATION. THE SWITCH MUST BE POSITIONED AS DESCRIBED
IN Block 1.13.3 on Page 9. ADDITIONAL GUARDING MUST BE USED IF A
PASS-THROUGH HAZARD CAN NOT BE ELIMINATED OR REDUCED TO AN ACCEPTA-
BLE LEVEL OF RISK (AS DESCRIBED IN ISO 14121. FAILURE TO OBSERVE THIS
WARNING COULD RESULT IN SERIOUS BODILY INJURY OR DEATH.

Pass-Through hazards should be eliminated or reduced when-
ever possible. While it is recommended to eliminate the
pass-through hazard altogether, this may not be possible due to
machine layout, machine capabilities, or other application con-
siderations.

One solution is to ensure that personnel are continually sensed
while within the hazardous area. This can be accomplished by
using supplementary guarding, as described in 1ISO/DIS 13855
or other appropriate standard (see Block 1.10 on Page 6).

An alternate method is to ensure that once the safeguarding de-
vice is tripped it latches, and requires a deliberate manual action
to Reset. This method of safeguarding relies upon the location
of the Reset Switch as well as safe work practices and proce-
dures to prevent an unexpected start or restart of the guarded
machine.

1.9 ADJACENT REFLECTIVE AREAS

A reflective surface located adjacent to the defined area may de-
flect one or more beams around an object in the defined area.
In the worst case, an optical short circuit may occur, allowing
an object to pass undetected through the defined area

(see Figure 2 on Page 5).

/\ WARNING!

AVOID INSTALLATION NEAR REFLECTIVE SURFACES
AvoID MOUNTING THE EZ-SCREEN TYPE 2 SYSTEM NEAR ANY REFLECTIVE
SURFACES. A REFLECTIVE SURFACE LOCATED NEARBY MAY REFLECT LIGHT
AROUND AN OBJECT OR PERSON, PREVENTING ITS DETECTION BY THE RECEIVER.
THIS POSSIBILITY IS DETECTED DURING THE TRIP TEST. FAILURE TO PREVENT RE-
FLECTION PROBLEMS RESULTS IN INCOMPLETE GUARDING; SERIOUS BODILY IN-
JURY OR DEATH COULD RESULT.

Do not position reflective
surfaces within the shaded area

Emitter Receiver

©J
0 (@) Off-------mmmmme e °(@)e
@ d

Operating Range (R) -

At installed operating range (R):
d=0,0875 xR (m)

Operating range 0,2 mto3m: d=0,26m
Operating range > 3 m: d=0,0875xRm

Figure 2 Adjacent Reflective Surfaces

For more detailed information and problem solving of unwanted
reflections, refer to Block 6.2.1.3 on Page 46.
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1.10 SUPPLEMENTARY GUARDING

1.11 CONDITIONS OF EQUIPMENT USE

/\ WARNINGS!

HAZARD MUST ONLY BE ACCESSIBLE THROUGH DEFINED AREA
THE INSTALLATION OF THE EZ-SCREEN TYPE 2 SYSTEM MUST PREVENT ANY
INDIVIDUAL FROM REACHING AROUND, UNDER, OVER OR THROUGH THE DEFINED
AREA AND INTO THE HAZARD WITHOUT BEING DETECTED. MECHANICAL BARRIERS
(FOR EXAMPLE, FIXED GUARDING) OR SUPPLEMENTARY GUARDING (AS DE-
SCRIBED IN ISO/DIS 13855 OR OTHER APPROPRIATE STANDARD MAY BE RE-
QUIRED TO COMPLY WITH THIS REQUIREMENT.

PROPER ORIENTATION OF SYSTEM EMITTERS & RECEIVERS
EZ-SCREEN TYPE 2 SYSTEM EMITTERS AND RECEIVERS MUST BE INSTALLED
WITH THEIR CORRESPONDING CABLED ENDS POINTING IN THE SAME DIRECTION
(FOR EXAMPLE, BOTH CABLED ENDS up). FAILURE TO ORIENT THEM PROPERLY
IMPAIRS PERFORMANCE OF THE EZ-SCREEN TYPE 2 SYSTEM AND RESULTS IN
INCOMPLETE GUARDING. THIS COULD RESULT IN SERIOUS BODILY INJURY OR
DEATH.

The EZ-SCREEN Type 2 System must be properly positioned
such that an individual can not reach through the defined area
and access the hazard as described in Block 1.8 on Page 3.

Additionally, the hazard can not be accessible by reaching
around, under, or over the defined area. To accomplish this,
supplementary guarding (mechanical barriers, such as screens
or bars), as described in 1ISO 14120 must be installed. Access
is then only possible through the defined area of the
EZ-SCREEN Type 2 System or through other guarding devices
that prevent access to the hazard (see Figure 3 on Page 6).

Fixed Guarding

AREA
GUARDING

Conveyor

Rohot (Eﬁ
&~ LN
B Turntable |
%

Area Guarding

N

EZ-SCREEN Type 2 Light Screen

#
EB Reset Switch

Figure 3 Example of Supplementary Guarding

The mechanical barriers used for this purpose are typically
called fixed guarding. There must be no gaps between the fixed
guard and the defined area. Any openings in the fixed guard
must comply with the safe opening requirements of ISO 14120,
ISO 13852 and 1SO 13853.

/\ WARNING!

USE OF EZ-SCREEN TYPE 2 SYSTEM
THE EZ-SCREEN TYPE 2 SYSTEM MEETS THE TYPE 2 REQUIREMENTS OF
IEC 61496 AND CATEGORY 2 REQUIREMENTS OF EN 954-1. DO NOT USE THE
EZ-SCREEN TYPE 2 SYSTEM UNLESS IT IS INSTALLED, TESTED, AND INSPECTED
IN ACCORDANCE WITH THE EZ-SCREEN TYPE 2 INSTRUCTION MANUAL. DO
NOT use THE EZ-SCREEN TYPE 2 SYSTEM WHERE CONTROL RELIABILITY IS
REQUIRED, CATEGORY 3, CATEGORY 4, OR TYPE 4 AOPD (ACTIVE OPTO-ELEC-
TRONIC PROTECTIVE DEVICE) HAVE BEEN MANDATED (SEE EN 954-1 AND
IEC 61496), OR OTHER APPROPRIATE STANDARD), OR WHERE A RISK ASSESS-
MENT HAS DETERMINED THAT FREQUENT ACCESS BY PERSONNEL TO THE HAZARD
COULD RESULT IN A IRREVERSIBLE OR A SERIOUS INJURY. TYPICAL USE IS FOR
SAFEGUARDING IN SITUATIONS THAT THE CONSEQUENCE OF AN ACCIDENT WILL
RESULT IN ONLY SLIGHT (NORMALLY REVERSIBLE) INJURIES THAT ARE TYPICALLY
TREATED BY THE NORMAL HEALING PROCESSES AND MINOR MEDICAL TREATMENT
(1.E. FIRST AID).

The Banner EZ-SCREEN Type 2 System (the System) is intend-
ed for point-of-operation machine guarding applications and
other safeguarding applications, as determined by a risk as-
sessment. It is the User's responsibility to verify whether the
safeguarding is appropriate for the application and is installed,
as instructed by this manual, by a Qualified Person as specified
in Block 1.13.2 on Page 8.

Before installing the EZ-SCREEN Type 2 System, this manual
should be read in its entirety, paying particular attention to
Block 1.14 on Page 9 and all of Chapter 3. The System's abil-
ity to perform its safeguarding function depends upon the ap-
propriateness of the application and upon its proper mechanical
and electrical installation and interfacing to the guarded ma-
chine. If all mounting, installation, interfacing, testing/check-
ing and checkout procedures are not followed properly, the
System cannot provide the protection for which it was de-
signed.

EZ-SCREEN Type 2 System(s) are typically used, but are not
limited to the following applications:

(Dependent on machine risk assessment)

e Small assembly equipment

» Automated production equipment

e “Table-top” robotic work cells

» Component insertion / “pick-and-place” machines

» Small packaging machines

» Equipment and process protection (non-personnel safety)

* Applications that could result in only slight (normally revers-
ible) injuries (such as a bump, bruise, knock-down, trapping
but not crushing, minor cuts and abrasions, etc.)

119240 rev. A 29.11.06
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EZ-SCREEN Type 2 System(s) may NOT be used for the fol-
lowing unsuitable applications:

¢ As a primary safeguard in frequently accessed hazardous sit-
uations that could result in serious injuries (normally irre-
versible, including death); see Warning on Page 6.

* Inany case where Control Reliability, Category 3, Category 4,
or Type 4 AOPD (active opto-electronic protective device) has
been mandated. See EN 954-1, IEC 61496-1, or other appro-
priate standard.

 With any machine that cannot be stopped immediately after a
stop signal is issued, such as single-stroke (or “full-revolu-
tion”) clutched machinery.

 With any machine with inadequate or inconsistent machine
response time and stopping performance.

» With any machine that ejects materials or component parts
through the defined area.

* Inany environment that is likely to adversely affect photoelec-
tric sensing system efficiency. For example, corrosive chem-
icals or fluids or unusually severe levels of smoke or dust, if
not controlled, may degrade the efficiency of the System.

* As atripping device to initiate or reinstate machine motion
(PSDI applications) unless the machine and its control sys-
tem fully comply with the relevant standard or regulation (see
IS0 12100-2, IEC 60204-1, IEC 61496-1 or other appropriate
standard).

If an EZ-SCREEN Type 2 System is installed for perime-
ter-guarding use (i.e., where a pass-through hazard may exist),
the dangerous machine motion can be initiated by normal
means only after the safeguarded area is clear of individuals and
the EZ-SCREEN Type 2 System has been reset. See Block 1.8.3
on Page 5 for further information.

See www.bannerengineering.com for further information.

1.12 MACHINE INTERFACE ASPECTS

1.12.1 0SSD Outputs

Both OSSD (Output Signal Switching Device) outputs must be
connected to the machine control so that the machine’s safe-
ty-related control system interrupts the circuit or power to the
MPCE (Machine Primary Control Elements), resulting in a
non-hazardous condition.

FSDs (Final Switching Devices) typically accomplish this when
the OSSDs go to an OFF state (Figure 30 on Page 60 refers).

& |t should be noted that the EZ-SCREEN Type 2 System is not
capable of the Banner Safety Handshake and consequently
cannot be interfaced with an USSI.

1.12.2 FSD Interfacing Connection

FSDs (Final Switching Devices) can take many forms, though
the most common are forced-guided, mechanically linked re-
lays or an interface module.

Depending on the application, the use of FSDs can facilitate
controlling voltage and current that differs from the 0SSD out-
puts of the EZ-SCREEN Type 2 System. FSDs can also be used
to control an additional number of hazards by creating multiple
safety stop circuits.

1.12.2.1 Safety Stop Circuits

A safety stop allows for an orderly cessation of motion for safe-
guarding purposes, which results in a stop of motion and re-
moval of power from the MPCEs (assuming this does not create
additional hazards). A safety stop circuit typically comprises a
minimum of two normally open (N.0.) contacts from
forced-guided, mechanically linked relays. Such a circuit can be
described as a Safe Switching Point. Typically, safety stop cir-
cuits are either single-channel, which is a series connection of
at least two N.O. contacts; or dual-channel, which is a separate
connection of two N.O. contacts. In either method, the safety
function relies on the use of redundant contacts to control a sin-
gle hazard (if one contact fails ON, the second contact arrests
the hazard and prevent the next cycle from occurring).

The interfacing of the safety stop circuits must be accomplished
so that the safety function can not be suspended, overridden, or
defeated, unless accomplished in a manner at the same or
greater degree of safety as the machine’s safety related control
system that includes the EZ-SCREEN Type 2 System.

The N.O. safety outputs from an Interface Module provide a se-
ries connection of redundant contacts that form safety stop cir-
cuits for use in either single-channel or dual-channel control.

1.12.2.2 Dual-Channel Control

Dual-channel control provides the ability to electrically extend
the safe switching point beyond the FSD contacts. This method
of interfacing is capable of detecting certain failures in the con-
trol wiring between the safety stop circuit and the MPCEs.
These failures include a short-circuit of one channel to a sec-
ondary source of energy or voltage, or the loss of the switching
ability of one of the FSD outputs. Such failures could lead to the
loss of redundancy — or to a complete loss of safety, if not de-
tected and corrected.
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The possibility of a failure to the wiring increases as the physical
distance between the FSD safety stop circuits and the MPCEs
increase, as the length or the routing of the interconnecting
wires increases, or if the FSD safety stop circuits and

the MPCEs are located in different enclosures. For this reason,
dual-channel control should be used in any installation where
the FSDs are located remotely from the MPCEs.

1.12.2.3 Single-Channel Control

Single-channel control uses a series connection of FSD con-
tacts to form a safe switching point. After this point in the ma-
chine’s safety-related control system, failures can occur that
would result in the loss of the safety function (such as a
short-circuit to a secondary source of energy or voltage).

For this reason, single-channel control interfacing should be
used only in installations where FSD safety stop circuits and the
MPCEs are mounted within the same control panel, adjacent to
each other and are directly connected to each other; or where
the possibility of such a failure can be excluded. If this can not
be achieved, then dual-channel control should be used.

Methods to exclude the possibility of these failures include, but
are not limited to:

* Physically separating interconnecting control wires from
each other and from secondary sources of power

 Routing interconnecting control wires in separate conduit,
runs, or channels

* Locating all elements (modules, switches, and devices under
control) within one control panel, adjacent to each other and
directly connected with short wires

e Properly installing multi-conductor cabling and multiple
wires through strain relief fittings (over-tightening of a
strain-relief can cause short-circuits at that point)

¢ Using positive-opening or direct-drive components, installed
and mounted in a positive mode

1.12.3 MPCEs

Each of the two MPCE 1 and MPCE 2 (Machine Primary Control
Elements) must be capable of immediately stopping the danger-
ous machine motion, irrespective of the state of the other.
These two channels of machine control need not be identical,
but the stop time performance of the machine (Tg used to cal-

culate the Minimum Safety Distance, see Block 1.8.1 on

Page 4) must take into account the slower of the two channels.
Some machines offer only one Primary Control Element. For
such machines, it is necessary to duplicate the circuit of the sin-
gle MPCE to add a second. Refer to Figure 31 on Page 61 or
consult the machine manufacturer for additional information.

1.13 SECURITY PROTOCOL

Certain procedures for installing, maintaining and operating the
EZ-SCREEN Type 2 System must be performed by either a Des-
ignated Person as specified in Block 1.13.1 on Page 8 or a Qual-
ified Person as specified in Block 1.13.2 on Page 8.

1.13.1 Designated Person

A Designated Person is identified and designated in writing, by
the employer, as being appropriately trained and qualified to
perform the specified check-out procedures on the EZ-SCREEN
Type 2 System. A machine operator so designated may be a
Designated Person. The Designated Person is empowered to:

» Perform manual resets and hold possession of the Reset key

1.13.2 Qualified Person

A Qualified Person, by possession of a recognized degree or
certificate of professional training, or by extensive knowledge,
training and experience, has successfully demonstrated the
ability to solve problems relating to the installation of the
EZ-SCREEN Type 2 System and its integration with the guarded
machine. In addition to everything for which the Designated
Person is empowered, the Qualified Person is empowered to:

* Install the EZ-SCREEN Type 2 System

» Performall EZ-SCREEN Type 2 System check-out procedures
(see Block 6.1.1 on Page 39)

* Have access and make changes to the EZ-SCREEN Type 2
System configuration settings and hold possession of the
Banner special tool that removes the screws fastening the se-
curity plate that prevents access to the configuration display
panel

* Reset the system following a lockout condition (see Lockout
Condition on page 66).
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1.13.3 Remote Reset Switch - System Test

/\ WARNING!

RESET SWITCH LOCATION
THE RESET SWITCH MUST BE:
OUTSIDE OF THE HAZARDOUS AREA, IN A LOCATION THAT ALLOWS THE SWITCH
OPERATOR FULL VIEW OF THE ENTIRE GUARDED AREA; OUT OF REACH FROM
WITHIN THE SAFEGUARDED SPACE; PROTECTED AGAINST UNAUTHORIZED OR IN-
ADVERTENT OPERATION. IF ANY AREAS ARE NOT VISIBLE FROM THE RESET
SWITCH, ADDITIONAL MEANS OF SAFEGUARDING (E.G. SAFETY MATS OR ADDI-
TIONAL LIGHT SCREENS) SHALL BE PROVIDED, AS DESCRIBED BY EN 954-1 SE-
RIES OR OTHER APPROPRIATE STANDARDS. FAILURE T0 DO SO COULD RESULT IN
SERIOUS INJURY OR DEATH.

TEST FUNCTION
A MACHINE OR AUTOMATIC TEST (OR CHECK) OF THE EZ-SCREEN TYPE 2 Sys-
TEM AND ITS INTERFACE MAYBE REQUIRED AS DETERMINED BY RISK ASSESSMENT
AND APPROPRIATE STANDARD (E.G. ISO 14121 AnD EN 954-1). FAILURE TO
TEST OR CHECK THE SAFEGUARDING FUNCTION AT APPROPRIATE INTERVALS CAN
LEAD TO THE LOSS OF THE SAFETY FUNCTION.

System Resets are performed using a remote mounted Normal-
ly Closed (N.C.) momentary type Reset Switch.

The Reset Switch can be used in the following way:

 As a Test/Start/Restart/Reset for Latch Models
* As a Test/Reset for Trip Models

The Test/Reset wire of the Receiver must be connected to the
supply voltage via a remotely positioned Normally Closed (N.C.)
Reset Switch and the contacts of the Machine Control TEST cir-
cuit (typically a Normally Open (N.O.) contact held or energized
closed).

To perform a manual reset or a system Test, the normally
closed (N.C.) switch should be opened for a minimum of 0,25 s
and then re-closed.

& [fthis input is connected to 0 VDC or left floating, the system
goes to a lockout condition on power-up.

The switch must be located outside the guarded area, and must
not be within reach from within the guarded area. Its location
should provide a clear view of the entire guarded area. If any
hazardous areas are not in view from the switch location, addi-
tional means of guarding must be provided. The switch should
be protected from accidental or unintended actuation (for ex-
ample, through the use of rings or guards).
& Resetting a guarding device must not initiate hazardous
motion.

Safe work procedures must require that a start-up procedure is
followed and that the individual performing the Reset verifies
that the entire hazardous area is clear of all personnel, before
each Reset of the guarding device is performed. If any area can
not be observed from the Reset Switch location, additional sup-
plementary guarding must be used; at minimum, visual and au-
dible warnings of machine start-up.

1.14 CONTROL RELIABILITY & SAFETY
CATEGORIES

To summarize the expected safety circuit performance in
high-risk situations, requirements of Control Reliability and Cat-
egories 3 and 4 (EN 954-1) demand that a reasonably foresee-
able, single failure does not lead to the loss of the safety func-
tion, and does not prevent a normal or immediate stop from
occurring. The failure or the fault must be detected at or before
the next demand of safety (e.g. at the beginning or end of a cy-
cle, or when a safeguard is actuated). The safety-related part of
the control system then must issue an immediate stop com-
mand, or prevent the next machine cycle or hazardous situation
until the failure or fault is corrected.

The effect of EN 954-1 is to place a “floor” or a baseline for sit-
uations in which a minimum level of performance has been
mandated or in cases where a risk assessment has determined
a need for Control Reliability, Category 3 or Category 4 level of
performance.

In lower-risk safety applications, safeguards and safety circuits
do not require the level of performance and fault tolerance de-
scribed by Control Reliability, Category 3 or Category 4. Appli-
cations involving situations that could result in a slight or nor-
mally reversible injury (e.g., only requiring first aid) can be
solved by EN 954-1 Category 2.

EN 954-1 Category 2 does not require the same level of per-
formance and fault tolerance as required by Control Reliability,
Category 3 or Category 4. Safety-related parts of control sys-
tems designed to Category 2 “shall be designed so that their
function(s) are checked at suitable intervals by the machine
control system.” This allows a single fault to lead to the loss of
the safety function between the check [test] of the system, but
the loss of safety function is detected by the check. By compar-
ison, in a system designed to EN 954-1 Category 4, a single
fault or an accumulation of faults does not lead to a loss of the
safety function.

While EN 954-1 generally applies to the machine level,

IEC 61496-1 and IEC 61496-2 specifies requirements for the
design, construction and testing for two levels or “types” of ac-
tive opto-electronic protective devices (AOPDs) or light curtains
(light screens). “Type 2” and “Type 4” describe differing re-
quirements to ensure that appropriate safety-related perform-
ance is achieved. The appropriate type is dependent on the
overall degree of risk reduction, as determined by the ma-
chine's Risk Assessment (See 1SO 14121).

