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S5-RF Man-Cantact RF Safaty Switch

1 Product Overview

51-RF Radio Frequency Safety Switch for interlocking and position monitoring

«  Sensor - Actuator pair with Unigue, High and Low code options

« 0One SI-RF Safety Switch will meet Cat 4, PL e, or SIL CL 3 safety ratings

« Series connection of up to 32 sensors, maintaining the highest levels of safety

« Diagnostic options include In-Series Diagnostic (ISD) bussed signals and on-sensor LED
codes

« PMP auxiliary outputs on select models indicate door status

« Protection class rating of IP69

1.1 Models

S1-RF Models
Model Device
Coding Diagnostics Reset Connector
SFRFST-UPE L que
SFRFST-HPFE Hgh AT
SFREFST-LPE Lo
Sanas FrF

SFERFSL-UPE L que
SFRF3L-HPFE Hgh Pyl 303l
SHRFSL-LP8 Low 2300 caie wari 3, 3w
SHRFDT-UPE U que PMLZ Quick drsCoAne
SFREFDT-HFE Hgh AT
SFRFDT-LPE Lo |-Eanas

Saagir
5HRFDL-UPE U que Dragacsee (150]
SFRFDL-HFEB Hgh flanual
SFRFDL-LPE Lo
SFREFPT-U2ZM L quea
SFRFPT-HZM Hgh 2 c3mie
SFRFPT-L2M Lo

Single FYF AurTIanC
SFRFPT-UPS L quea
290 MM caiia W 30 S
SFRFPT-HPS H gh ' A
ML quuck drsooanao

SFRFPT-LPS Lo
SHRF-A Actuaroekang e foe all gaarches

Ay Ao
SFRE-AZ Lo Frohle Acruancsasganr ioe all sarchas

In addition to the 5I-RF sensor, a basic SI-RF system requires an actuator, a cable and a safety monitoring device.

1.2 Important... Read this before proceeding!

The user is responsible for satisfying all local, state, and national laws, rules, codes, and regulations relating to the use
of this product and its application. Banner Engineering Corp. has made every effort to provide complete application,
installation, operation, and maintenance instructions. Please contact a Banner Applications Engineer with any questions
regarding this product.

The user is responsible for making sure that all machine operators, maintenance personnel, electricians, and supervisors
are thoroughly familiar with and understand all instructions regarding the installation, maintenance, and use of this product,
and with the machinery it contrals. The user and any personnel invohled with the installation and use of this product must be
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tharoughly familiar with all applicable standards, some of which are listed within the specifications. Banner Engineering Carp.
makes no claim regarding a specific recommendation of any organization, the accuracy or effectiveness af any information
provided, or the appropriateness of the provided information for a specific application.

1.3 EU Declaration of Conformity (DoC)

Banner Engineering Corp. herewith declares that these products are in conformity with the provisions of the listed directives
and all essential health and safety requirements have been met. For the complete DoC, please go to
wiw. bannerengineering.com.

Product Directive

SI-RF Radio Freguency Safety Switch 2006/42/EC

Representative in EU: Peter Mertens, Managing Director, Banner Engineering BY. Address: Park Lane, Culliganlaan 2F, bus
3,1831 Diegem, Belgium.

1.4 Overview

Use the SI-RF Radio Frequency Safety Switch to monitor the position of a guard to detectits movement, opening, or
removal. A “guard” can be a gate, door, cover, panel, barrier or ather physical means that separates an individual from a
hazard. Safety switches will issue a signal to the machine control system to prevent or stop (hall) hazardous situations when
the guard is notin the proper position. The SI-RF Safety Switch is designed for non-locking guarding applications, unless

another means of locking is provided.

The SI-RF Safety Switch is considered a Type 4 interlocking device per IS0 14119 that are actuated by an electronic field
interacting with the coded actuator typically mounted on the guard. Differert levels of coded sensors are available: low, high,
and unigue.

Applications invalving the use of the SI-RF Safety Switch should take into consideration the following standards:
= 150 13849-1/2 - Safety of Machinery - Safety Related Parts of Contral Systems
= 15012100 - Safety of Machinery - Risk Assessment and Risk Reduction
= 150 14119 - Safety of Machinery - Interlocking Devices Associated with Guards
= ANSI B11.0 - Safety of Machinery - General Requirements and Risk Assessment
= ANSI B11.19 - Performance Criteria for Safeguarding

The SI-RF Safely Switch can be used individually or in series. A series string can consist of 1 to 32 units. The redundant
salety inputs are only used for the serial connection of sensars (for an individual unit or last in the string they get tied to +24 WV
de). The redundant safety outputs can be used for serial connection of sensors or for the connection to the safety related

parts of the contral system.

d WAL DA AN ST QIR B BT - Tel: + 1 333 ATASTET
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2 onurton INstructions

2.1 Safety Code for Operation

The actuator of the SI-RF Safety Switch system has a non-modifiable safety code for distinet and error-free identification.

This eode must be submitted to the SI-RF Safety Switch and permanently saved in the SI-RF Safety Switch. Three differernt
coding levels are available:
+ Low (L)—The SI-RF Safety Switch accepts any actuator.
+ High (H)—The SI-RF Safety Switch only accepts the last taught-in actuator, a maximum of 12 teach-in processes are
possible.
+  Unigue (U)—The 51-RF Salety Switch only accepts the taught-in actuator, and only one teach-in process is possible.

2.2 Teach the Safety Code

1. Paosition the new actuator in front of the SI-RF Safety Switch