A Type 2 AOPD relies on periodic testing to detect a failure to
danger. Between tests, a single fault can result in the loss of the
safety function. While this level of performance and fault toler-
ance is generally not allowed in Category 4 situations, it is ac-
ceptable in the lower-risk situations described by Category 2.
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While the EZ-SCREEN Type 2 accomplishes internal self-tests
on a continual bases, the installation should provide an addi-
tional periodic test/check of the EZ-SCREEN Type 2 System and
its interface to ensure the integrity of the safety function (see
Block 1.13.3 on Page 9 - Test/Reset procedure). A component
failure detected by periodic test/check must cause a “stop”
signal to be sent to the guarded machine and puts the System
into a Lockout condition.

Recovery from this type of Lockout condition requires:
* Replacement of the failed component (to restore the safety
function) and

» The appropriate reset procedure (see Block 5.2.2.2 on
Page 36).

The Diagnostic Display is used to diagnose causes of a Lockout
condition (see Block 6.2.1.2 on Page 46).

1.15 ELECTROMAGNETIC COMPATIBILITY
(EMC)

The EZ-SCREEN Type 2 System is in compliance with
EN 50081-2 and EN 55011 (CISPR11) for EMC requirements.

1.16 EQUIPMENT VIBRATION LEVELS

The EZ-SCREEN Type 2 System is in compliance with
IEC 61496-1 for shock and vibration levels.

1.17 EQUIPMENT RADIATION LEVELS

The Alignment Tool used for aligning the EZ-SCREEN Type 2
System is in compliance with IEC 60825 for laser radiation lev-
els.

1.18 PRODUCT USE IN EXPLOSIVE

ATMOSPHERES

The EZ-SCREEN Type 2 System is not specifically designed or
intended for use in a volatile or explosive atmosphere.

If the EZ-SCREEN Type 2 System is to be used in an explosive
atmosphere, then the Sensors should be fitted in special expol-
sion- proof enclosures suitable for this purpose. Contact Ban-

ner for further information (see Banner Customer Information

as listed on page 69).

1.19 PRODUCT REPAIR

In the unlikely event of a failure of the EZ-SCREEN Type 2 Sys-
tem or a component, it is strongly recommended that the prod-
uct or component be returned to Banner for repair and not out-
sourced or sent to a third party repair organisation (see Banner
Customer Information as listed on page 69).

If this recommendation is ignored, Banner accepts no respon-
sibility or liability for the product and any guarantee of the prod-
uct is deemed invalid.

10 119240 rev. A 29.11.06

INSTRUCTION MANUAL - EUROPEAN VERSION



EZ-SCREEN® Type 2 System

Introduction

2 INTRODUCTION

This Chapter details information of an introductory nature to the
equipment.

2.1 PRODUCT FEATURES

The Banner EZ-SCREEN Type 2 System described by this man-
ual has the following product features:

* Integrated Light Screens designed in particular for Hand De-
tection

 Synchronized, modulated infrared sensing beams, 30 mm
resolution with defined area heights from 150 mm to
1800 mm in increments of 150 mm

* Operating range of up to 15 metres
» Compact housing

* Versions with Trip or Latch output operation (Automatic or
Manual Start/Restart)

* Integral electronics and optics within the housing

¢ AReceiver self-check occurs at power-up, upon restart, when
requested by a TEST signal (see Block 1.13.3 on Page 9), and
automatically every 0,5 seconds during RUN mode.

» FMEA tested according to IEC 61496-1, type 2 ESPE require-
ments

¢ Opposed mode opto electronic guarding
* Emitter and Receiver LEDs providing system status

* Highly immune to EMI, RFI, ambient light, weld flash, and
strobe light

* Vibration-tolerant, factory burned-in Emitter and Receiver cir-
cuitry for toughness and dependability

* Redundant OSSD output circuitry
» Microprocessor-controlled

* Visual indication for Emitter/Receiver TOP/BOTTOM align-
ment

2.2 DISCLAIMER INFORMATION

IMPORTANT.... READ THIS BLOCK BEFORE PROCEEDING!

This Manual is intended to provide complete application, instal-
lation, operation, and maintenance instructions. In addition, it is
suggested that any questions regarding application or use of
EZ-SCREEN Type 2 System be directed to the factory applica-
tions department (see Banner Customer Information as listed
on page 69).

Banner EZ-SCREEN Type 2 System can guard against accidents
only when they are properly installed and integrated into the
machine, properly operated, and properly maintained. See
Chapter 4 of this manual for installation procedures, consider-
ations, and precautions. See Chapter 5 and Chapter 6 for oper-
ating and maintenance information. Itis the responsibility of the
purchaser and/or user to apply this EZ-SCREEN Type 2 System
in full compliance with European Standards as listed in

Block 1.5 on Page 2.

The user has the responsibility to ensure that all local, state, na-
tional laws, rules, codes, and regulations relating to the use of
this machine guarding system in any particular application are
satisfied. Extreme care is urged to ensure that all legal require-
ments have been met and that all installation and maintenance
instructions contained in this manual are followed.

2.3 ABOUT THIS MANUAL

This Manual consists of a number of Chapters.

A block numbering system is also used in the Manual to assist
in easy location and readability of information in a logical way.

Chapters are numbered 1, 2, 3 and so forth.

Block numbering is broken down into up to 4 levels of informa-
tion as follows:

Lever 1 TITLE IN UPPER CASE 15 PT

Level 1.1 TITLE IN UPPER CASE 14 PT

Level 1.1.1 Title in Title Case 12 pt
Level 1.1.1.1 Title in Title Case 10 pt

lllustrations are numbered 1, 2, 3, 4, etc. throughout the Man-
ual.

Tables are numbered 1, 2, 3, 4, etc. throughout the Manual.

For ON LINE versions of the Manual, there is an interactive Ta-
ble of Contents (Bookmarks) on the left hand side, which breaks
down into 4 block levels as well as Figure and Table Listings.

If the bookmarks are not visible when the document is opened:
they may be activated by clicking Window then Bookmarks
from the menu. Clicking a bookmark directs the Reader to the
information.

For printed versions of this document, there is a conventional
Table of Contents at the beginning of this document.

For Readers of the ON LINE version of this document, Cross
References are identified in blue type and are hypertexed. That
is to say, when scrolling through the document using the
mouse, the cursor changes from & to <. At this point if the
mouse is clicked, the document is routed directly to that partic-
ular reference. The Reader can return to the original place in the
document by clicking on the \Bookmark W' then selecting Go to
Bookmark or alternatively clicking on the highlighted book-
mark.

In general emphasis is used to emphasize information of medi-
um importance such as Machine functions etc.

In general bold emphasis is used to emphasize information of
particular importance such as Machine commands, titles etc.

Change bars are also used in the document to indicate revi-
sions. They are positioned in the left or right hand margins ad-
jacent to the change.

At the end of the Manual there are a number of Appendices.
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2.4 SYSTEM DESCRIPTION

Banner EZ-SCREEN Type 2 System(s) (Figure 4 on Page 12)

come in a range of heights from 150 mm to 1800 mm and are
generally used as safeguarding devices in automation where it
is necessary to control and protect access to dangerous zones.

YrrTrrTrTrTrTTOYTY

@ Systems available with Trip or Latch Receivers
Figure 4 EZ-SCREEN Type 2 System Emitter/Receiver Models

Banner EZ-SCREEN Type 2 System(s) can be used to stop mov-
ing machinery in the typical applications detailed in Block 1.11
on Page 6.

Figure 5 on Page 12 shows a typical application for a Banner
EZ-SCREEN Type 2 System.

Figure 5 Typical EZ-SCREEN Type 2 System Application

In typical operation, if any part of an operator’s body (or any
opaque object) of more than a pre-determined cross section is
detected, the OSSD (Output Signal Switching Device) sol-
id-state outputs turn off. These outputs are connected to the
guarded machine’s FSDs (Final Switching Devices) that control
the MPCEs (Machine Primary Control Elements) which immedi-
ately stop the motion of the guarded machine.

A Banner EZ-SCREEN Type 2 System comprises an Emitter and
a Receiver and houses internally the command and control
functions. There is no external controller.

Trip & Latch Functions (Automatic & Manual Start/Restart) are
described in Block 2.4.2 on Page 13.

All models require a supply voltage of +24 VDC £20%.

Both Emitter and Receiver feature individual LEDs to provide
continuous indication of the system’s operating status and er-
ror conditions. See Block 5.1 on Page 35 for more information.

12 119240 rev. A 29.11.06
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EZ-SCREEN® Type 2 System

Introduction

2.4.1 Main Components

@ See Figure 6 on Page 13, Figure 7 on Page 13 and
Table 3 on Page 18.

Emitter & Receiver

The Emitter and Receiver housings are constructed from ex-
truded aluminium housing with yellow polyester powder finish.

Emitters have a row of synchronized, modulated, infrared (in-
visible) light-emitting diodes (LEDs).

Receivers have a corresponding row of synchronized photo de-
tectors. The area of the Light Screen created by the Emitter and
Receiver is called the defined area; its width and height being
determined by the length of the sensor pair and the distance be-
tween them. The maximum range is dependent on the resolu-
tion, which decreases if corner mirrors are used. Emitter and
Receiver pairs with 30 mm resolution have a maximum range
of 15 m.

Receivers are available in Trip or Latch versions.

Emitter

Receiver
Trip or Latch

Figure 6 Emitter and Receiver Models

Receiver
PN

=

S= 4 Specified Test Piece

N
N

7

Emitter

o/

Status *‘ b

Indicators pefined
Area

M12 QD
Fittings

Quick-Disconnect
T{ ~_ Cables /

Figure 7 EZ-SCREEN Type 2 System - Emitter, Receiver, & Cables

2.4.2 Operating Features

The EZ-SCREEN Type 2 System described in this manual fea-
tures several standard selectable functions:

e Trip Output (auto Reset and Test for Trip version Receivers
only)

* Latch Output (manual Start/Restart for Latch version Receiv-
ers only)

* 30 mm resolution and operating distance up to 15 m

2.4.2.1 Trip Output

For EZ-SCREEN Type 2 System(s) with Trip type Receivers, the
0SSD outputs turn ON after power is applied, and the Receiver
passes its internal self-test/synchronization and recognizes that
all beams are Clear. The Trip Output automatically resets to un-
block beam(s). For timing diagram see Figure 33 on Page 63.

2.4.2.2 Latch Output

For EZ-SCREEN Type 2 System(s) with Latch type Receivers,
the system requires a manual Reset for the 0SSD outputs to
turn ON, after power is applied and all beam(s) are clear (see
Block 5.2 on Page 36).

A manual Reset is required to clear a Power-Up Lockout or
Latch condition after clearing the defined area. This function is
designed to provide a Monitored Manual Reset (that is,
closed-open-closed action).

INSTRUCTION MANUAL - EUROPEAN VERSION
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EZ-SCREEN® Type 2 System

2.4.2.3 Lockout Conditions

A Lockout condition causes the system 0SSD outputs to turn
OFF.

Internal Lockout conditions require a manual Reset routine to
return the system to normal operating after the failure has been
corrected and the input has been correctly cycled. A description
of possible lockouts, their causes, and troubleshooting hints
are listed in Block 6.2.1.2 on Page 46.

2.4.2.4 Remote Test Input

/\ WARNING!

TEST FUNCTION
A MACHINE OR AUTOMATIC TEST (OR CHECK) OF THE EZ-SCREEN TYPE 2 Ss-
TEM AND ITS INTERFACE MAYBE REQUIRED AS DETERMINED BY RISK ASSESSMENT
AND APPROPRIATE STANDARD (E.G. EN 954-1. FAILURE TO TEST OR GHECK THE
SAFEGUARDING FUNCTION AT APPROPRIATE INTERVALS CAN LEAD TO THE LOSS
OF THE SAFETY FUNCTION.

A Test function is incorporated into the Reset Input of the Re-
ceiver. See Block 1.13.3 on Page 9 and Figure 30 on Page 60.

2.4.2.5 Emitter/Receiver QD & Connection Options

Electrical connections are made through M12 quick-discon-
nects.

The Emitter has an 8-pin connector which is used as follows:

¢ Power Supply Pin 1
e Ground/PE Pin 7
e Common Pin 6

@ Pins 2, 3, 4, 5 & 8 not normally connected.
See Figure 29 on Page 59 for wiring information.

The Receiver also has an 8-pin connector which is used as fol-
lows:

e Power Supply Pin 1
e Ground/PE Pin 7
e Common Pin 6
* 0SSD 1 Pin5
e 0SSD 2 Pin 4

* Test/Reset Input Facility Pin 8
@ Pins 2 and 3, not normally connected.

See Figure 30 on Page 60 for wiring information.

EZ-SCREEN Emitter/Receivers with 8-pin connectors can be
connected to their own power supply or to the Receiver cable
using colour for colour connection. The colour for colour con-
nection allows the user to interchange Emitter and Receiver po-
sitions without rewiring (See Figure 32 on Page 62 for further
information).

14 119240 rev. A 29.11.06
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EZ-SCREEN® Type 2 System General Information

3 GENERAL INFORMATION

This Chapter details information of a general nature on the
equipment.

3.1 PRODUCT

This block details product information such as GE and Product
Identification Label together with their location.

3.1.1 CE Marking

The CE information is combined with Product Identification in-
formation as shown in Figure 8 on Page 15.

3.1.2 Product Identification Label

This label is located on the Emitter and Receiver as shown in
Figure 8 on Page 15 and is personalised with the information
applicable to a specific model as listed in the table below.

www.bannerengineering.com (OO \
MODEL NO: LS2T_R30_150  SERIAL NO: 802391  RESOLUTION: 30 mm T
DEFINED_ AREA: 150.. RANGE 0,2 m to 15 m EFFECTIVE APFRTURE ANG.LE: ?“ @3m Q ;E 3
SUPPLY: SEE TABLE 1 24 V dc +/- 15% 9 mA dc max. 0SSD RATING: Imax=0.5 A; Vmin=Vsupply-1.0V
SAFETY RATING: Type 2 per IEC 61496, Cat 2 per EN 954-1 RESPONSE TIME: 11 ms
ENCLOSURE RATING: IP65; TEMPERATURE RATING: 0° C to 55° C c € % '-E
— N =g
Defined ‘ Response \h : %%?
Model Number Area Supply 0SSD Rating Time (ms) %%g?
LS2E30-15008 150 24 VDG = 15%, 50 mA DC max N/A * N/A ** %Eggg
LS2E30-30008 300 24 VDG = 15%, 50 mA DC max N/A * N/A ** gég
LS2E30-45008 450 24 VDG = 15%, 50 mA DC max N/A * N/A ** gg%;g |
LS2E30-60008 600 24 VDG + 15%, 50 mA DC max N/A * N/A ** ;gagg ‘
LS2E30-75008 750 24 VDG + 15%, 50 mA DC max N/A * N/A ** E;g
LS2E30-90008 900 24 VDG + 15%, 50 mA DC max N/A * N/A ** §;ff*§ ‘
LS2E30-105008 1050 24 VDG = 15%, 50 mA DC max N/A * N/A ** Ei;gg |
LS2E30-120008 1200 24 VDG = 15%, 50 mA DC max N/A * N/A ** iggig
LS2E30-135008 1350 24 VDC + 15%, 50 mA DC max N/A * N/A **
LS2E30-150008 1500 24 VDC + 15%, 50 mA DC max N/A * N/A **
LS2E30-165008 1650 24 VDC + 15%, 50 mA DC max N/A * N/A **
LS2E30-180008 1800 24 VDC + 15%, 50 mA DC max N/A * N/A **
LS2_R30-15008 150 24 VDC = 15%, 90 mA DC max. Imax=0.5A; Vmin=Vsupply-1.0V 11
LS2_R30-30008 300 24 VDC = 15%, 90 mA DC max. Imax=0.5A; Vmin=Vsupply-1.0V 13
LS2_R30-45008 450 24 VDC + 15%, 90 mA DC max. Imax=0.5A; Vmin=Vsupply-1.0V 14
LS2_R30-60008 600 24 VDG + 15%, 90 mA DC max. Imax=0.5A; Vmin=Vsupply-1.0V 16
LS2_R30-75008 750 24 VDC = 15%, 90 mA DC max. Imax=0.5A; Vmin=Vsupply-1.0V 17
LS2_R30-90008 900 24 VDC = 15%, 90 mA DC max. Imax=0.5A; Vmin=Vsupply-1.0V 19
LS2_R30-105008 1050 24 VDC = 15%, 90 mA DC max. Imax=0.5A; Vmin=Vsupply-1.0V 21
LS2_R30-120008 1200 24 VDC = 15%, 90 mA DC max. Imax=0.5A; Vmin=Vsupply-1.0V 22
LS2_R30-135008 1350 24 VDC = 15%, 90 mA DC max. Imax=0.5A; Vmin=Vsupply-1.0V 24
LS2_R30-150008 1500 24 VDC = 15%, 90 mA DC max. Imax=0.5A; Vmin=Vsupply-1.0V 25
LS2_R30-165008 1650 24 VDC = 15%, 90 mA DC max. Imax=0.5A; Vmin=Vsupply-1.0V 27
LS2_R30-180008 1800 24 VDC = 15%, 90 mA DC max. Imax=0.5A; Vmin=Vsupply-1.0V 29
*  For these models the 0SSD RATING category heading is not printed.
** For these models the RESPONSE TIME category heading is not printed.
Figure 8 Emitter/Receiver Production Identification Label
3.1.3 Certificate of Adequacy
The EZ-SCREEN Type 2 System Instruction Manual (119240
dated 29-11-2006) satisfies the requirements of Machine Direc-
tive 98/37/EC (2000), Safety of Machinery, Section 1.7.4 - In-
structions.
INSTRUCTION MANUAL - EUROPEAN VERSION 119240 rev. A 29.11.06 15
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3.1.4 Declaration of Conformity

The EZ-SCREEN Type 2 System is delivered with a Declaration
of Conformity as shown in Figure 9 on Page 16. This declara-
tion is delivered to the Customer to certify that the product com-
plies with the GE-Norm.

Declaration of Conformity Declaration of Conformity

Attached Schedule

::.dmrau..n | R :-.,'.m.'.., Carp. EZ SCREEN Typs 2
ress: TH fih Ave N. = L st
‘ Minnespelis, MN 55441 USA Models covered by this Declarstion of Conformity:

EZ-SCREEN Type 2
| (Phutocleetrie Safity Light Curtais)
- i i conformity with the peovisicns of ‘

Fhereuith doclares that

Famitters Hecelvers : | Fairs

LSIEM-15008

:
s

the Macinery Directive (Directive
SWENEEC), and all Esestial Health and
Safity Rocgsivvments have boen met

{5¢¢ produst manual or sttached schedube (if
applicahle) far madels covered by this
Declaration of Confermity)

g
i

the Sollenwing other FEC Directives:

- in i conformity with the peorvisions of | TR, TMIVERC

and thas. |

the following (parts'clauses of)
harsonized standands, national
technical standands sad speci
have boen used

IEC 61496152004, -2: 1997 (Type 2 ADPTY
EN 984111997

LSILR3M0-15008
LSTLR30-30008
| LSZLR30-4S00%
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EN SO1TR: 1957

LSTLI0-60008
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LS2LRI0- 90008

EL Notified Bedy | TUV Product Service Gmbil

Cortificate;  # M6 85 04 27270 007 LSZLRI0- 10504
LSZLRI0-1 200
LSZLRI0-1 1504
LSILRI0-1 5904
LSILRID-1650(
LSILR30- 1500

"30-1 35

ES2LPM-16500)
LSZLPM- 15000

]
Xy
w88

LEZLPI- 1 500088
¥EE
IRE

REEERE

L kg, ey e B et ol s el = o e oprot o S et

Ay
i ‘f—)'y/: 7 271 Zoek

B gt e g D

EANNER

TN SEeTSOns, mone solutions

BANNERR

MOre Sensors, more solutions

BANMER P/N
1461 REV A

Declaration of Conformity

Manufacturer:

Declaration of Conformity

Attached Schedule
EZ SCREEN Type 2
Models covered by this Declaration of Conformity:

Banner Engineering Corp.
9714 10th Ave N.

Address: Minneapolis, MN 55441 USA

Emitters Receivers Pairs

Herewith declares that: EZ-SCREEN Type 2

(Photoelectric Safety Light Curtain) LS2E30-15008

LS2TR30-150Q8 LS2TP30-150Q88

- is in conformity with the
provisions of the Machinery
Directive (Directive 98/37/EEC),

LS2E30-300Q8 LS2TR30-300Q8 LS2TP30-300Q88

LS2E30-450Q8 LS2TR30-450Q8 LS2TP30-450Q88

(See product manual or attached
and all Essential Health and schedule (if applicable) f_or models
Safety Requirements have been | covered by this Declaration of
met. Conformity)

LS2E30-600Q8 LS2TR30-600Q8 LS2TP30-600Q88

LS2E30-750Q8 LS2TR30-750Q8 LS2TP30-750Q88

LS2E30-900Q8 LS2TR30-900Q8 LS2TP30-900Q88

- is in conformity with the

provisions of the following other
EEC Directives:

89/336/EEC, 73/23/EEC,

and that:

- the following (parts/clauses of)
harmonized standards have been
used:

IEC 61496-1:2004, -2:1997 (Type 2
AOPD)

EN 954-1:1997

EN 60204-1:1997

EN 50178:1997

TUV Product Service GmbH

EU Notified Body:
Y Certificate: #M6 05 04 27270 007

1, the undersigned, hereby declare that the equipment specified above conforms to the above Directive(s) and

LS2E30-1050Q8
LS2E30-1200Q8
LS2E30-1350Q8
LS2E30-1500Q8
LS2E30-1650Q8
LS2E30-1800Q8

LS2TR30-1050Q8
LS2TR30-1200Q8
LS2TR30-1350Q8
LS2TR30-1500Q8
LS2TR30-1650Q8
LS2TR30-1800Q8

LS2LR30-150Q8
LS2L R30-300Q8
LS2LR30-450Q8
LS2LR30-600Q8
LS2LR30-750Q8
LS2LR30-900Q8
LS2LR30-1050Q8
LS2LR30-1200Q8
LS2LR30-1350Q8
LS2LR30-1500Q8

LS2TP30-1050Q88
LS2TP30-1200Q88
LS2TP30-1350Q88
LS2TP30-1500Q88
LS2TP30-1650Q88
LS2TP30-1800Q88

LS2LP30-150Q88
LS2LP30-300Q88
LS2LP30-450Q88
LS2LP30-600Q88
LS2LP30-750Q88
LS2LP30-900Q88
LS2L P30-1050Q88
LS2LP30-1200Q88
LS2L P30-1350Q88
LS2L P30-1500Q88

Standard(s) LS2LR30-1650Q8 LS2LP30-1650Q88
I Y LS2LR30-1800Q8 LS2L P30-1800Q88
R.Eagle / Engineering Manager Date
Figure 9 Declaration of Conformity
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General Information

3.2 TECHNICAL DATA

This block details the most important technical data for the

product.

3.2.1 Specifications

Table 2 on Page 17 lists the specifications for the EZ-SCREEN
Type 2 System.

Table 2 EZ-SCREEN Type 2 System Specifications

Nomenclature

Value/Meaning

Sensor Available Types

Emitter - Standard Receiver - Trip Receiver - Latch

Supply Voltage (Vin)*

24 VDC £20%, (PELV) Emitter: 50 mA max. Receiver:90 mA max.

Short Circuit
Protection

1,4 A @ 55° C max.
1,2A @ 0° C min.

Response Time

Dependent on number of sensing beams (see Table 3 on Page 18 for models and number of beams):
8 beams —11 ms 40 beams — 17 ms 72 beams — 24 ms
16 beams — 13 ms 48 beams - 19 ms 80 beams — 25 ms
24 beams — 14 ms 56 beams —21 ms 88 beams — 27 ms
32 beams — 16 ms 64 beams — 22 ms 96 beams — 29 ms

Safety Rating

Type 2 per IEC 61496-1, IEC 61496-2; Category 2 as per EN 954-1

Reset Input
Remote Test Input

Connect to +24 VDC via a N.C. Reset Switch
Automatic Start Version** TEST/RESET

Manual Start Version** TEST/START/RESET ** Model dependant

Outputs (see Warning on
Page 33, Warning on
Page 33 and Warning on
Page 33)

Two solid-state 24 VDC, 0.5 A max. sourcing 0SSD (Output Signal Switching Device) outputs.
Not compatible with Banner Safety Handshake.

ON-State voltage: >Vin-1,5VDC 0SSD test pulse width: 0,25 ms
OFF-State voltage: 0,2VDC max.  OSSD test pulse period: 500 ms
Min. load resistance: 48 Q Max. load capacitance: 100 nF

Emitter/Receiver Oper-
ating Range

02mto15m

Range decreases with use of mirrors and/or lens shields:
Lens shields Approximately 10% less range per shield.
Glass-surface mirrors Approximately 8% less range per mirror.

See specific mirror data sheet or Banner Safety Catalogue for further information.

Ambient Light Immunity

> 10,000 lux at 5° angle of incidence

Strobe Light
Immunity

Immune as per IEC 61496-2

Emitter Element

Infrared LED, 950 nm at peak emission

Effective Aperture Angle
(EAA)

Meets Type 2 requirements per IEC 61496-2 + 5°@ 3 m

*The external voltage supply must be capable of buffering brief mains interruptions of 20 ms, as specified in IEC/EN 60204-1.

Enclosure

Size: See Figure 10 on Page 20

Materials: Extruded aluminium housings with yellow polyester powder finish and well-sealed; rugged die-cast zinc end caps
and acrylic lens cover
Body - IEC IP65

Rating: Connector - IEC IP67

Operating Conditions

Temperature: 0°Cto+55°C
Max. Relative Humidity: 95% maximum relative humidity (non-condensing)

Shock and Vibration

EZ-SCREEN Type 2 System has passed vibration and shock tests according to IEC 61496-1. This includes vibration (10 cycles) of
10 Hz to 55 Hz at 0,35 mm single amplitude (0,70 mm peak-to-peak) and shock of 10 g for 16 ms (6,000 cycles).

Status Indicators

See Block 5.1.1 on Page 35 and Block 5.1.2 on Page 35.

Mounting Hardware

Emitter and Receiver each are supplied with a pair of swivel end mounting brackets. Models 600 mm to 900 mm include one
swivel centre-mount bracket. Models 1050 mm to 1800 mm include one swivel centre-mount bracket. Mounting brackets are
2,3 mm thickness cold-rolled steel, black zinc finish.

Cables and Connections

See Table 11 on Page 52 for recommended QD cables. If other cables are used with this system, the user must verify suitability of
these cables for each application.

Certifications

C€
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General Information EZ-SCREEN® Type 2 System

3.2.2 Model Type Numbering * Two M12 cables, 8 pin standard for Emitter and Receiver
An EZ-SCREEN Type 2 System comprises the following: ¢ Mounting hardware
o Emitter @ Emitters and Receivers may be ordered separately or in

* Receiver (Trip or Latch version) pairs.

Table 3 Emitter/Receiver Pairs

30 mm Resolution Models - Range 0,2 m to 15 m
Model No. Part No. Defined Area Height (mm) | No. of Beams | Response Time (ms)

LS2E30-15008 3073524 150 8

LS2E30-30008 3073525 300 16

LS2E30-45008 3073526 450 24

LS2E30-60008 3073527 600 32

LS2E30-75008 3073528 750 40
B LS2E30-90008 3073529 900 48
E LS2E30-105008 3073530 1050 56 "

LS2E30-120008 30735 31 1200 64

LS2E30-135008 3073532 1350 72

LS2E30-150008 3073533 1500 80

LS2E30-165008 3077248 1650 88

LS2E30-180008 3077249 1650 96

LS2TR30-15008 3073534 150 8 11

LS2TR30-30008 3073535 300 16 13

LS2TR30-45008 3073536 450 24 14

LS2TR30-60008 3073537 600 32 16
g LS2TR30-75008 3073538 750 40 17
g LS2TR30-90008 3073539 900 48 19
; LS2TR30-105008 3073540 1050 56 21
§ LS2TR30-120008 3073541 1200 64 22
- LS2TR30-135008 3073542 1350 72 24

LS2TR30-150008 3073543 1500 80 25

LS2TR30-165008 3077250 1650 88 27

LS2TR30-180008 3077251 1800 96 29
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Table 3 Emitter/Receiver Pairs

30 mm Resolution Models - Range 0,2 m to 15 m

Model No. Part No. Defined Area Height (mm) | No. of Beams | Response Time (ms)
LS2LR30-15008 3073554 150 8 11
LS2LR30-30008 3073555 300 16 13
LS2LR30-45008 30 735 56 450 24 14

_ LS2LR30-60008 3073557 600 32 16
§ LS2LR30-75008 3073558 750 40 17
‘:_3 LS2LR30-90008 3073559 900 48 19
i LS2LR30-105008 3073560 1050 56 21
g LS2LR30-120008 30 735 61 1200 64 22
< LS2LR30-135008 30 735 62 1350 72 24
LS2LR30-150008 3073563 1500 80 25
LS2LR30-165008 30772 52 1650 88 27
LS2LR30-180008 3077253 1800 96 29
LS2LP30-150088 30735 64 150 8 11
LS2LP30-300088 3073565 300 16 13
s LS2LP30-450088 3073566 450 24 14
E LS2LP30-600088 3073567 600 32 16
% LS2LP30-750088 3073568 750 40 17
g LS2LP30-900088 3073569 900 48 19
§ LS2LP30-1050088 3073570 1050 56 21
g LS2LP30-1200088 3073571 1200 64 22
E LS2LP30-1350088 3073572 1350 72 24
= LS2LP30-1500088 | 3073573 1500 80 25
LS2LP30-1650088 | 3077256 1650 88 27
LS2LP30-1800088 | 3077257 1800 96 29

INSTRUCTION MANUAL - EUROPEAN VERSION

119240 rev. A 29.11.06

19



General Information EZ-SCREEN® Type 2 System

Table 3 Emitter/Receiver Pairs

30 mm Resolution Models - Range 0,2 m to 15 m
Model No. Part No. Defined Area Height (mm) | No. of Beams | Response Time (ms)
LS2TP30-150088 3073544 150 8 1
LS2TP30-300088 3073545 300 16 13
LS2TP30-450088 3073546 450 24 14
LS2TP30-600088 3073547 600 32 16
\ LS2TP30-750088 3073548 750 40 17
w0
s - LS2TP30-900088 3073549 900 48 19
o2
§ § LS2TP30-1050088 | 30 73550 1050 56 21
c =
8 = | LS2TP30-1200088 | 30 735 51 1200 64 22
E
= LS2TP30-1350088 | 30 73552 1350 72 24
LS2TP30-1500088 | 30 73553 1500 80 25
LS2TP30-1650088 | 3077254 1650 88 27
LS2TP30-1800088 | 3077255 1800 96 29

3.2.3 EZ-SCREEN Type 2 System Dimensions
Refer to Figure 10 on Page 20.

Dimensions in mm

—= 31,8 |=—

10,8—-| l— — 254 |=— Defined
@ Optional Mounting Method L4 L, L3 Area
eUQ (mm) | (mm) | (mm) | Y*(mm)

— 215 | 249 | 186 150
365 | 399 | 336 300
515 | 549 | 486 450
665 | 699 | 636 600
815 | 849 | 786 750
h v 3 964 | 998 | 935 900
1114 | 1148 | 1085 | 1050
1264 | 1298 | 1235 | 1200
11 1414 | 1448 | 1385 | 1350

A 1563 | 1597 | 1534 | 1500
l H . 1713 | 1747 | 1684 | 1650
1863 | 1897 | 1834 | 1800

169 | BB =
H T ‘f_‘o'@o T * Nominal measurement

Figure 10 Emitter & Receiver Dimensions

3.3 CUSTOMER SERVICE INFORMATION

For Customer service information refer to Banner Customer In-
formation as listed on page 69.
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Installation

4 INSTALLATION INFORMATION

/\ WARNINGS!

BEFORE INSTALLING THE EQUIPMENT
READ THE Safety Information in chapter 1 on page 1.

READ THIS CHAPTER CAREFULLY BEFORE INSTALLING THE SYSTEM
THE USER IS RESPONSIBLE FOR SATISFYING ALL LOCAL, STATE, AND NATIONAL
LAWS, RULES, CODES, OR REGULATIONS RELATING TO THE INSTALLATION AND
USE OF THIS CONTROL SYSTEM IN ANY PARTICULAR APPLICATION. EXTREME
CARE SHOULD BE TAKEN TO MEET ALL LEGAL REQUIREMENTS AND FOLLOW ALL
TECHNICAL INSTALLATION AND MAINTENANCE INSTRUCTIONS CONTAINED IN THIS
MANUAL. THE USER HAS THE SOLE RESPONSIBILITY TO ENSURE THAT THE
BANNER EZ-SCREEN TYPE 2 SYSTEM(S) IS INSTALLED AND INTERFACED TO
THE GUARDED MACHINE BY QUALIFIED PERSONS IN ACCORDANCE WITH THIS
MANUAL AND APPLICABLE SAFETY REGULATIONS. READ ALL OF CHAPTER 4 OF
THIS MANUAL CAREFULLY BEFORE INSTALLING THE SYSTEM. FAILURE TO FOLLOW
THESE INSTRUCTIONS COULD RESULT IN SERIOUS BODILY INJURY OR DEATH.

4.1.3 Emitter & Receiver Orientation

The Emitter and Receiver must be mounted parallel to each oth-
erand aligned in a common plane with both cable ends pointing
in the same direction. The Emitter should never be mounted
with its cable end oriented opposite the cable end of the Receiv-
er (Figure 11 on Page 21 refers). If this occurs, voids in the
Light Screen may allow objects or personnel to pass through
the defined area undetected.

4.1 INSTALLATION CONSIDERATIONS

/\ WARNING!

POSITION COMPONENTS CAREFULLY
THE EMITTER AND RECEIVER MUST BE POSITIONED SUCH THAT THE HAZARD CAN
NOT BE ACCESSED BY REACHING OVER, UNDER, AROUND OR THROUGH THE SENS-
ING FIELD. ADDITIONAL GUARDING MAY BE REQUIRED; SEE MINIMUM SAFETY
DisTANCE, Block 1.8 on Page 3, AND PASS-THROUGH HAZARDS,
Block 1.8.3 on Page 5, AND SUPPLEMENTARY GUARDING, Block 1.10 on
Page 6.

Receiver

Receiver

Emitter

&

N2
b) Emitter and Receiver not parallel
a) Cable ends point in opposite directions to each other
Problem: Voids in defined area Problem: Reduced excess gain

Figure 11 Examples of Incorrect Emitter / Receiver Orientation

The factors having the greatest influence on the installation of
the EZ-SCREEN Type 2 System are as follows:

e The required Minimum Safety Distance

* The presence of supplementary guarding

Other considerations include:

* Emitter/Receiver orientation

¢ Adjacent reflective surfaces

* Use of corner mirrors

* Electrical and optical noise

* Multi-system applications

4.1.1 Minimum Safety Distance
Refer to Block 1.8 on Page 3.

4.1.2 Supplementary Guarding
Refer to Block 1.10 on Page 6.

The Emitter and Receiver may be oriented in a vertical or hori-
zontal plane, or at any angle between horizontal and vertical, as
long as they are parallel and their cable ends point in the same
direction (Figure 12 on Page 21 refers). It should be verified
that the Light Screen completely covers all access to the hazard
point that is not already protected by fixed guarding or other
supplementary guarding.

,@}Receiver

. Receiver E
&

Emitter

Emitter ,&
&

b) Both cable ends up

a) Both cable ends down

c) Oriented parallel to floor with both cable
ends pointing in the same direction

Figure 12 Examples of Correct Emitter / Receiver Orientation
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4.1.4 Adjacent Reflective Surfaces
Refer to Block 1.9 on Page 5.

4.1.5 Use of Corner Mirrors

/\ WARNING!

AVOID RETROREFLECTIVE INSTALLATION
Do NOT INSTALL EMITTERS AND RECEIVERS IN RETRO-REFLECTIVE MODE, WITH
LESS THAN A 45° ANGLE OF INCIDENCE, AS SHOWN IN Figure 11 on Page 21.
SENSING COULD BE UNRELIABLE IN THIS CONFIGURATION; SERIOUS BODILY INJU-
RY OR DEATH COULD RESULT.

EZ-SCREEN Type 2 System may be used with one or more cor-
ner mirrors (see Block 6.3.2.6 on Page 55 and Block 6.3.2.7 on
Page 56). The use of glass-surface corner mirrors reduces the
maximum specified Emitter/Receiver separation by approxi-
mately 8% per mirror, as shown in Table 4 on Page 22.

Table 4 SSM Series Glass Surface Mirrors - Maximum Emitter &
Receiver Separation

Number of Corner Mirrors

1 2 3 4

13,8 12,7 11,7 10,8

For further information see the specific mirror data sheet or the
Banner Safety Catalogue.

@ Mirrors are not permitted for applications that would allow
personnel undetected access into the guarded area.

If mirrors are used, the difference between the angle of inci-
dence from the Emitter to the mirror and from the mirror to the
Receiver must be between 45° and 120° (see Figure 13 on
Page 22). If placed at a sharper angle, as shown in the example,
an object in the Light Screen may deflect beam(s) to the Receiv-
er, preventing the object from being detected (that is, false
proxing). Angles greater than 120° result in difficult alignment
and possible optical short circuits.

Recommended sensor configuration angle

Emitter

Receiver

@ Do not use retro-reflective mode for EZ-SCREEN Type 2 System(s)

Figure 13 Correct & Incorrect Modes of EZ-SCREEN Type 2 System
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4.1.6 Multi-System Applications

/A\ WARNING!

MULTIPLE PAIRS OF SENSORS
Do NOT CONNECT MULTIPLE PAIRS OF SENSORS TO ONE INTERFACE MODULE
(FOR EXAMPLE, IM-T-9A/-11A) OR OTHERWISE PARALLEL 0SSD 0UTPUTS.
CONNECTION OF MULTIPLE 0SSD OUTPUTS TO A SINGLE DEVICE CAN RESULT IN
SERIOUS INJURY OR DEATH, AND IS PROHIBITED.

Whenever two or more EZ-SCREEN Type 2 System Emitter and
Receiver pairs are adjacent to one another, optical crosstalk
may potentially take place between systems. To minimize opti-
cal crosstalk, the positions of the Emitters and Receivers should
be alternated (see Figure 14 on Page 23).

When three or more systems are installed in the same plane (as
shown for two pairs in Figure 14 on Page 23), optical crosstalk
may occur between sensor pairs whose Emitter and Receiver
lenses are oriented in the same direction. In this situation, opti-
cal crosstalk can be eliminated by mounting these sensor pairs
exactly in line with each other within one plane, or by adding a
mechanical barrier between the pairs.

a) Two Systems in a Horizontal Plane
Emitter

Receiver

_ Receiver

b) Two Systems Stacked

Emitter

Receiver

¢) Two Systems at Right Angles

Horizontal

Receiver

d) Multiple Systems

Receiver

Receiver 3

Emitter 3

Emitter 2

Opaque
Shield

Receiver 2

Receiver 1

Emitter 1

Figure 14 Installation of Multiple Systems - Alternate Emitters &
Receivers to Avoid Optical Crosstalk
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4.2 SYSTEM MOUNTING

4.2.1 GENERAL

Emitters and Receiver brackets are supplied as follows (see
Figure 15 on Page 24):

Between 150 mm & 450 mm length: One pair End Brackets
each.

Between 600 mm & 900 mm length: One pair End Brackets +
quantity 1 Centre Bracket each.

Between 1050 mm & 1800 mm length: One pair End Brackets
each + two Centre Brackets each.

Emitter/Receiver pairs may be spaced from 0,2 mto 15 m apart.

The brackets (when mounted to the sensor) allow for + 30° ro-
tation.

Centre mounting brackets must be used with longer sensors,
whenever the sensors are subject to shock or vibration. In such
situations, the sensors are designed to be mounted with up to
450 mm unsupported distance (between brackets).

The maximum distance between an Emitter and its Receiver is
reduced if corner mirrors are used (see Block 4.1.5 on
Page 22).

g \
il .

3
AN ~ | 2
5 -l 4
. . iy
AN

Nl

I\

/{ 2. . 10

T

Index to figure 4. Clamp (2)

1. Bracket (2) 5. Emitter/Receiver

2. M3 x 7 mm slotted hex head 6. Mounting surface
with compression washer (4) 7. Centre mounting brackets (2)
(tighten to 0,9 to 1,7 Nm) 8. M6 Keps nut (4)

3. M6 x19 mm Philips/slotted hex 9. M6 Keps nut (2)

with washer head (2)

Figure 15 Emitter & Receiver Mounting Hardware

4.2.2 Mounting Instructions

1) From a common point of reference and ensuring the Mini-
mum Safety Distance has been previously calculated as
stated in Block 1.8 on Page 3, take measurements to ensure
Emitter and Receiver are located in same plane with their
midpoints directly opposite each other.

@ |Important: The connector ends of both Emitter and Receiver
must point in the same direction (see Figure 12 on Page 21
and Warning on Page 6).

2) Mount Emitter and Receiver brackets (see below) using
supplied M6 bolts and Kep nuts (Figure 15 on Page 24 re-
fers). Alternatively, approved user supplied hardware may
be used (see Table 10 on Page 49).

3) Fit Emitter and Receivers in their brackets so that their lens-
es are directly facing each other.

Centre Mounting Brackets (one for Emitter/Receiver lengths

650 mm to 900 mm & two for 1050 mm to 1800 mm lengths)

4) Referring to Figure 15 on Page 24, temporarily remove sen-
sor from top and bottom Mounting Brackets.

5) Slide centre Clamp(s) (one or two depending on sensor
length) into position centrally or equidistant as appropriate
with supplied M3 screws.

6) Temporarily secure Gentre Mounting Bracket(s) to clamps
with supplied M3 screw(s).

7) Mark position of Centre Mounting Bracket(s) on mounting
surface and remove Centre Mounting Bracket(s).

8) Remove sensor from top and bottom Mounting Brackets.

9) Secure Centre Mounting Bracket(s) to mounting surface at
marked position(s).

10) Secure sensor to top, bottom and centre Mounting Brack-
ets.

11) Repeat Step 4) thru’ to Step 10) for other sensor.

12) Loosen all mounting screws to sensors and roughly align
Sensors.

13) Tighten top and bottom Mounting Brackets screws then M3
Screw(s) securing clamp to centre mounting bracket(s).
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4.2.2.1 Mechanical Alignment

1) Measure from a reference plane (for example, a level build-
ing floor) to same point(s) on Emitter and Receiver to verify
their mechanical alignment. Use a carpenter’s level or a
plumb bob. Alternatively, check the diagonal distances be-
tween the sensors, to achieve mechanical alignment.

2) Referring to Figure 16 on Page 25 verify that:
* Emitter and Receiver are directly opposite to each other
* Nothing is interrupting the defined area

* Defined area (marked on Emitter & Receiver) is same dis-
tance from a common reference plane for each sensor

 Emitter and Receiver are in same plane and are level/
plumb and square to each other (vertical, horizontal, or in-
clined at the same angle, and not tilted front-to-back or
side-to-side)

Les

Figure 16 Incorrect Mechanical Alignment

Angled or Horizontal Installations

3) Referring to Figure 17 on Page 25 verify that:
* Distance X,Y and Z at Emitter and Receiver are equal
* VVertical face (that is, lens) is level/plumb

* Defined area is square; check diagonal measurements if
possible (see Figure 18 on Page 25)

Emitter

Receiver
«Level «Level
X X
@ &

Y z Y z
|

Level Surface

Figure 17 Correct Angled or Horizontal Installations

Vertical Installations
4) Referring to Figure 18 on Page 25 verify that:
« Distance X at Emitter and Receiver are equal
* Both sensors are level/plumb (check both side and face)

* Defined area is square. Check diagonal measurements if
possible (Diagonal A = Diagonal B)

Receiver

|

=y

Emitter

L

=

o]
L

|
|

l
l
Level Surface

Figure 18 Correct Vertical Installations

& final alignment procedures are detailed in Block 4.4 on
Page 28.
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4.2.3 Mounting Emitter & Receivers on Stands

When using Banner MSA series stands and bases to mount the
EZ-SCREEN Type 2 System(s) Emitter and Receiver, proceed as
follows:

1) Position bases at desired locations and loosely mount using
bolt locations in four corners as described in MSA litera-
ture. Do not tighten mounting nuts at this stage, because
stand and Emitter/Receiver must still be levelled.

Other stands and bases may be used to mount the EZ-SCREEN
Type 2 System(s), but must allow the Emitter/Receivers to tilt
(both front-to-back and side-to-side) to accommaodate sloping
floor surfaces and the alignment procedure.

When fixed stands and bases are used, the type USMB-1 and
USCMB-1 brackets that are supplied with Light Screen may be
used to provide the necessary adjustability for alignment.

@ Refer to the appropriate standards for specifics on the cor-
rect beam configuration and mounting of EZ-SCREEN
Type 2 System(s).

2) Mount Emitters and Receivers, using supplied EZ-SCREEN
Type 2 System mounting brackets, so that beam closest to
reference plane; that is, floor, is at correct height with re-
spect to reference plane. Do not fully tighten screws until
sensors are aligned.

3) Position Emitter and Receiver housings so that they are per-
pendicular to reference plane, in all dimensions, with their
access covers facing each other (see Figure 11 on Page 21
or Figure 12 on Page 21). If necessary use spirit level to
check for plumb of reference plane.

4.2.4 Mounting Corner Mirrors

/\ WARNING!

AVOID RETROREFLECTIVE INSTALLATION
Do NOT INSTALL EMITTERS AND RECEIVERS IN RETRO-REFLECTIVE MODE, WITH
LESS THAN A 45° ANGLE OF INCIDENGE, AS SHOWN IN Figure 11 on Page 21.
SENSING COULD BE UNRELIABLE IN THIS CONFIGURATION; SERIOUS BODILY INJU-
RY OR DEATH COULD RESULT.

If corner mirrors are used in the application, measure and posi-
tion them as for the Emitter/Receivers. Refer to the data sheet
packed with the mirrors for specific installation instructions.

1) Referring to Block 4.2.3 on Page 26, carry out Step 1) on
page 26, Step 2) on page 26, and Step 3) on page 26.

2) Mount mirror(s) at desired locations, parallel to Emitter and
Receiver. If necessary, use a spirit level to verify plumb, if
reference plane surface is level).

3) Measure up from reference plane to position centre of mir-
ror’s reflective surface at vertical centre of beam grid, using
beam location marks on Emitter as a guide. Allow additional
reflective area above top beam and below bottom beam.

4) Angle mirror(s) relative to Emitter/Receiver, so that one
Emitter/Receiver’s front surface can be seen in first mirror
when standing directly in front of other Emitter/Receiver,
looking into mirror (see Block 4.1.5 on Page 22 and
Figure 13 on Page 22).

For situations where alignment is difficult, a LAT-1-LS Laser
Alignment Tool can be used to assist or confirm alignment by
providing a visible red dot along the sensor's optical axis (see
Block 4.4.2.4 on Page 31 and Table 18 on Page 56).

4.2.5 Mounting Reset Switch
See Block 1.13.3 on Page 9.
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4.3 INITIAL ELECTRICAL CONNECTIONS
A\ WARNING!

PROPER ELECTRICAL CONNECTION
ELECTRICAL CONNECTION MUST BE MADE BY A Qualified Person as specified
in Block 1.13.2 on Page 8 AND MUST COMPLY WITH NATIONAL STANDARDS.
Do NOT CONNECT OTHER WIRING OR EQUIPMENT T0 THE EZ-SCREEN TYPE 2
SYSTEM(S) OTHER THAN THOSE DESCRIBED IN THIS MANUAL. DOING SO COULD
RESULT IN SERIOUS INJURY OR DEATH.

Lockout procedures may be required as specified in ISO 14118
Safety of Machinery - Prevention of Unexpected Start-up.

The earth/ground (green/yellow wire) must always be connect-
ed to comply with relevant electrical standards and wiring
codes.

& Do not operate the EZ-SCREEN Type 2 System without an
earth ground connection. See Warning above.

Electrical connections should be made strictly in the order
that they are written.

Do not remove end-caps.
No internal connections are to be made.

All connections are made through the 8-pin Emitter and Re-
ceiver QD (M12 or Euro-style).

4.3.1 Routing Cables

The EZ-SCREEN Type 2 System is designed and manufactured
to be highly resistant to electrical noise and to operate reliably
in industrial settings. However, extreme electrical noise may
cause a random Trip or Latch condition and in extreme cases, a
Lockout is possible.

@ Emitter and Receiver wiring is low voltage, therefore routing
the Emitter/Receiver wiring adjacent to power wiring, mo-
tor/servo wiring, or other high-voltage wiring may inject
noise into the EZ-SCREEN Type 2 System. It is good wiring
practice (and may be compulsory for certain wiring codes of
practise) to isolate Emitter and Receiver cables from
high-voltage wiring. Routing cables close to noisy wiring
should also be avoided and a good earth ground connection
should also be provided.

Emitter/Receiver Quick Disconnect (QD) cabling and any inter-
connect wiring should meet the following specifications:

» Wiring used should have an insulation temperature rating of
at least 90°C.

& Cable length includes power (+24 VDC) and return (0 VDC)
wires at +25°C. It is intended to ensure that adequate power
is available to the EZ-SCREEN Type 2 System when the sup-
ply is operating at +24 VDC - 20%.

Connection should be made in accordance with local wiring
regulations for low-voltage DC control cables and may re-
quire installation of electrical conduit. Refer to Table 5 on
Page 27 and Table 11 on Page 52 for selection of
Banner-supplied cables.

Table 5 Max. Cable Length Versus Total Current Draw - Including both 0SSD

Loads
Cable Current Draw (A)
Size
(mm?) 0,5 0,75 1,0 1,25 1,5 1,75
0,823 143m | 762m | 573m | 451m | 381m | 332m
0,518 73m 488m | 366m | 29m 244m | 21,3m
0326* | 457m 305m [ 229m | 18m 152m | 134m

* For type QDE-...D cables, see Table 11 on Page 52.
Connect as follows:
1) Connect 8-pin Emitter and 8-pin Receiver QD connectors.

2) Route cables to junction box, electrical panel, or other en-
closure in which redundant mechanically linked interposing
relays, FSDs, or other parts of control system are located.

4.3.2 Cables

Emitter and Receiver Quick Disconnect cables are available in
various lengths (see Table 11 on Page 52, Table 12 on Page 52
and Table 13 on Page 53 for Identification).

4.3.2.1 Emitter Connection

EZ-SCREEN Type 2 System Emitters have an 8-pin cable but
only three wires are used as follows:

Pin 1 Brown +24 VDG

Pin 6 Blue 0VDC

Pin 7 Green/Yellow GND

The remaining wires may be used for an optional (colour for
colour) parallel connection to the Receiver cable which provides
for sensor interchangeability thus allowing installation of either
sensor at either QD connection. This is also advantageous for
troubleshooting.

Connect EZ-SCREEN Type 2 System Emitters as follows:

1) Referring to Figure 29 on Page 59, connect as locally re-
quired.
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4.3.2.2 Receiver Output Connection

EZ-SCREEN Type 2 System Receivers have an 8-pin cable but
only six wires are used:

Pin 1 Brown +24 VDG

Pin 6 Blue 0VDC

Pin 7 Green/Yellow GND

Pin 5 Black 0SSD 1

Pin 4 White 0SSD 2

Pin 8 Violet Test/Reset (Trip systems)

Test/Start/Restart/Reset (Latch systems)

The remaining wires, Pins 2 and 3, may be used for optional
(colour for colour) parallel connection to the Emitter cable
which provides for sensor interchangeability thus allowing in-
stallation of either sensor at either QD connection. This is also
advantageous for troubleshooting.

@ Do not connect wiring to the machine control circuits (i.e.
0SSD outputs) at this stage.

1) Jumper unterminated orange and orange/black wires to-
gether (do not connect to machine at this time). Prevent
wires from shorting to ground or to other sources of energy
(for example, by jumpering with an insulated terminal
block).

2) Referring to Figure 30 on Page 60 or Figure 31 on Page 61
connect unterminated power and earth/ground connections
of Receiver cables.

& for Trip version Receivers, connection of pin 8 to a Reset
Switch is only necessary if error detection is required on
Start-Up.

3) Connect external Reset Switch to Reset wire (colour violet)
on Receiver cable and to 24 VDC (see Figure 30 on Page 60
or Figure 31 on Page 61) (see Warning on Page 9 on the
physical location of the external Reset Switch).

4.4 INITIAL CHECKOUT

The Initial Check-out procedure must be performed by a Quali-
fied Person as specified in Block 1.13.2 on Page 8. It must be
performed only after connecting the Emitter and Receiver and
after the system has been connected as detailed in Block 4.3 on
Page 27 and without power being available to the guarded ma-
chine.

This procedure should be carried out:

¢ When the system is first installed to ensure proper installa-
tion

* Whenever any maintenance or modification is performed on
the system or on the machinery being guarded by the system
to ensure proper system functioning (see Block 6.1.1 on
Page 39 for a schedule of required check-outs).

The Final Interface should not be connected to the guarded

machine before the EZ-SCREEN Type 2 System has been suc-

cessfully checked out. This may require performing lockout
procedures as specified in ISO 14118.

4.4 .1 Initial Power-Up

& For information on LED indication refer to Block 5.1 on
Page 35.

1) Inspect area near EZ-SCREEN Type 2 System for reflec-
tive surfaces, including work pieces and guarded machine.

Reflective surfaces may cause light beams to reflect around a
person in the Light Screen, preventing person from being de-
tected and not stopping machine motion (Block 4.1.4 on
Page 22 refers).

2) Verify that power is removed from EZ-SCREEN Type 2
System and from guarded machine and that 0SSD outputs
are not connected.

3) Verify all obstructions have been removed from area of
Light Screen.

4) Apply power only to EZ-SCREEN Type 2 System at this
stage.
Check:

- Emitter Power ON LED is steady green @. If not, refer to
Block 5.1.1 on Page 35

- Receiver Status CLEAR LED is steady green @. For sys-
tems with Latch output Receivers, first perform a Reset
as detailed in Block 5.2.2.2 on Page 36, then check Re-
ceiver Status CLEAR LED goes steady green @. If not,
see Step 5) on page 28

5) Observe System Receiver Alignment and Status LEDs to de-
termine Light Screen alignment as follows:

TEST Condition - Alignment indicators OFF O), Receiver Status

BLOCKED, LED shows steady @ and Receiver Status CLEAR

LED shows flashing green :(

BLOCKED Condition — Alignment indicators OFF O or ON yel-
low  and Receiver Status BLOCKED LED shows steady red @
(for optical alignment procedure refer to Block 4.4.2 on

Page 29).

CLEAR Condition — Receiver System Status CLEAR LED steady
green @ and Alignment indicators both ON yellow

Power ON (Emitter) — LED ON steady green @.

If a CLEAR condition cannot be achieved, determine cause be-
fore proceeding further.

Latch Condition (Receivers with Latch output only), all optical

beams CLEAR — Receiver Status BLOCKED LED steady red @

and both Alignment indicators flashing > 7> 7.
/7 N/ N\

@ Outputs are ON only when all beams are CLEAR and after a
manual Reset (see Block 5.2.2.2 on Page 36).

If a manual Reset causes a CLEAR condition, alignment
should be optimized as detailed in Block 4.4.2 on Page 29.

Proceed to Block 4.4.2 on Page 29.
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4.4.2 Optical Alignment

/A\ WARNING!

EXPOSURE TO HAZARD
ENSURE THAT NO INDIVIDUALS ARE EXPOSED TO ANY HAZARD IF THE
EZ-SCREEN TyPE 2 SYSTEM RECEIVER TURNS ON THE 0SSD OUTPUTS WHEN
THE SYSTEM BECOMES ALIGNED.

A\ WARNING!

LAT-1-LS ALIGNMENT TOOL
THE LAT-1-LS ALIGNMENT TOOL IS FITTED WITH A CLASS 2 LASER DIODE. LA-
SER LIGHT IS EMITTED FROM THE APERTURE. AVOID EXPOSURE AND DO NOT
STARE INTO THE BEAM.

The alignment between the Emitter and the Receiver is neces-
sary to obtain the correct functioning of the Light Screen.

The alignment is correct if the optic axes of the top and bottom
Emitter beams align with the optic axes of the corresponding el-
ements of the Receiver. To facilitate the alignment procedure,
two steady yellow  LED indicators (TOP and BOTTOM) are lo-
cated on the Receiver (refer to Block 5.1.2 on Page 35).

4.4.2.1 System Alignment for Trip Output Receivers

During normal operation, the LEDs show the alignment state as
detailed in Table 6 on Page 29.

1) Verify that mechanical and electrical installation is complete
(Block 4.2 on Page 24 and Block 4.3 on Page 27).

@ Emitter/Receiver face must be perpendicular to the optical
axis.

2) Using a straight edge (for example, spirit level), check Emit-
ter and Receiver are aligned with each other.

Level

Table 6 System with Receiver Trip Output Alignment Status

Receiver Display AU LED OFF/ON & Meaning for BLOCKED Condition
Meaning for
TRIP
TOP ON yellow OFF[ ] ON yellow ON yellow
BOTTOM ON yellow OFF[ ] OFF[ ] ON yellow
Alignment
Status
I BLOCKED OFF[ ] ON red [l ON red [l ON red [
Bl cLEAR oN green [l oFF[_] oFF[] oFF[ ]
- Light Screen not ) ;;?hnteicgiin
Normal operatin aligned - Bottom side slight interrup-
p 9 1. Top side mis- misaligned g p
- mode (no beam h tion on one
interruption) aligned - Bottom beam beam (except
- Top beam inter- interrupted
rupted for top and bot-
tom beams)
3) On Emitter, verify POWER ON LED is ON steady green @. CLEAR Condition

This indicates Emitter is operating correctly.

Verify that Light Screen guarded area is free from reflective

objects.

Verify that one of following conditions is present on Trip

Output Receiver:

- Status CLEAR LED is ON steady green @
- Status BLOCKED LED is OFF O

- Alignment TOP and Alignment BOTTOM LEDs are both ON
yellow
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BLOCKED Condition
- Status CLEAR LED is OFF O
- Status BLOCKED LED is ON steady red @
- Alignment TOP and Alignment BOTTOM LEDs are both
OFFO O
To change from BLOCKED Condition to CLEAR Condition, pro-
ceed as follows:
6) Keeping Receiver in a steady position, adjust Emitter until
Alignment TOP LED goes ON yellow
This condition shows the effective alignment of the TOP beam.

7) Rotate Emitter until also Alignment BOTTOM LED goes ON
yellow

In this condition Status CLEAR LED goes steady green @.

@ Ensure that Status CLEAR LED is ON steady green @ before
proceeding further.

8) Fine tune Emitter and Receiver adjustment in turn as de-
tailed in Block 4.4.2.3 on Page 31.

9) Carefully secure Emitter and Receiver mounting in position
taking care not to disturb the alignment.

10) Carry out Trip Test as detailed in Block 6.1.4.1 on Page 42.

11) If EZ-SCREEN Type 2 System passes all three checks dur-
ing Trip test, go on to Block 4.5 on Page 33.

& Once the installation has passed the Trip Test, the outputs
may be connected and the commissioning Check-out may
be performed (for initial installations only).

For situations where alignment is difficult, an LAT-1-LS La-

ser Alignment Tool can be used to assist or confirm align-

ment by providing a visible red dot along the sensor’s

optical axis (see Block 4.4.2.4 on Page 31 for instructions).
Table 7 System with Receiver Latch Output Alignment Status

4.4.2.2 System Alignment for Latch Output Receivers
During normal operation, the LEDs show the alignment state as
detailed in Table 7 on Page 30.

1) Verify that mechanical and electrical installation is complete
(Block 4.2 on Page 24 and Block 4.3 on Page 27).

@& Emitter/Receiver face must be perpendicular to optical axis.

2) Using a straight edge or spirit level), check Emitter and Re-
ceiver are aligned with each other.

<~ Level

(=)

Level ——~

3) On Emitter, verify POWER ON LED is ON steady green @.
This indicates Emitter is operating correctly.

4) Verify that Light Screen guarded area is free from reflective
objects.

5) Verify that one of following conditions is present on Latch
Output Receiver:

Waiting for Reset
- Status CLEAR LED is OFF O
- Status BLOCKED LED is ON steady red @

- Alignment LEDs are both flashing yellow > 7> 7
/7 N/ N\

- Light Screen aligned and waiting for Reset
Press Reset to go to CLEAR Condition (Status CLEAR LED

shows green @, Alignment TOP and BOTTOM LEDs show
OFF).

LED OFF/ON & LED OFF/ON &
Meaning for CLEAR Meaning for Waiting
Receiver Display Condition for RESET Condition LED OFF/ON & Meaning for BLOCKED Condition
LATCH
TOP ON yellow Flashing yellow OFF[ ] ON yellow ON yellow
BOTTOM ON yellow Flashing yellow OFF[ ] OFF[ ] ON yellow
Alignment
Status
B BLOCKED OFF[ ] ON red [ ON red I ON red [ oN red [
Bl ciear on green [l oFF[] oFF[ ] oFF[ ] oFF[ ]
Y . - Light Screen aligned
Normal operating . . nght Screen mis - BOTTOM side mis- but one or more
X Light Screen aligned. aligned : :
mode (no beam inter- Reset required - TOP side misalianed aligned beams interrupted
ruption) a isalg - BOTTOM interrupted except TOP and BOT-
- TOP beam interrupted
TOM and lowest one

30
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BLOCKED Condition
- Status CLEAR LED is OFF O

- Status BLOCKED LED is ON steady red @

- Alignment TOP and Alignment BOTTOM LEDs indicate
both yellow ON , TOP yellow ON only ~ or both OFF

OO
- Light Screen interrupted (BLOCKED) or misaligned
To change from BLOCKED condition to Waiting for Reset Con-
dition, proceed as follows:

6) Keeping Receiver in a steady position, adjust Emitter until
TOP Alignment LED goes steady yellow

7) Rotate Emitter until both Receiver Alignment LEDs begin to
flash yellow > 7> 7,

7 N/ N\

In this condition Alignment TOP LED comes ON steady

8) Fine tune Emitter and Receiver adjustment in turn as de-
tailed in Block 4.4.2.3 on Page 31.

9) Carefully secure Emitter and Receiver mounting in position
taking care not to disturb the alignment.

System is now ready for normal operating mode.
10) Carry out Trip Test as detailed in Block 6.1.4.1 on Page 42.

11) If EZ-SCREEN Type 2 System passes all three checks dur-
ing Trip test, go on to Block 4.5 on Page 33.

@ (Once the installation has passed the Trip Test, the outputs
may be connected and the commissioning Check-out may
be performed (for initial installations only).

For situations where alignment is difficult, an LAT-1-LS La-
ser Alignment Tool can be used to assist or confirm align-
ment by providing a visible red dot along the sensor’s
optical axis (see Block 4.4.2.4 on Page 31 for instructions).

4.4.2.3 Optimising Alignment to Maximize Excess Gain

1) Slightly loosen Emitter/Receiver mounting screws
(quantity 4) and rotate one sensor left and right, noting the
positions where status indicators turn steady red @
(BLOCKED condition).

2) Centre the sensor between the two positions, and tighten
the end cap mounting screws, making sure the positioning
does not drift as the screws are tightened.

3) Repeat with other sensor.

@ The sensor lenses should directly face each other.

4.4.2.4 Using Laser Alignment Tool

A\ WARNING!

LAT-1-LS ALIGNMENT TOOL
THE LAT-1-LS IS FITTED WITH A CLASS 2 LASER DIODE. LASER LIGHT IS EMIT-
TED FROM THE APERTURE AVOID EXPOSURE AND DO NOT STARE INTO THE BEAM.

The battery powered Laser Alignment Tool (LAT-1-LS) (see
Figure 19 on Page 31) is used for initial Optical Alignment and
is especially useful in long-range applications and also when
corner mirrors are used.

Figure 19 Laser Alignment Tool (LAT-1-LS)

The useable range of the Laser Alignment Tool (LAT-1-LS) (the
red dot viewed at the target) depends on the following factors:

* The colour and reflectance of target
* Level of ambient light present
* Presence of airborne contaminants.

With a 90% reflectance white test card, under average lighting
and with no airborne contaminants, the red dot is viewable at
approximately 45 m or more. For longer ranges, the lighting
should be dimmed or retro-reflective targets should be used.

The optional clip-on retro-reflective target (LSA-LAT-1) can in-
crease target area and visibility of red dot created by laser beam
(see Figure 20 on Page 31).

@ The LAT-1-LS should only be used at beam 1 location to
align Emitter with Receiver. Do not slide LAT-1-LS along
length of either sensor. Housing twist may deflect laser
beam, resulting in misalignment. Any twist in housing (a
normal occurrence) is compensated for within EZ-SCREEN
Type 2 System optic components.

When Emitter is properly aligned, the laser =
beam hits the screw in the centre of the reflector

and the glow dims slightly.

Figure 20 Aligning with Clip-On Retro Reflector Only

Perform initial Optical Alignment as follows:

1) Attach Laser Alignment Tool to housing of Emitter over
beam location, using EZ-SCREEN Type 2 System(s) bracket
clip included with tool.
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To find the general direction laser beam is pointing:

2) Place a target at arm’s reach, look alongside Laser Align-
ment Tool, and slowly raise target until red dot appears on
it.

Using this method and rotating Emitter sends beam in approx-

imate direction of Receiver.

3) If dot still cannot be located at Receiver (or mirror), walk
target down path of beam, while keeping dot centred on tar-
get, until desired range is reached.

4) If no corner mirrors are used in application, attach or hold
a piece of reflective material, such as white paper, reflective
tape included with Laser Alignment Tool, or optional clip-on
reflective target, to Receiver at beam location (see
Figure 21 on Page 32).

Red Laser
Beam

Longer reflective tape highlights laser Receiver

beam, even if Emitter is misaligned

Emitter

Reflective tape
(BRT-THG-2-100), cut to
length slightly longer than
the Emitter/Receiver
protected height

Figure 21 Aligning with Clip-On Retro-Reflector & Reflective Tape

@ Do not affix self-adhesive backing of reflective material to
sensor windows or to mirror surfaces as adhesive residue
may not be easy to remove.

5) If corner mirrors are used attach or hold reflective material
at beam height in the approximate centre of mirror 1. Laser
Alignment Tool emits a bright red pinpoint of light along
same path as Beam 1 (see Figure 22 on Page 32).

6) Adjust Emitter tilt and rotation until Laser Alignment Tool
beam is entered over Receiver (or mirror) beam location.

7) Partially tighten Emitter mounting hardware to prevent mis-
alignment when Laser Alignment Tool is later removed.

If mirrors are used, proceed to Step 8) on page 32. If no mirrors
are used, proceed to Step 9) on page 32.

Receiver

Retro-reflective tape

Emitter

_Hl Alignment
=8 Tool LAT-1-LS

Receiver

1_% Retro-reflective tape

Mirror 2

= MElirs

Emitter

Alignment
Tool LAT-1-LS

. Miror1 @

Figure 22 Optical Aligning with Laser Alignment Tool

8) After Emitter Beam 1 is aligned on first mirror, remove re-
flective material from that mirror and repeat process on
second mirror. Repeat process for each mirror in succes-
sion, until laser beam shines on reflective material posi-
tioned at Receiver Beam1 location.

9) Position Laser Alignment Tool on Receiver housing, en-
tered over Beam 1 location.

10) Align Receiver beam as described in Step 6) on page 32 for
Emitter. (Mirrors, if used, normally should not require rea-
lignment.)

11) Partially tighten Receiver mounting hardware to prevent
misalignment when Laser Alignment Tool is removed.

12) Remove Laser Alignment Tool, reflective target or tape.
13) Carry out Trip Test as detailed in Block 6.1.4.1 on Page 42.
14) If EZ-SCREEN Type 2 System passes all three checks dur-

ing Trip test, go on to Block 4.5 on Page 33.

& (Once the installation has passed the Trip Test, the outputs
may be connected and the commissioning Check-out may
be performed (for initial installations only).
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4.5 ELECTRICAL MACHINE INTERFACE
CONNECTION

/\ WARNINGS!

INTERFACING OF BOTH OUTPUT SIGNAL SWITCHING DEVICES
BoTH OF THE 0SSD’s (OUTPUT SIGNAL SWITCHING DEVICE) OUTPUTS MUST BE
CONNECTED TO THE MACHINE CONTROL SO THAT THE MACHINE’S CONTROL SYS-
TEM INTERRUPTS THE CIRCUIT TO THE MACHINE PRIMARY CONTROL ELEMENT(S),
RESULTING IN A NON-HAZARDOUS CONDITION. NEVER WIRE AN INTERMEDIATE
DEVICE(S) IN SUCH A MANNER THAT THE SAFETY FUNCTION CAN BE SUSPENDED,
OVERRIDDEN, OR DEFEATED, UNLESS ACCOMPLISHED IN A MANNER AT THE SAME
OR GREATER DEGREE OF SAFETY.

0SSD INTERFACING
TO ENSURE PROPER OPERATION, THE EZ-SCREEN TYPE 2 SysTeEm 0SSD out-
PUT PARAMETERS AND MACHINE INPUT PARAMETERS MUST BE CONSIDERED
WHEN INTERFACING THE EZ-SCREEN TYPE 2 SYSTEM SOLID-STATE 0SSD
OUTPUTS TO MACHINE INPUTS. MACHINE CONTROL CIRCUITRY MUST BE DE-
SIGNED SO THAT THE MAXIMUM LOAD RESISTANCE VALUE IS NOT EXCEEDED AND
THAT THE MAXIMUM SPECIFIED 0SSD OFF-STATE VOLTAGE DOES NOT RESULT
IN AN ON CONDITION. FAILURE TO PROPERLY INTERFACE THE 0SSD 0UTPUTS
TO THE GUARDED MACHINE COULD RESULT IN SERIOUS BODILY INJURY OR
DEATH.

USE OF TRANSIENT SUPPRESSORS
IF TRANSIENT SUPPRESSORS ARE USED, THEY MUST BE INSTALLED ACROSS THE
COILS OF THE MACHINE CONTROL ELEMENTS.

A\ WARNINGS!

PROPER ELECTRICAL CONNECTION
ELECTRICAL CONNECTION MUST BE MADE BY A Qualified Person as specified
in Block 1.13.2 on Page 8 AND MUST COMPLY WITH NATIONAL STANDARDS.
Do NOT CONNECT OTHER WIRING OR EQUIPMENT T0 THE EZ-SCREEN TYPE 2
SYSTEM(S) OTHER THAN THOSE DESCRIBED IN THIS MANUAL. DOING SO COULD
RESULT IN SERIOUS INJURY OR DEATH.

SHOCK HAZARD
ELECTRICAL SHOCK HAZARD EXISTS WHEN THE EZ-SCREEN TYPE 2 SYSTEM IS
CONNECTED TO THE GUARDED MACHINE. USE EXTREME CAUTION TO AVOID ELEC-
TRICAL SHOCK AT ALL TIMES. ALWAYS DISCONNECT ALL POWER FROM THE
EZ-SCREEN TYPE 2 SYSTEM AND THE GUARDED MACHINE BEFORE MAKING ANY

CONNECTIONS OR REPLACING ANY COMPONENT.

Electrical connection should be carried out in strict order as de-
scribed in Block 4.5 on Page 33 as applicable to the specific ap-
plication.

Lockout procedures may be required as specified in ISO 14118
Safety of Machinery - Prevention of Unexpected Start-up.

Electrical standards and wiring codes, such as IEC 60204-1
should always be observed. See Warning on Page 33.

Supply power and the external Reset Switch should have previ-
ously been connected.

The EZ-SCREEN Type 2 System must also have been previously
aligned and passed the Initial Check-out.

Final connections to be made are:
* 0SSD outputs (Block 4.5.1 refers)

 FSD interfacing (Block 4.5.2 refers)
* MPCE (Block 4.5.3 refers)

4.5.1 0SSD Output Connection

/\ WARNING!

0SSD 1 & 0SSD 2 CONNECTION
THE 0SSD 1 & 0SSD 2 SHOULD BE CONNECTED AS SHOWN IN Figure 30 on
Page 60. THE 0SSD 1 & 0SSD 2 sHouLD NOT BE CONNECTED IN SERIES OR
PARALLEL.

@ Before making OSSD output connections and interfacing
EZ-SCREEN Type 2 System to machine, refer to Output
Specifications in Block 3.2.1 on Page 17.

Before connecting 0SSDs read Block 1.12.1 on Page 7.

It should be noted that the EZ-SCREEN Type 2 System is not
capable of the Banner Safety Handshake and consequently
cannot be interfaced with an USSI.

Proceed as follows:

1) Connect 0SSD (Output Signal Switching Device) outputs to
machine control as shown in Figure 30 on Page 60 so that
machine’s control system interrupts circuit or power to
MPCEs (Machine Primary Control Elements), resulting in a
non-hazardous condition.

4.5.2 FSD Interfacing Connection
& Before connecting FSDs read Block 1.12.2 on Page 7.

Proceed as follows:
1) Referring to Figure 30 on Page 60 connect FSD(s).

4.5.3 MPCE Connection
« Before connecting MPCEs read Block 1.12.3 on Page 8.

1) Referring to Figure 31 on Page 61 or connect to MPCE 1
and MPCE 2 as necessary.

4.6 SYSTEM OPERATION PREPARATION

Providing the initial Trip test has been successfully carried out
and the OSSD outputs have been connected to the machine to
be controlled, the EZ-SCREEN Type 2 System is ready for test-
ing in combination with the guarded machine.

The operation of the EZ-SCREEN Type 2 System with the guard-
ed machine must be verified before the combined system and
machine may be put into service. To do this, a Qualified Person
as specified in Block 1.13.2 on Page 8 must perform the Com-
missioning Check-out Procedure described in Block 4.7 on
Page 33.

4.7 COMMISSIONING CHECKOUT

1) Carry out procedure as detailed in Block 6.1.5 on Page 43,
Step 1) on page 43 thru’ to Step 19) on page 44.
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o OPERATING INSTRUCTIONS

/\ WARNING!

BEFORE OPERATING THE EQUIPMENT
REeAD Safety Information in chapter 1 on page 1.

5.1 EQUIPMENT CONTROL & INDICATION

5.1.1 Emitter
Figure 23 on Page 35

Power/Fault Indicator
A steady green @ LED indicates power is applied.

A flashing green :( LED indicates a fault situation.

Power
ON

Fault
FLASHING

BANNER

Figure 23 Emitter Indication

5.1.2 Receiver (Trip & Latch output versions)
Figure 24 on Page 35

Alignment Indicators

Quantity 2 LED indicators for Alignment TOP and Alignment
BOTTOM beam alignment.

When one or both LEDs show OFF O, Emitter and Receiver are
misaligned and realignment is required for TOP and/or BOT-
TOM beams.

When both LEDs show steady yellow ON or are both

flashing yellow ( latch ststems): i: i alignment is correct.

Status Indicator

Quantity 2 LED indicators for Status BLOCKED steady red @
and Status CLEAR steady green @.

When BLOCKED LED shows steady red @, this indicates that
the Light Screen has been interrupted and the outputs have
been automatically switched OFF.

When CLEAR LED shows steady green @, this indicates sys-
tem is normal with no interruptions and the outputs are ON.

TRIP LATCH
TOP TOP
BOTTOM BOTTOM
Alignment Alignment
Status Status
BLOCKED BLOCKED
CLEAR CLEAR
Figure 24 Receiver (Trip & Latch output
versions) Indication

5.1.3 Reset Switch
See Block 1.13.3 on Page 9.
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5.2 NORMAL OPERATION 5.2.3 Emitter Reset Routine
Emitter resets are needed in the event of a fault indication Power
5.2.1 System Power-Up LED flashing green Y.
A WARNING! In the rare occurrence that an Emitter requires a Reset:
EZ-SCREEN TYPE 2 SYSTEM MISUSE 1) Power down Emitter, then power it up.

SIGNED IF IT AND THE GUARDED MACHINE ARE OPERATING PROPERLY, BOTH SEP-

MUST BE ENSURED THAT THE EZ-SCREEN TYPE 2 SYSTEM AND THE GUARDED

ANY PROBLEM(S) FOUND AND CORRECTED.

The system powers up and resets automatically.
1) Apply power to EZ-SCREEN Type 2 System.

2) Verify that Status BLOCKED LED is OFF () and Status
CLEAR LED is steady green @ ON.

3) For systems with Receiver Latch output, carry out Reset
procedure as detailed in Block 5.2.2.2 on Page 36.

& for systems with Latch Output Receivers a Manual Reset is
also required in the event of an interruption in the defined
area of the Light Screen.

5.2.2 During ON Mode (normal operation)
See Figure 25 on Page 37.

5.2.2.1 Systems with Receiver Trip Output

If any beam(s) is/are blocked while system is running, Receiver
outputs are disabled (OFF) within maximum system response
time (see Table 2 on Page 17 for details).

If any beam unblocks, Receiver outputs come ON.
No reset(s) of any kind are needed.

All necessary machine control resets are provided by machine
control circuit.

For START/RESET timing refer to Figure 35 on Page 63.

5.2.2.2 Systems with Receiver Latch Output

The EZ-SCREEN Type 2 System requires a manual Reset to
clear a Latch condition and resume operation following an inter-
ruption (system blocked). Internal Lockout conditions also re-
quire a manual Reset to return the system to Normal mode after
the failure has been corrected and the input correctly cycled.

Latch Output Receiver manual resets are required in the follow-
ing situations:

e At power-up
o After each Latch condition occurs.
For START/RESTART timing refer to Figure 35 on Page 63.

To perform a manual Reset:
1) Press Reset for at least 0,5 s minimum then release again.

THE EZ-SCREEN TYPE 2 SYSTEM CAN ONLY DO THE JOB FOR WHICH IT WAS DE- 5 2 4 Lockouts (Internal Faults)

ARATELY AND TOGETHER. IT IS THE USER’S RESPONSIBILITY TO VERIFY THIS, ON See Block 6.2.1.2 on Page 46.

A REGULAR BASIS, AS INSTRUGTED IN Block 4.4 on Page 28 AnD Block 6.1.1

on Page 39. FAILURE TO CORRECT SUCH PROBLEMS CAN RESULT IN SERIOUS 5.2.5 Normal Shutdown

BODILY INJURY OR DEATH. BEFORE THE SYSTEM IS PUT BACK INTO SERVICE, IT To shutdown EZ-SCREEN Type 2 System:

MACHINE PERFORM EXACTLY AS OUTLINED IN THE CHECK-OUT PROCEDURES AND 1) Switch OFF power supply to guarded machine.
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Normal CLEAR
Beams

Receiver

—»

Emitter

BEAMS CLEAR

LATCH

TOP  ON

BOTTOM

Alignment

Status
BLOCKED  oFF

Bl CLEAR

BANNER

0SSD ON

BEAM(S) BLOCKED BEAMS CLEAR
TRIP TRIP
TOP X* TOP ON
BOTTOM x* BOTTOM on
Alignment TRIP Alignment
VERSION
START
Status Status
I BLOCKED on BLOCKED oFf
CLEAR  oFF I CLEAR on
0SSD OFF 0SSD ON
BLOCKED CLEAR
Beam(s) Beams
. Receiver Receiver
I
|
I
. Emitter Emitter
BEAM(S) BLOCKED BEAM(S) BLOCKED Reset BEAMS CLEAR
SWITCH
LATCH LATCH @ LATCH
ToP X T T Top FLASHESQTQ TOP  ON
BOTTOM x- _ BOTTOM  FLAsHes BOTTOM N
Alignment Alignment Alignment
LATCH
VERSION
Status START Status Status
I BLOCKED on I BLOCKED on BLOCKED oFF
CLEAR  OFF CLEAR  OFF I CLEAR on
0SSD OFF 0SSD OFF 0SSD ON
*X = LED state can be ON or OFF[ |
Figure 25 Simulation of Beam Blocking/Clear Indication LEDs in Relation to 0SSDs for Both Trip and Latch Systems
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6 MAINTENANCE

/\ WARNINGS!

BEFORE CARRYING OUT MAINTENANCE ON THE EQUIPMENT
REeAD Safety Information in chapter 1 on page 1.

SHUT DOWN MACHINERY BEFORE SERVICING
THE MACHINERY TO WHICH THE EZ-SCREEN TYPE 2 SYSTEM IS CONNECTED
MUST NOT BE OPERATING AT ANY TIME DURING MAJOR SERVICE OR MAINTE-
NANCE. THIS MAY REQUIRE LOCKOUT PROCEDURES (REFER TO EN 954-1 CAT-
EGORY 2 FOR CONTROLLING HAZARDOUS ENERGY). SERVICING THE EZ-SCREEN
TYPE 2 SYSTEM WHILE THE HAZARDOUS MACHINERY IS OPERATIONAL COULD RE-
SULT IN SERIOUS BODILY INJURY OR DEATH.

A\ WARNINGS!

PROPER ELECTRICAL CONNECTION
ELECTRICAL CONNECTION MUST BE MADE BY A Qualified Person as specified
in Block 1.13.2 on Page 8 AND MUST COMPLY WITH NATIONAL STANDARDS.
Do NOT CONNECT OTHER WIRING OR EQUIPMENT T0 THE EZ-SCREEN TYPE 2
SYSTEM OTHER THAN THOSE DESCRIBED IN Block 5.2.2.2 on Page 36 OF THIS
MANUAL. DOING SO COULD RESULT IN SERIOUS INJURY OR DEATH.

SHOCK HAZARD
ELECTRICAL SHOCK HAZARD EXISTS WHEN THE EZ-SCREEN TYPE 2 SYSTEM IS
CONNECTED TO THE GUARDED MACHINE. USE EXTREME CAUTION TO AVOID ELEC-
TRICAL SHOCK AT ALL TIMES. ALWAYS DISCONNECT ALL POWER FROM THE
EZ-SCREEN TYPE 2 SYSTEM AND THE GUARDED MACHINE BEFORE MAKING ANY
CONNECTIONS OR REPLACING ANY COMPONENT.

6.1 PREVENTIVE MAINTENANCE

6.1.1 Periodic Check-out Requirements

/A\ WARNING!

FUNCTIONING OF THE EZ-SCREEN TYPE 2 SYSTEM
THE FUNCTIONING OF THE EZ-SCREEN TYPE 2 SYSTEM AND THE GUARDED MA-
CHINE MUST BE VERIFIED ON A REGULAR, PERIODIC BASIS TO ENSURE PROPER
OPERATION. THIS IS ABSOLUTELY VITAL. FAILURE TO DO SO MAY LEAD TO SERI-
0US INJURY OR DEATH. BEFORE OPERATING MACHINE/EQUIPMENT, PERIODIC
VERIFICATION SHOULD BE UP-T0-DATE.

To ensure continued reliable operation, the EZ-SCREEN Type 2
System must be checked periodically.

& A copy of the Check-out results should be kept on or near
the machine/equipment as detailed in European Safety
Standard IEC/EN 61496-1.

Check-outs must be performed as follows:

« Initial Check-out by a Qualified Person as specified in
Block 1.13.2 on Page 8 at installation, and at any time the
system, the guarded machine, or any part of the application
is installed or altered

« Trip Test by a Designated Person as specified in Block 1.13.1
on Page 8 at installation and at any time the system, the
guarded machine, or any part of the application is installed or
altered.

« Commissioning Check-out by a Qualified Person as specified
in Block 1.13.2 on Page 8 whenever changes are made to the
system (new configuration or changes to the machine)

* Daily Check-out by a Designated Person as specified in
Block 1.13.1 on Page 8 at every shift change, power-up and
machine setup change

* Six Monthly Check-out (see Block 6.1.5 on Page 43) by a
Qualified Person as specified in Block 1.13.2 on Page 8.

6.1.2 Initial Check-out
Refer to Block 4.4 on Page 28.

6.1.3 Commissioning Check-out

Block 6.1.5 on Page 43, Step 1) on page 43 thru’ to Step 19) on
page 44.
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6.1.4 Daily/Shift Change Check-out

THIS CHECKOUT PROCEDURE SHOULD BE PERFORMED AT EVERY POW-
ER-UP, SHIFT CHANGE AND MACHINE/EQUIPMENT SETUP.

@ Daily Check-out and Check-outs after tooling and machine
changes must be performed by a Designated Person as
specified in Block 1.13.1 on Page 8 (appointed and identi-
fied in writing by the employer). During continuous ma-
chine/equipment running periods, this Check-out must be
performed at intervals not exceeding 24 hours. A copy of the
Check-out results should be kept on or near the machine/
equipment as detailed in European Safety Standard IEC/
EN 61496-1.

The Designated Person should perform the following checks:
1) Verify that:

* Access to guarded area is not possible from any area not
protected by the EZ-SCREEN Type 2 System

* Fixed guarding or supplementary presence sensing devic-
es are installed as necessary to prevent any person from
reaching over, under or around defined area or entering
into hazard area

* All fixed and supplementary guarding devices are in place
and operating properly O

2) Verify that Minimum Safety Distance from closest hazard
point of guarded machine to defined area is not less than
Minimum Safety Distance calculated in Block 1.8 on Page 3
of Instruction manual and recorded here: .a

3) Verify that it is not possible for a person to stand inside the
guarded (dangerous) area, undetected by EZ-SCREEN
Type 2 System or other supplementary guarding.

4) Perform Trip Test as detailed in Block 6.1.4.1 on Page 42.
4

If Trip Test fails, do not continue with this Check-out proce-
dure or operate guarded machine until situation is corrected
and indicators respond properly.

5) Observe following notes with regard to reflective surfaces:

Eliminating Problems With Reflective Surfaces
If possible, relocate Emitter and/or Receiver to move light beam away from
reflective surface(s), being careful to maintain adequate Minimum Safety
Distance. See Step 2) on page 41. Otherwise, if possible, paint, mask or
roughen the surface to reduce the reflectivity. Where this is not possible (as
with a shiny workpiece), include means of restricting the Receiver’s field of
view or Emitter’s spread of light in sensor mounting.

Trip Test should be repeated to verify that these changes have eliminated
problem reflection(s). If workpiece is especially reflective and comes close to
beam, perform Trip Test with workpiece in place.

N

6) Initiate machine motion of guarded machine, and while it is
moving, insert supplied test piece into defined area. Do not
attempt to insert test piece into dangerous parts of ma-
chine. O

7) Verify that, whenever test piece is in defined area, danger-
ous parts of machine come to a stop with no apparent de-
lay. O

8) Remove test piece from defined area and verify that:

* Machine does not automatically restart
« |nitiation devices must be engaged to restart machine

9) With guarded machine at rest, insert Specified Test Piece
into defined area and verify guarded machine cannot be put
into motion while Specified Test Piece is in defined area. O

10) Check carefully for external signs of damage or changes to
EZ-SCREEN Type 2 System guarded machine and the elec-
trical wiring. Any damage or changes found should be im-
mediately reported to management. O
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6.1.4.1 Trip Test

/\ WARNINGS!

IF TRIP TEST INDICATES A PROBLEM
IF THE EZ-SCREEN TYPE 2 SYSTEM DOES NOT RESPOND PROPERLY TO THE
TRIP TEST, DO NOT ATTEMPT TO USE THE SYSTEM. IF THIS OCCURS, THE SYSTEM
CANNOT BE RELIED ON TO STOP DANGEROUS MACHINE MOTION WHEN A PERSON
OR OBJECT ENTERS THE DEFINED AREA. SERIOUS BODILY INJURY OR DEATH
COULD RESULT.

BEFORE APPLYING POWER TO THE MACHINE
VERIFY THAT THE GUARDED AREA IS CLEAR OF PERSONNEL AND UNWANTED MA-
TERIALS (SUCH AS TOOLS) BEFORE APPLYING POWER TO THE GUARDED MACHINE.
FAILURE TO DO SO COULD RESULT IN SERIOUS BODILY INJURY OR DEATH.

TRIP TEST
THE TRIP TEST SHOULD BE PERFORMED BY A Designated Person as specified
in Block 1.13.1 on Page 8 T0 VERIFY THE DETECTION CAPABILITY OF THE
EZ-SCREEN TYPE 2 SYSTEM. THIS TEST ALSO VERIFIES CORRECT EMITTER/
RECEIVER ORIENTATION (Block 4.1.3 on Page 21 REFERS) AND IDENTIFYING
OF ADJACENT REFLECTIVE SURFACES (Block 4.1.4 on Page 22 REFERS).

@ The Trip Test is required for both systems (TRIP and LATCH
output Receivers).

1) Select appropriate test piece (type STP-14 @ 30 mm) as
supplied with Receiver. O

2) Verify that Status CLEAR LED is steady green @. 0

3) For Trip versions only, pass Specified Test Piece in defined
area of beams in three separate paths as shown in
Figure 26 on Page 42. Verify that Receiver Status CLEAR
LED goes OFF O. 2

4) For Latch versions only, pass Specified Test Piece in de-
fined area of beams in three separate paths as shown in
Figure 26 on Page 42. Verify that Receiver Status CLEAR
LED goes OFF O and Receiver Status BLOCKED LED goes
ON steady red @ and remains ON even when Specified Test
Piece is removed from defined area. If the Yellow Alignment
indicators begin to flash (i.e. requesting a Reset) at any time
while the test piece is interrupting the defined area, the in-
stallation has failed the trip test. A Reset is then required to
reactivate the System (and outputs when connected for
normal operation). O

Specified Test Piece

5
%

&

Emitter

<<
=

)

A
A

N
Figure 26 EZ-SCREEN Type 2 System Trip Test

5) Verify also that Status BLOCKED Indicator turns steady red
@ and remains red for as long as the specified test piece
remains in the defined area. If not, the installation has failed
the Trip Test.

6) Checkfor correct sensor orientation, reflective surfaces and
unguarded areas. O

Do not continue with this Check-out procedure or operate

guarded machine until situation is corrected and indicators

respond properly as described above.

7) Remove Specified Test Piece from defined area and verify
that:

For Systems with Trip Output Receivers: Status CLEAR
LED turns steady green @.

For Systems with Latch Output Receivers: A manual Reset
is required first before system is return to normal and Sta-
tus CLEAR LED goes steady green @.

If mirrors are used in the application:

8) Test defined area on each leg of sensing path (for example,
Emitter to mirror, between mirror and Receiver,
Figure 27 on Page 42 refers). O

- &>
,..;»‘ Specified Test Piece ' >
QA

b

Receiver

*Emitter

=~

Mirror 1
Figure 27 EZ-SCREEN Type 2 System Trip Test With Corner Mirrors

/A\ WARNING!

DO NOT USE MACHINE UNTIL SYSTEM IS WORKING PROPERLY
IF ALL OF THESE CHECKS CANNOT BE VERIFIED, DO NOT ATTEMPT TO USE THE
EZ-SCREEN TYPE 2 SYSTEM/GUARDED MACHINE UNTIL THE DEFECT OR PROB-
LEM HAS BEEN CORRECTED (SEE Chapter 6). ATTEMPTS TO USE THE GUARDED
MACHINE UNDER SUCH CONDITIONS COULD RESULT IN SERIOUS BODILY INJURY
OR DEATH.
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6.1.5 Six Monthly Check-out

THIS CHECKOUT PROCEDURE SHOULD BE PERFORMED EVERY SIX
MONTHS FOLLOWING SYSTEM INSTALLATION OR WHENEVER CHANGES
ARE MADE TO THE SYSTEM (EITHER A NEW CONFIGURATION OF THE
EZ-SCREEN TYPE 2 SYSTEM OR CHANGES TO THE MACHINE) AS DE-
SCRIBED IN Block 4.5 on Page 33.

@ Check-outs must be performed by a Qualified Person as
specified in Block 1.13.2 on Page 8 in Instruction Manual
(appointed and identified in writing by the employer). A copy
of the Check-out results should be kept on or near the ma-
chine/equipment as detailed in European Safety Standard
IEC/EN 61496-1.

/A\ WARNING!

BEFORE APPLYING POWER TO THE MACHINE
VERIFY THAT THE GUARDED AREA IS CLEAR OF PERSONNEL AND UNWANTED MA-
TERIALS (SUCH AS TOOLS) BEFORE APPLYING POWER TO THE GUARDED MACHINE.
FAILURE TO DO SO COULD RESULT IN SERIOUS BODILY INJURY OR DEATH.

This procedure must be carried out in strict order as follows:

1) Examine guarded machine to verify that it is of a type and
design compatible with EZ-SCREEN Type 2 System (see
Block 1.11 on Page 6 for a list of mis-applications). &

2) Verify that Minimum Safety Distance from closest danger
point of guarded machine to defined area is not less than
calculated distance, as specified in Block 1.8 on Page 3.3

3) Verify that:

* Access to any dangerous parts of guarded machine is
not possible from any direction not protected by
EZ-SCREEN Type 2 System, fixed guarding or supplemen-
tary guarding

« |t is not possible for a person to stand between defined
area and dangerous parts of machine

« Supplementary guarding and fixed guarding is in place
and functioning properly in any space (between defined
area and any hazard) which is large enough to allow a per-
son to stand undetected by EZ-SCREEN Type 2 System
(see Block 1.8.3 on Page 5 and Block 1.10 on Page 6).

4) For Systems with Latch output Receivers, verify that Reset
Switch is mounted outside and in full view of guarded ar-
ea, out of reach of anyone inside guarded area and that oth-
er means of preventing inadvertent use is in place (see
Block 1.13.3 on Page 9). 4

5) Examine electrical wiring connections between
EZ-SCREEN Type 2 System OSSD outputs and guarded ma-
chine’s control elements to verify that wiring meets require-
ments stated in Block 4.5 on Page 33. 1

6) Inspectarea near defined area (including work pieces and
guarded machine) for reflective surfaces (see Block 4.1.4
on Page 22). If necessary remove reflective surfaces if pos-
sible by relocating them, painting, masking or roughening
them. Remaining problem reflections are apparent during
Step 13) on page 43 (Trip Test as detailed in Block 6.1.4.1).
|

) Verify that power to Guarded Machine is OFF. O

) Check for any obstructions in defined area.

9) Apply power to EZ-SCREEN Type 2 System only. O
0

10) For Systems with Latch Output Receivers only, If Status
BLOCKED LED shows steady red @, perform a manual Re-
set by pressing Reset for minimum 0,25 s, then release
again (Block 5.2.2.2 on Page 36 refers) to return system to
a CLEAR Condition (Status CLEAR LED goes steady green

@) 1
11) Observe Status indicators are in a CLEAR Condition as fol-
lows:

Status CLEAR LED goes steady green @
Status BLOCKED LED goes OFF O O

12) If in a CLEAR Condition go to Step 13) on page 43.
If in a BLOCKED Condition, this means one or more of the
beams has been, or is interrupted (blocked) in the defined
area. To correct this situation:

* Check carefully for any obstruction in beam path and re-
move as necessary. For systems with Latch output Re-
ceivers, perform Step 10) on page 43

* Check if TOP and/or BOTTOM Alignment LEDs are ON. If
necessary, realign Emitter/Receiver (Block 4.4.2 on
Page 29 refers)

* Check for contamination. If necessary, clean Emitter/Re-
ceiver windows (Block 6.1.6 on Page 44 refers) O

13) Perform Trip Test as detailed in Block 6.1.4.1 on Page 42,
to verify proper system operation and to detect possible op-
tical short circuits or reflection problems. O

Do not continue until the EZ-SCREEN Type 2 System passes
all the tests.

During the following checks, take care not to expose individ-

ual(s) to any hazard.

14) Apply power to guarded machine and verify that machine
does not start up. Interrupt (block) defined area with appro-
priate Specified Test Piece and verify that it is not possible
for guarded machine to be put into motion while beam(s) is
blocked. O

15) Initiate motion of guarded machine and while it is moving,
use supplied test piece to block defined area. Do not at-
tempt to insert test piece into dangerous parts of machine.
Upon blocking any beam, dangerous parts of machine
should come to a stop with no apparent delay. O

16) Remove test piece from beam. Verify that machine does
not automatically restart and that initiation devices must
be engaged to restart machine. O
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17) Remove electrical power to EZ-SCREEN Type 2 System.
Check that both OSSD outputs immediately trip (switch
OFF) and ensure machine is not capable of starting until
power is re-applied to EZ-SCREEN Type 2 System. O

18) For Systems with Latch Output Receivers only, performa
manual Reset by pressing Reset for minimum 0,25 s, then
releasing again (Block 5.2.2.2 on Page 36 refers). O

19) Test machine stopping response time, using an instru-
ment designed for that purpose, to verify that it is same or
less than overall system response time specified by ma-
chine manufacturer (Banner Customer Information as listed
on page 69 can recommend a suitable instrument).

Do not continue operation until the entire Check-out proce-
dure is complete and all problems are corrected.

20) If any decrease in machine braking ability has occurred,
make necessary clutch/brake repairs, readjust Minimum
Safety Distance (S) appropriately, record new (S) calcula-
tion on Daily Check-out card and/or in manual, and re-per-
form Daily Check-out procedure (Block 6.1.4 on Page 41
refers).

21) Examine and test machine primary control elements
(MPCEs) and any intermediary controls (such as interface
modules) to verify that they are functioning correctly and
are not in need of maintenance or replacement. O

22) Inspect guarded machine to verify that no other mechan-
ical or structural problems could prevent machine from
stopping or assuming an otherwise safe condition when
signal LED to do so by EZ-SCREEN Type 2 System. O

23) Examine and inspect machine controls and connections
to EZ-SCREEN Type 2 System to verify that no modifica-
tions have been made which adversely affect system. O

/\ WARNING!

DO NOT USE MACHINE UNTIL SYSTEM IS WORKING PROPERLY
IF ALL OF THESE CHECKS CANNOT BE VERIFIED, DO NOT ATTEMPT TO USE THE
EZ-SCREEN TYPE 2 SYSTEM/GUARDED MACHINE UNTIL THE DEFECT OR PROB-
LEM HAS BEEN CORRECTED (SEE Chapter 6). ATTEMPTS TO USE THE GUARDED
MACHINE UNDER SUCH CONDITIONS COULD RESULT IN SERIOUS BODILY INJURY
OR DEATH.

6.1.6 Cleaning

EZ-SCREEN Type 2 System Emitters and Receivers are con-
structed of aluminium with a yellow painted finish and are rated
IP65.

Lens covers are acrylic.

Emitters and Receivers are best cleaned using mild detergent or
window cleaner and a soft lint free cloth. Avoid cleaners con-
taining alcohol, as they may damage the acrylic lens covers.
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6.2 CORRECTIVE MAINTENANCE

Table 8 Emitter and Receiver Error Indications

LED
6.2.1 Troubleshootmg Display Status Possible Cause & Remedy
A WARNING! TOP Yellow OFF
SHUT DOWN MACHINERY BEFORE SERVICING BOTTOM Yellow OFF
THE MACHINERY TO WHICH THE EZ-SCREEN TYPE 2 SYSTEM IS CONNECTED Al . Reset/Test Input Fault
MUST NOT BE OPERATING AT ANY TIME DURING MAJOR SERVICE OR MAINTE- ignmen ) ges_tetéTzst anlé)tF(;pen at ponertu[[; ¢
NANCE. SERVICING THE EZ-SCREEN TYPE 2 SYSTEM WHILE THE HAZARDOUS ) inWI fis c%vr:ﬁ(;cte d! t%nS;;eVDeCsean detshen
MACHINERY IS OPERATIONAL COULD RESULT IN SERIOUS BODILY INJURY OR Status pu *
reapply power
DEATH. B BLOCKED Red ON
6.2.1.1 Emitter & Receiver Error Codes B CLEAR Green ON
Troubleshooting is possible by monitoring the indicator LEDs
on the Emitter and the Receiver. Refer to Table 8 on Page 45 for TR Yellow OFF
breakdown.
Table 8 Emitter and Receiver Error Indications BOTTOM Yellow OFF
- Alignment Test Mode
Display Status Possible Cause & Remedy - Reset/Test input is open
Status
Receiver [ BLOCKED Red ON
Output Fault s CLEAR Green flashing
> ToP Yellow flashing | - Check output connections.
- In the event of connection to a
> BOTTOM  Yellow flashing capacitive load of > 0,1yF, contact TOP Yellow OFF
. Banner Customer Information as listed
Alignment on page 69 BOTTOM Yellow OFF
- Press Reset for at least 0,25 s and Alignment .
Status release again (see Timing Diagram - Power supply failure, check power
) Figure 35 on Page 63) supply
Red flash
] BLOCKED eATasI 1 1£ condition continues, contact Banner Status
CLEAR Green OFF Customer Information as listed on BLOCKED Red OFF
page 69
CLEAR Green OFF
>0 ToP Yellow flashing
Optical Fault Emitter
BOTTOM Yellow OFF | - Press Reset/Test for at least 0,25 s and
Alignment release again (see Timing Diagrams .
g Figure 33 on Page 63 & Figure 34 on ) Green flashing
Page 63) . Power - Transmission failure, check power
Status If condition continues contact Banner a0 supply. If the condition continues
PRBBLOGKED.  Red fashing Customer Information as listed on contact Banner Customer Information
page 69 Fault as listed on page 69
CLEAR Green OFF
FLASHING
TOP Yellow OFF | Internal Fault
- Press Reset for at least 0,25 s and Green OFF
BOTTOM  Yellow OFF release again (see Timing Diagram Power
i Figure 35 on Page 63) - Power supply failure, check power
LI - Verify Supply Voltage meets on supply PRy ’ P
specifications listed Block 3.2 on Fault
Status Page 17. au
= BLOCKED Re flashing If condition continqes cont_act Banner FLASHING
Customer Information as listed on
CLEAR Green OFF page 69
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6.2.1.2 Lockouts (internal faults)

/\ WARNING!

LOCKOUTS AND POWER FAILURES
A LOCKOUT IS A DEFINITE INDICATION OF A PROBLEM AND SHOULD BE INVESTI-
GATED AT ONCE, BY A Qualified Person as specified in Block 1.13.2 on
Page 8. ATTEMPTS TO CONTINUE TO OPERATE MACHINERY BY BYPASSING THE
EZ-SCREEN TYPE 2 SYSTEM ARE HAZARDOUS AND COULD RESULT IN SERIOUS
BODILY INJURY OR DEATH.

After power is applied, Emitter and Receivers self-test to detect
any critical internal faults. If either Emitter or Receiver detects a
critical fault, Receiver outputs remain OFF and visual indication
is given by the Receiver LEDs. If a fault occurs in the Emitter,
the Emitter Power LED also flashes green :( If no faults are

detected, system automatically enters normal operating mode
with Receiver looking for an optical sync. pattern from Emitter.
See Table 8 on Page 45 for resolving of error/fault conditions.

Recovery Procedures

To recover from a Lockout condition:
1) Correct all errors.

TRIP OUTPUT RECEIVER RESET

1) Carry out Reset procedure as detailed in Block 5.2.2.1 on
Page 36.

LATCH OUTPUT RECEIVER RESET

1) Carry out Reset procedure as detailed in Block 5.2.2.2 on
Page 36.

@ |f the power down/up method is used and the system is set
for Latch Output, a manual Reset, as described in
Block 5.2.2.2 on Page 36, is required to resume full opera-
tion.

EMITTER RESET

@ An Emitter Reset is required only if the Emitter is in a Lock-
out condition.

2) Power sensor down, wait a second or two, and then power
it up.

6.2.1.3 Eliminating Reflections

/\ WARNING!

AVOID INSTALLATION NEAR REFLECTIVE SURFACES
AvoID MOUNTING THE EZ-SCREEN TYPE 2 SYSTEM NEAR ANY REFLECTIVE
SURFACES. A REFLECTIVE SURFACE LOCATED NEARBY MAY REFLECT LIGHT
AROUND AN OBJECT OR PERSON, PREVENTING ITS DETECTION BY THE RECEIVER.
THIS POSSIBILITY IS DETECTED DURING THE TRIP TEST. FAILURE TO PREVENT RE-
FLECTION PROBLEMS RESULTS IN INCOMPLETE GUARDING; SERIOUS BODILY IN-
JURY OR DEATH COULD RESULT.

A reflective surface located adjacent to the defined area may de-
flect one or more beams around an object in the defined area.
In the worst case, an optical short circuit may occur, allowing
an object to pass undetected through the defined area (see
Figure 2 on Page 5).

This reflective surface may result from shiny surfaces or glossy
paint on the machine, the workpiece, the work surface, the floor
or the walls. Beams deflected by reflective surfaces are discov-
ered by performing the trip test (Block 6.1.4.1 on Page 42) por-
tion of the final alignment procedure and the periodic Check-out
procedures (Block 6.1.1 on Page 39).

To eliminate problem reflections:

* |f possible, relocate the sensors to move the beams away
from the reflective surface(s), being careful to maintain ade-
quate Minimum Safety Distance (see Figure 2 on Page 5)

* Otherwise, if possible, paint, mask or roughen the shiny sur-
face to reduce its reflectivity

» Where these are not possible (as with a shiny workpiece),
mount the sensors in such a way that the Receiver’s field of
view and/or the Emitter’s spread of light are restricted

Repeat the trip test to verify that these changes have eliminated
the problem reflection(s). If the workpiece is especially reflec-
tive and comes close to the defined area, perform the trip test
with the workpiece in place.

6.2.1.4 Electrical & Optical Noise

The EZ-SCREEN Type 2 System(s) are designed and manufac-
tured to be highly resistant to electrical and optical noise and to
operate reliably in industrial settings. However, serious electri-
cal and/or optical noise may cause a random trip or latch con-
dition. In very extreme electrical noise cases, a lockout is
possible. In order to minimize the effects of transitory noise, the
EZ-SCREEN Type 2 System(s) respond to noise only if the noise
is detected on multiple consecutive scans.

If random nuisance trips occur, check the following:

* Poor connection between Emitter/Receiver and earth ground

* Optical interference from adjacent Light Screens or other
photoelectrics

» Emitter/Receiver input or output wires routed too close to
noisy wiring
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Checking for Sources of Electrical Noise

Itis very important that the EZ-SCREEN Type 2 System Emitters
and Receivers have a good earth ground. Without this, the sys-
tem can act like an antenna causing random trips and lockouts
to occur.

All EZ-SCREEN Type 2 System wiring is low voltage. Running
these wires alongside power wires, motor/servo wires, or other
high-voltage wiring, can inject noise into the EZ-SCREEN
Type 2 System. It is good wiring practice (and may be required
by code) to isolate EZ-SCREEN Type 2 System wiring from
high-voltage wiring.

The Banner Beam Tracker (type BT-1) is the recommended tool
for detecting electrical noise. It can be used to detect electrical
transient spikes and surges (Figure 28 on Page 47).

Index to figure |
1. Alignment sight 6 -l
2. Receiver lens =

3. Pick-up area for noise = §

tracking i
4. Emitter lens RCV Function
5. Hole for cord on strap 1Preiishzgl(<j Er?wli(tjt(ta?.operation
6. Battery compartment :
y P 2) Track beam for Receiver alignment

removable screws 2 Track noi
quantity 2 ) Track noise source

7. XMIT (transmit) mode XMIT Function

button Press and hold to check operation of
8. RCV (receive) mode button  photoelectric Receiver
9. LED indicator

Figure 28 Beam Tracker Type BT-1

To use tool proceed as follows:

1) Cover lens of Beam Tracker with electrical tape to block op-
tical light from getting into Receiver lens.

2) Press RCV button on Beam Tracker and position it on wires
leading to EZ-SCREEN Type 2 System or any other nearby
wires.

& Noise caused by switching of inductive loads should be ad-
dressed by installing proper transient suppression across
the load.

Checking for Sources of Optical Noise

1) Remove power from Emitter.

) Completely block Emitter beam, or open Test input.

3) Using Beam Tracker (type BT-1), check for light at Receiver.
)

Press RCV button on the Beam Tracker and move it across
the full length of the Receiver’s sensing window.

If Beam Tracker’s indicator light comes ON, indicating sources
of optical noise (such as other Light Screens, or standard pho-
toelectric sensors), check for light from these sources by track-
ing emitted light from them.
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6.3 SPARE PARTS, SPECIAL TOOLS &

MATERIAL

6.3.1 Warranty Service

Banner Engineering Corp. warrants its products to be free from
defects for a period of one year. Banner Engineering Corp. will
repair or replace, free of charge, any product of its manufacture
found to be defective at the time it is returned to the factory dur-
ing the warranty period. This warranty is necessarily limited to
the quality of materials and workmanship in EZ-SCREEN Type 2
System(s) as they are supplied to the original purchaser. Proper

Table 9 General Spare Parts

installation, operation and maintenance of the EZ-SCREEN

Type 2 System(s) becomes the responsibility of the User upon
receipt of the system. This warranty does not cover damage or
liability for the improper application of the EZ-SCREEN Type 2
System(s). This warranty is in lieu of any other warranty either
expressed or implied.

6.3.2 Spare Parts

6.3.2.1 General
See Table 9 on Page 49 for breakdown.

Order Part
Type No. Description Model No.
SMA-MBK-1 SSM series mirror bracket kit Not illustrated 3061933
Interface Modules
IM-T-9A* Interface module (quantity 3 N/O 30614 25
redundant output contacts)
Interface module (2 N/O Not illustrated
IM-T-11A* redundant-output contacts, plus 3061424
1 N/C auxiliary contact)
* Provides forced-guided, mechanically-linked relay outputs for the EZ-SCREEN Type 2 System (see Figure 31 on Page 61).
Contactors
If used, two contactors per EZ-SCREEN Type 2 System are required (see Figure 30 on Page 60).
) 21N 10 amp positive-guided
11-BG00-31-D-024 contactor 3 N/O, 1 NC 30 696 82
Not illustrated
) ) 16 amp positive-guided
11-BF16C01-024 contactor 3 /O, 1 NC 30 696 87
6.3.2.2 Emitter/Receiver Mounting Brackets
See Table 10 on Page 49 for breakdown.
Table 10 Emitter/Receiver Mounting Brackets
Order
Type No. Description Model Part No.
Dimensions in mm
Slots have Clearance for 107
M3 Screws (supplied) & 27— |-
« Standard end cap bracket kit Allow for +30" Rotation ; l’”
with hardware (quantity 2 end 57 ‘ o—— ¥ I
brackets) . JD * HJ @ 00 N8
USMB-1 * 2,3 mm thickness, black zinc 7 > o——1 T v 30500 00
plated, chromate dip finish s52 / L7
* Mounting hardware included ' - 26,7 |- x2 Rad. 64
¢ Quantity 1 kit required per X2 94,8 140
Emitter or Receiver o =
Min. Radius \‘ 272 Material: Cold Rolled Steel
¥ ¥ Finish: Black, Zink Plated, Chromate Dip
-
2,4 -+
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Table 10 Emitter/Receiver Mounting Brackets

Type No.

Description

Model

Order
Part No.

USCMB-1

Centre support mounting
hardware kit quantity 1 per
Emitter or Receiver between
750 mm and 900 mm in
length (contains quantity 1
bracket)

2,3 mm thickness, black zinc
plated, chromate dip finish
Mounting hardware included
Quantity 1 kit required per
Emitter or Receiver

USCMB-2

Centre support mounting
hardware kit quantity. 1 per
Emitter or Receiver between
1050 mm and 1800 mm in
length (contains quantity 2
brackets)

2,3 mm thickness, black zinc
plated, chromate dip finish
Mounting hardware included
Quantity 1 kit required per
Emitter or Receiver

Dimensions in mm

2x full radius

Dimensions in mm

1T

— f=—2x 19,7

20,3 radius

wd L
y

[=—31,8

2x6,4 radius \Y q w

=

O O 21,2

N

F )

S L1 S—
N

<)

2x full radius

3x 6,4 radius

—= f= 3x10,2

| 4,6

L

3xM3x0,5
Welded nuts

55,9

28,4—] f—

]

[ —

] ]

Stainless Steel /

Bracket

F=—2x6,6 ra‘o

Foam/Plastic Spacer

30516 51

30 549 76
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Table 10 Emitter/Receiver Mounting Brackets

Order
Type No. Description Model Part No.
Dimensions in mm
l«— 45,7 —»
7 -~ 255
7,7 r
 Retrofit mounting bracket kit j—i %@ f
for STI MP21 . 20,0 77’@ 31,8
« 2,3 mm thickness, black zinc : ?77—@ ‘ l
USMB-5 plated, chromate dip finish 3,5J , J »N 2548 30 556 69
* Mounting hardware included 3,9+ = 314 e

Quantity 1 kit required per
Emitter or Receiver

2,3

Dimensions in mm

Universal mounting bracket
kit

* 2,3 mm thickness, black zinc
USMB-6 plated, chromate dip finish
Mounting hardware included
Quantity 1 kit required per
Emitter or Receiver

27,0 19,0 %54
)\\ r ’* —r | 3057140

| = //
\;45,0
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6.3.2.3 Cables Single-Ended Machine Interface Cables (one cable for each
Machine interface cables provide power to the first Emitter/Re- ~ Emitter and Receiver)
ceiver pair. Sensor interface cables provide power to subse- Sleeving and cables are PVC-jacketed. Cables are unterminated on one
quent Emitters and Receivers. end to interface with guarded machine.
Table 11 Quick Disconnect Cables
Wire Connector (female
Type No. Order Part No. | Length (m) | (mm?) Termination* Banner Cable Pin Out/Colour Code face view)
QDE-815D 30708 83 5 PIn Colour Receiver Emitter
Function Function
QDE-825D 30708 84 8 8-pin Euro-style 1 Bn +24 VDG +24 VDC
female 2 Or/Bk  ** o
3 3 Or * % * *
QDE-850D 30708 85 15 0,38 gﬁgneencctior on 1 Wh 0SSD 2 s
iy 5 Bk 0SSD 1 *
QDE-875D 30714 66 23 cut-to-length. 6 Bu 0VDC 0VDC
7 Gn/Ye Gnd/Chassis Gnd/Chassis
QDE-8100D 30714 67 30 8 Vi Test/Reset o

*

Systems require two 8-pin QD cables.
** Pins not connected
For connection information refer to Figure 29 on Page 59, Figure 30 on Page 60 and Figure 31 on Page 61.

Double-Ended Sensor Interconnect Cables Table 12 on Page 52). They are also useful for extending either
Double-ended cables are generally used to interconnect multi-  the branch or trunk cables of a model GSB splitter cordset (see
ple Emitters or Receivers within a cascaded system (see Table 13 on Page 53).

Table 12 Double-Ended Sensor Interconnect Cables

Order Length Wire
Type No. Part No. (m) (mm?) Termination Cable

For 8-Pin Emitters & Receivers

DEE2R-81D 30722 05 0,5

DEE2R-83D 30722 06 1

DEE2R-83D 30726 35 2.4 8-pin
Double-ended
DEE2R-815D 3072207 45 cables, M12/
0,38 Euro-style
DEE2R-825D 3072208 8 connectors,
female to male
DEE2R-850D 3072209 15 (rotatable)

DEE2R-875D 3072210 23

DEE2R-8100D | 30722 11 30
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Splitter Cordsets

Model CSB splitter cordsets allow easy interconnection be-
tween an EZ-SCREEN 8-pin Receiver and its 8-pin Emitter, pro-
viding a single cable for the optional swapable connection (see
Figure 32 on Page 62). The model DEE2R-.. double-ended ca-
bles as described in Table 12 on Page 52 may be used to extend

Table 13 Splitter Cord Sets

the lengths of the QD trunk, branch 1 or branch 2 (Branch 1 and
branch 2 cable sections are 300 mm long). The model QDE-8..D
single-ended cables may be used to extend the QD trunk for
cut-to-length applications.

Order Part Wire
Type No. No. Length (m) (mm?) Pin-Out Cable
For 8-Pin Emitters & Receivers
Pin 1 @— Pin 1
CSB-M1281M1281 3073252 | 3trunk Pin 2 ® Pin 2
Pin 3 @ Pin 3
Pin 4 ® Pin 4
Pin 5 ® Pin 5
CSB-M1288M1281 3073253 | 2,5trunk Pin 6 ® Pin 6
Pin 7 Y Pin 7
Pin 8 o Pin 8
CSB-M12815M1281 | 3073254 | 5trunk 0,38
L Pin 1
L—— Pin 2
Pin 3
CSB-M12825M1281 | 3073255 | 8trunk Pin 4
Pin 5
Pin 6
8 trunk Pin 7
CSB-UNT825M1281 | 3073256 . Pin 8
(unterminated _
6.3.2.4 Type MSA Series Stands
See Table 14 on Page 53 for breakdown.
Table 14 Type MSA Series Stands
Mirror Emitter/ Emitter/
Length Mirror Receiver Receiver Length
(mm) Length (mm) Length (mm) (mm)
(Brackets (Brackets (Brackets (Brackets Height Order
Type No. Inwards) Outwards) Inwards) Outwards) (mm) Model Part No.
Dimensions in mm
MSA-S24-1 102 to 203 102 to 305 102 to 305 102 to 406 610 Py 3043174
MSA-842-1 102 t0 610 102 to 711 102 to 813 102 to 914 1067 Wt 3043175
Usable Pole,
Stand . 40mm
Height
> bolts
MSA-S66-1 102 to 1219 102 to 1219 10210 1219 10210 1219 1676 /m}milvk 3043176
Base
MSA-S84-1 102 t0 1219 102t0 1219 102 to 1829 102 to 1829 2134 / 30523 97
L 64

INSTRUCTION MANUAL - EUROPEAN VERSION

119240 rev. A 29.11.06

53



Maintenance EZ-SCREEN® Type 2 System

6.3.2.5 Emitter/Receiver Lens Shields

Model LSSxx series are replaceable protective covers for the The shields attach to the sensor using two adhesive-backed Ne-
lens of EZ-SCREEN Emitters or Receivers. The shield is made of ~ oprene foam strips.

1,5 mm clear polycarbonate. & The total range decreases by approximately 10% per shield

Shield models are available in every length of sensor (150 mm
to 1800 mm. See Table 15 on Page 54 for breakdown.

Table 15 Emitter/Receiver Lens Shields

Emitter/Receiver
Defined Area Height Lens Shield
Type No. (mm) Length (mm) Model Order Part No.
LSS-150 150 210 3073748
LSS-300 300 360 3073749
LSS-450 450 510 30737 50
LSS-600 600 660 30737 51
LSS-750 750 810 3073752
LSS-900 900 959 3073753
LSS-1050 1050 1109 30737 54
LSS-1200 1200 1259 3073755
LSS-1350 1350 1409 30737 56
LSS-1500 1500 1558 3073757
LSS-1650 1650 1708 30772 47
LSS-1800 1800 1858 30772 46
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6.3.2.6 Type SSM Series Corner Mirrors
Type SSM series corner mirrors have the following features:
* Rear-surface glass mirrors rated at 85% efficiency

¢ Robust construction, two mounting brackets and hardware
included

« Stainless steel reflective surface models also available. See
data sheet 67200

Table 16 Type SSM Series Corner Mirrors

See the specific mirror data sheet or the Banner Safety Cata-
logue for further information.

& When using SSM series mirrors with MSA series stands, an
adapter bracket type EZA-MBK-2 is required.

See Table 16 on Page 55 for breakdown.

Measurements
Defined
Y L2 Area Order Part
Type No. (mm) L1 (mm) | (mm) Length Model No.
@ Total range decreases by approximately 8% per mirror
SSM-200 200 278 311 150 Dimensions in mm 3071450
_
Screws quantity 4, M6 \
SSM-375 375 486 453 300 3061893
SSM-550 550 661 628 450 3061895
SSM-675 675 786 753 600 Screws quantity 4,15 30618 96
SSM-825 825 936 903 750 y| 3061897
SSM-975 975 1086 1053 900 L1 3061898
SSM-1100 1100 1211 1178 1050 i % 30716 16
SSM-1275 1275 1386 1353 1200 ‘ / 3061900
®
SSM-1400 1400 | 1511 1478 1350 L2 N - 30716 17
| 7
SSM-1550 1550 1661 1628 1500 ‘/ 100/ 3071618
115
SSM-1750 1750 1861 1828 1650 30716 20
@ Brackets may be inverted from the positions shown above, decreasing dimension L1 by
SSM-1900 1900 2011 1978 1800 58 mm. 3061903
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6.3.2.7 MSM Series Corner Mirrors
See Table 17 on Page 56 for breakdown.
Table 17 MSM Series Corner Mirrors

Measurements
L2 Defined Area
TypeNo. | Y(mm) [ L1(mm) | (mm) Length (mm) Model Order Part No.

& Total sensing range decreases by approximately 8% per mirror

MSM8A 267 323 292 150 Dimensions in mm Sorews quantity 8 3043163

(supplied), M4 x 10
MSM12A 356 411 381 300 3043164
MSM20A 559 615 584 450 30 431 66
MSM24A 660 716 686 600 3043167
Y

MSM32A 864 919 839 750 3043169
MSM36A 965 1021 991 900 3043170
MSM44A 1168 1224 1194 1050 50,8 3043172
MSM48A 1270 1326 1295 1200 3043173

6.3.3 Special Tools & Material

This block details special tools and material information for the
A\ WARNING! EZ-SCREEN Type 2 System. Refer to Table 18 on Page 56.

LAT-1-LS ALIGNMENT TOOL
THE LAT-1-LS ALIGNMENT TOOL IS FITTED WITH A CLASS 2 LASER DIODE. LASER
LIGHT IS EMITTED FROM APERTURE. AVOID EXPOSURE AND DO NOT STARE INTO
THE BEAM.

Table 18 Laser Alignment Tool

Type No. Part Description Order Part No. Item

Self-contained visible-beam laser tool for alignment of any
LAT-1-LS EZ-SCREEN Type 2 System Emitter/Receiver pair. Includes retro- 3073745
reflective target material and two mounting clips.

LSA-LAT-1 Clip-on retro reflective LAT target 30737 46
BRT-THG-2-100 | 50 mm wide reflective tape, 2,5 m long 3713500
Not illustrated
BT-1 Beam Tracker 3777700
STP-14 30 mm Specified Test Piece (for 30 mm resolution systems) 3071930
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6.3.3.1 Documentation
The following documentation detailed in Table 19 on Page 57 is
supplied with each EZ-SCREEN Type 2 System. Additional cop-
ies are available at no charge.
Table 19 Documentation
Order Part No. Description
119240 Instruction Manual (European English version)
119242 Daily Checkout Card (European English version)
119241 Six Monthly Checkout Card (European English
version)
119246 Instruction Manual (European French version)
119248 Daily Checkout Card (European French version)
119247 Six Monthly Checkout Card (European French
version)
119243 Instruction Manual (European German version)
119245 Daily Checkout Card (European German version)
119244 Six Monthly Checkout Card (European German
version)
119249 Instruction Manual (European ltalian version)
119251 Daily Checkout Card (European Italian version)
119250 Six Monthly Checkout Card (European Italian
version)
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A1 WIRING DIAGRAMS

Emitter

+24VDC

8-pin male
Euro-style  Bn (1) +24VDC

Gn/Ye (7) PE
£

Bu (6) 0vne

—

@& Pins2, 3,4, 5,and 8 are not connected or are paralleled to same colour wire
from the 8-pin Receiver cable (see Block 4.3.2.1 on Page 27 and
Figure 30 on Page 60).

Figure 29 Emitter Generic Connection
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+24VDC ovDe
O O
i Br +24VDC
8-pin male Euro-style
face view
Gn/Ye PE
Bu ovoc
W,
Wh 08D 2 ! FSD
] 2
I
I
N.C. " |
i S
Vi Reset/Test : : :
\'\L | 1
Or Not d | |
I I
Or/Bk Not connected p=c==- : ------- : ...... 1
@ Pins 2and 3 are not connected or are paralleled to satohy Sy et 1 <_/:/ _/:/ —_ !
same colour wire from the 8-pin Emitter cable | [P B R It 1
(see Block 4.3.2.2 on Page 28 and Figure 30 on kil : —————— JI- ----- -
N 1
Page 60). N tm;l_c%a.“ng:! <_/ — ;
atety stop Lircuit .
| € 7 > |
Installation of transient (arc) suppressors across the coils of FSD 1 and FSD 2 is
recommended (see Warning on Page 33).
@ Do not exceed 0SSD maximum load capacitance specification

Figure 30 Receiver Generic Connection - FSDs (Manual Reset)
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+24\DC

0vDC

8-pin male E[lru-style

Or

Not

Or/Bk

@& Pins 2 and 3 are not connected or are
paralleled to same colour wire from the
8-pin Emitter cable (see Block 4.3.2.2
on Page 28 and Figure 30 on Page 60).

Not

N

Machine
Control

* Installation of transient (arc) suppressors across the coils of MPCE 1 and MPCE 2 is recommended

(see Warning on Page 33).

R Br +24\VDC
face view
Gn/Ye PE
Bu ovoc
Bk 0ssD 1
IM-T-9A
KOXOM|
Wh 0SSD 2 sS4 $20)
N.C. !
rr‘ |
Vi Reset/Test | Y3 | Y4
1
1

MPCE Monitoring

Figure 31 Receiver Generic Connection - Interface Module (Manual Reset)
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Individual 8-WIRE Cordsets
. . ]

§ ;
u = e
:/— QDE-8..D Cables ﬁ\

f
Bn +24 IDC
Or/Bk Not Connected
or Not Connected
Wh 0SSD 2
Bk 0SSD 1
Bu ovDC
Gn/Ye Ground

- Vi Reset/Test

8-WIRE Splitter Cordsets
(- p o]

o]

For pinouts see above or Table 11
on Page 52

& Model CSB.. splitter cordsets and DEEZR.. double-ended cables allow easy interconnection between an Receiver and Emitter, providing
a single cable for the optional swapable connection (see Block 6.3.2.3 on Page 52).

Figure 32 Emitter & Receiver Interchangeability with Respect to Use of 8-pin Connectors (Optional Connection)
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A2 TIMING DIAGRAMS

A.2.1 TRIP SYSTEMS TIMING

To reliably generate a test [check] of the EZ-SCREEN Type 2
System configured for Trip Output and its interface, the TEST/
RESET input (pin 8) must be opened for longer than 0,25 s.
Shorter than 0,25 s periods should be ignored. Once the TEST/
RESET input (pin 8) has re-closed and the defined area is clear,
the OSSD outputs turn ON (see Figure 33 on Page 63).

A.2.3 TRIP-LOCKOUT/RESET & LATCH-START/
RESTART SYSTEMS TIMING

To clear a power-up lockout (start), a latch condition (restart),
or a fault lockout condition (reset), the defined area should be
cleared and the TEST/RESET input (pin 8) opened for more than
0,25 s then re-closed. Assuming the Defined Area is clear, the
0SSD outputs turn ON (see Figure 35 on Page 63).

ON

OUTPUT

|
]
|
|
STATE :

0255 0255
Figure 33 Test Timing Diagram for Trip Systems

[ [
[ U 1 e ——
OUTPUT : .
STATE 0 : /r'
| I | I
OFF 1 T T | e e e e
I I I I
1o 1\
24 VDG | :
START u : !
1 1
OVD0 e e e e = = P —p—
’ 0255 ' 0255
Figure 35 Start/Reset Timing Diagram for Latch Systems

A.2.2 LATCH SYSTEMS TEST TIMING

To reliably generate a test [check] of the EZ-SCREEN Type 2
System configured for Latch Output and its interface, the TEST/
RESET input (pin 8) must be opened for longer than 0,25 s.
Shorter than 0,25 s periods should be ignored. To clear a pow-
er-up lockout (start), a latch condition (restart) or a fault lockout
condition (reset), the defined area should be cleared and the
TEST/RESET input (pin 8) opened for more than 0,25 s then
re-closed. Assuming the Defined Area is clear, the OSSD out-
puts turn ON (see Figure 34 on Page 63).

|

|
I
I
(| N
I
I
I

OUTPUT
STATE

OFF - -
[ (A
{ o |
|

|
|
24VDC ! ,
I I
TEST [ 1 1
I I I
ovoe—-bd i ML
»l—le-

025's 0255 0255
Figure 34 Test Timing Diagram for Latch Systems

———r————
I

025s
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A3 GLOSSARY & ABBREVIATIONS

List of Abbreviations

CE Conformité Européenne (French translation of Europe-
an Conformity)

DIS  Development Information System
EN European Norm

ESPE
FMEA Failure Mode & Effects Analysis

FSD  Final Switching Device

IEC  International Electro technical Commission

Electro-sensitive Protective Equipment

IP... Ingress Protection (Class)

ISO International Organisation for Standardisation
LED Light Emitting Diode

MPCE
0SSD
PLC Programmable Logic Controller

Machine Primary Control Element
Output Signal Switching Device

QD  Quick Disconnect
VDC Voltage Direct Current

Glossary of Terms

Blocked Condition A condition of the System when an opaque
object of sufficient size blocks/interrupts one or more beams of
the light grid. When a Blocked condition occurs, 0SSD 1 and
0SSD 2 outputs simultaneously turn off within the system re-
sponse time.

Brake A mechanism for stopping or preventing motion.

Control Reliability A method of ensuring the performance in-
tegrity of a control system. Gontrol circuits are designed and
constructed so that a single failure or fault within the system
does not prevent the normal stopping action from being applied
to the machine when required, or does not create unintended
machine action, but does prevent initiation of successive ma-
chine action until the failure is corrected.

CE Conformité Européenne (French translation of European
Conformity). The CE mark on a product or machine establishes
its compliance with all relevant European Union (EU) Directives
and the associated safety standards.

Clutch A mechanism that, when engaged, transmits torque to
impart motion from a driving member to a driven member.

Defined Area The screen of light generated between the Emitter
and Receiver of a Light Screen system. When the defined area
is interrupted by an opaque object of a specified cross section,
a Trip or Latch condition results.

Designated Person A person or persons identified and desig-
nated in writing, by the employer, as being appropriately trained
and qualified to perform a specified check-out procedure (see
Designated Person as specified in Block 1.13.1 on Page 8).

Detection Zone The Light Screen generated by the System.
When the detection zone is interrupted by an opaque object of
a specified cross section or larger, a trip condition (or latch con-
dition, depending on the Controller) results.

Emitter The light-emitting component of the System, consisting
of a synchronized modulated infrared LED. The Emitter, togeth-
er with the Receiver, creates a vertical light grid used to detect
a body or torso as a person enters a hazardous area.

External Device Monitoring This feature allows the System to
monitor the status of external devices, such as MPGEs.

Failure Mode and Effects Analysis (FMEA) A testing procedure
by which potential failure modes in a system are analysed to de-
termine their results or effects on the system. Component fail-
ure modes that produce either no effect or a lockout condition
are permitted; failures which cause an unsafe condition (a fail-
ure to danger) are not. Banner EZ-SCREEN Type 2 System(s)
are extensively FMEA tested.

Failure to Danger A failure which delays or prevents a machine
safety system from arresting dangerous machine motion.

False Proxing Sensor activation due to shiny or reflective sur-
faces.
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Final Switching Device (FSD) The component of the machine’s
safety-related control system that interrupts the circuit to the
machine primary control element (MPCE) when the output sig-
nal switching device (OSSD) goes to the OFF-state.

Fixed Guarding/Hard Guarding Screens, bars, or other me-
chanical barriers that prevent a person from entering or remain-
ing in the hazard area undetected.

Forced-Guided Contacts Relay contacts that are mechanically

linked, so that when the relay coil is energized or de-energized,
all of the linked contacts move together. If one set of contacts

in the relay becomes immobilized, no other contact of the same
relay will be able to move. The function of forced-guided con-

tacts is to enable the safety circuit to check the status of the re-
lay. Forced-guided contacts are also known as positive-guided
contacts, captive contacts, locked contacts or safety relays.

Full Revolution Devices A type of machine drive arranged such
that, once started, the machine can only be stopped when the
full cycle is complete. Examples include positive key clutches
and similar mechanisms. System may not be used with full-rev-
olution devices.

Guarded Machine The machine whose point of operation is
guarded by the Light Screen system.

Hard Guarding See Fixed Guarding on page 66.

Hazardous Area An area that poses an immediate orimpending
physical hazard.

Internal Lockout A lockout condition that occurs due to an in-
ternal System problem. Indicated by the red Status indicator
(only) flashing. Requires the attention of a Qualified Person.

Key Reset A key-operated switch used to restore the FSDs and
SSD to the ON state from a lockout condition. Also refers to the
act of using the switch to Reset the System.

Latch Condition The response of the OSSD outputs (they turn
OFF) when an object blocks/interrupts a light beam of the Sys-
tem operating in Latch mode. A manual Reset must be per-
formed after all objects are removed (beam(s) clear) to Reset
the output latch and allow the outputs to turn ON.

Lockout condition A condition of the System that is automati-
cally attained when it detects internal or certain external errors.
A lockout condition causes all of the System 0SSD outputs to
turn or remain OFF, sending a stop signal to the guarded ma-

chine. To restore the System to Run mode, all errors must be

corrected and a manual Reset must be performed.

Machine Operator An individual who performs production
work and who controls operation of the machine.

Machine Primary Control Element (MPCE) An electrically pow-
ered element, external to the System which directly controls the
machine’s normal operating motion in such a way that it is last
(in time) to operate when motion is either initiated or arrested.

Machine Response Time The time between the interruption by
the System 0SSD’s and the instant when the dangerous parts
of the machine reach a safe state by being brought to rest.

Minimum Safety Distance That distance, along the direction of
approach, between the outermost position at which the appro-
priate test piece is just detected and the nearest dangerous ma-
chine part(s). Also called Separation Distance.

OFF State The state in which the output circuit is interrupted
and does not permit the flow of current.

ON State The state in which the output circuit is complete and
permits the flow of current.

Opposed Mode The Emitter and Receiver are positioned oppo-
site each other so that the light from the Emitter is aimed direct-
ly at the Receiver. An object is detected when it interrupts the
sensing path established between the Emitter and Receiver.

Optical Crosstalk Whenever two or more Emitter and Receiver
pairs are adjacent to one another, optical interference may po-
tentially take place between systems. To minimize this, posi-
tions of Emitters and Receivers should be alternated.

Optical Short Circuits An unintentional deflection of a beam(s)
around an object in the defined area caused by a reflective sur-
face located adjacent to the defined area.

Output Signal Switching Device (0SSD) The component of the
electro-sensitive protective equipment (ESPE) connected to the
control system of the machine which, when the sensing device
is actuated during normal operation, responds by going to the
OFF-state.

Part-Revolution Clutch A type of clutch that may be engaged or
disengaged during the machine cycle. Part-revolution clutched
machines use a clutch/brake mechanism, which can arrest ma-
chine motion at any point in the stroke or cycle.

Pass-through hazard A pass-through hazard occurs when an
individual is allowed to cross the safeguard (which issues a
stop command to remove the hazard). Subsequently, the per-
son may cross into the hazardous area but their presence is no
longer detected. A danger arises because the machine’s hazard-
ous motion may resume while personnel are within the safe-
guarded area.

Point Of Operation The area of the guarded machine where a
workpiece is positioned and a machine function (for example,
shearing, forming, punching, assembling, welding) is per-
formed upon it.

Point-of-Operation Guarding Safeguards, such as fixed guards
or Light Screens, which are designed to protect personnel from
hazardous machine motion when close to the machine’s point
of operation.

Protected Height The distance between the centre of the top
beam and the centre of the bottom beam of a light grid.

Qualified Person A person or persons who, by possession of a
recognized degree or certificate of professional training, or
who, by extensive knowledge, training, and experience, has
successfully demonstrated the ability to solve problems relating
to the subject matter and work (see Qualified Person as speci-
fied in Block 1.13.2 on Page 8).
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Receiver The light-receiving component of the System, con-
sisting of a synchronized photo transistor.

The light-receiving component of the System, consisting of a
grid of synchronized photo transistors. The Receiver, together
with the Emitter, creates a vertical light grid used to detect a
body or torso as a person enters a hazardous area.

Reference Plane A known plumbed level surface or object from
which to measure from (for example, a level building floor) to
the same point(s) on an Emitter and Receiver to verify their me-
chanical alignment.

Reset The use of a manually operated switch to restore the
0SSD’s to the ON state from a lockout or a latch condition.

Resolution (as per TUV) The minimum diameter object that a
Light Screen can reliably detect. Objects of this diameter or
greater are detected anywhere in the sensing field. A smaller ob-
ject can pass undetected through the Light Screen if it passes
exactly midway between two adjacent light beams. See also
Specified Test Piece on page 67.

Response Time The time between the physical initiation of the
safety device and the machine coming to a stop or the risk being
removed.

Self Checking (circuitry) A circuit with the capability to elec-
tronically verify that all of its own critical circuit components,
along with their redundant backups, are operating properly.
Banner System(s) are self-checking.

Single Stroke Press See Full-revolution Device on page 66.

Specified Test Piece: An opaque object of the minimum cross
section required to place the EZ-SCREEN Type 2 System into a
trip or latch condition when inserted into any part of the detec-
tion zone. See also Object Detection Capability on page 66.

Supplementary Guarding Additional electro-sensitive safety
device(s), and/or hard guarding measures, used for the pur-
pose of preventing a person from entering or remaining in the
hazard area undetected.

Test Piece An opaque object of sufficient size used to block a
light grid beam to test the operation of the System.

Trip Condition In trip output models, the response of the FSD
relays when an object equal to or greater than the diameter of
the specified test piece enters the detection zone. In a trip con-
dition, FSD 1 and FSD 2 simultaneously de-energise and open
their contacts. A trip condition clears automatically when the
object is removed from the detection zone. See also Latch Con-
dition on page 66.
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A4 CUSTOMER SERVICE INFORMATION

The following is a list of addresses for
Banner Representatives and Distributors

in Europe:

CORPORATE OFFICES:

Banner Engineering Europe
Park Lane, Culliganlaan 2F

1831 Diegem,

Belgium

Tel. : +32 2 456 07 80

Fax : +32 2 456 07 89

e-mail : mail@bannereurope.com
http://www.bannereurope.com
Banner Engineering GmbH
Martin-SchmeiBer-Weg 11
44227 Dortmund

Tel. : + 49 (0) 231 963 37 30
Fax: +49 (0) 231 963 39 38
e-mail : info@bannerengineering.de
http://www.bannerengineering.de

—

Intermadox GmbH
Josef-Moser-Gasse 1

A-1170 Vienna

Tel. : +431 48 615870

Fax: +431 48 6158723

e-mail : imax.office@intermadox.at
http://www.intermadox.at

.] BELGIUM

MULTIPROX N.V.

Lion d'Orweg, 12

B-9300 Aalst

Tel. : +32 53 766 566

Fax: +32 53 783 977
e-mail : mail@multiprox.be
http://www.multiprox.be

i BULGARIA

Sensomat Ltd.

VHV, App 11

Dr. Ivan Penakov Str. 15
BG-9300 Dobrich

Tel. : +359 58 603 023

Fax : +359 58 603 033
e-mail : info@sensomat.info
http://www.sensomat.info

i CZECH REPUBLIC

Turck s.r.0.

Hradecka 1151

CZ-50003 Hradec Krélové 3
Tel. : +420 495 518 766
Fax : +420 495 518 767
e-mail : turck@turck.cz
http://www.turck.cz

DENMARK

Hans Folsgaard AS
Ejby Industrivej 30
Dk-2600 Glostrup
Tel. : +45 43 20 86 00
Fax : +45 43 96 88 55
e-mail : hf@hf.net
http://www.hf.net

Osaiihing « System Test »

Pirita tee 20

EE-10127 Tallinn

Estonia

Tel. : +372 6 405 423

Fax : +372 6 405 422

e-mail : systemtest@systemtest.ee

FINLAND

Sarlin Oy Ab

P.0. Box 750

SF-00101 Helsinki 10

Tel. : +358 9 50 44 41

Fax : +358 9 56 33 227

e-mail : sales.automation@sarlin.com
http://www.sarlin.com

B

Turck Banner S.A.S.

3, Rue de Courtalin

Magny - Le - Hongre

77703 Marne - La - Valleé Cedex 4
Tel.: +331604360 70
Fax:+33160431018

e-mail : info@turckBanner.fr
http://www.turckBanner.fr

I ccnmany

Hans Turck GmbH & Co KG
Witzlebenstrasse 7

45472 Miilheim an der Ruhr

Tel. : +49 208 49 520

Fax : +49 208 49 52 264

e-mail : turckmh@mail.turck-globe.de
http://www.turck.com

E_ GREECE

2KAPPA LTD

Sofokli Venizelou 13, 54628 Menemeni
Tel: 0030231077 5510

Fax: 0030231077 55 14-15

email : 2kappa@pel.forthnet.gr

HUNGARY

Turck Hungary Kit.
Kdnyves Kalman Krt. 76
H-1087 Budapest

Tel. : +36 1 477-0740 or 36-1-313-8221

Fax : +36 1 477-0741
e-mail : turck@turck.hu
http://www.turck.hu

ICELAND

K M Stahl ehf.
Bildshofoa 16

110 Reykjavik

Tel. : +354 56 78 939
Fax : +354 56 78-938
e-mail : kalli@kmstal.is

l IRELAND

Tektron

Tramore House

Tramore Road

Cork

Tel. : +353 (0)21-431 33 31
Fax : +353 (0)21-431 33 71
e-mail : sales@tektron.ie
http://www.tektron.ie

L

Turck Banner s.r.1.

Via Adamello, 9

20010 Bareggio

Milano

Tel. : +390 2 90 36 42 91
Fax : +390 2 90 36 48 38
e-mail : info@turckBanner.it
http://www.turckBanner.it

—

LASMA Ltd.
Aizkraukles 21-111
LV-1006 Riga

Tel. : +371 754 5217
Fax : +371 754 5217
e-mail : inga@lasma.lv
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i LITHUANIA

Hidroteka

Biiro : Taikos 76-4

LT-3031 Kaunas

Post : P.0. Box 572

LT-3028 Kaunas

Tel. : +370 37 352195

Fax : +370 37 351952

e-mail : hidroteka@post.sonexco.com

LUXEMBOURG

Sogel SA1

7, Rue de I'Industrie
8399 Windhof
Luxemburg

Tel. : +352 40 05 05 331
Fax : +352 40 05 05 305
e-mail : sogel@sogel.lu

= NETHERLANDS/HOLLAND

Turck B.V.

Ruiterlaan 7

NL-8019 BN Zwolle
Tel. : +31 38 42 27 750
Fax: +31 38 42 27 451
e-mail : info@turck.nl
http://www.turck.nl

NORWAY

Danyko A.S.

P.0. Box 48

N-4891 Grimstad

Tel. : +47 37 04 02 88
Fax: +47 37 04 14 26
e-mail :danyko@hf.net
http://www.danyko.no

——

Turck Sp. z 0.0,

ul Zeromskiego 1
PL-50 053 Opole

Tel. : +48-77 443 48 00
Fax : +48-77 443 48 01
e-mail : turck@turck.pl
http://www.turck.pl

PORTUGAL

Salmon & Cia Lda.

Rua Cova da Moura, 2-6°

1399-033 Lishoa

Tel. : +35121 3920 130

Fax: +351 213920189

e-mail : div8.salmon@mail.telepac.pt

TURCK Automation Romania SRL
Str. luliu Tetrat nr. 18, Sector 1
R0-011914 Bucharest

Tel : +40 21 230 02 79 or 230 05 94
Fax : +40 21 231 40 87

e-mail : info@turck.ro
http://www.turck.ro

- RUSSIA AND CIS

Turck Office Minsk

ul. Engelsa, 30
BY-220030 Minsk
Republic of Belarus
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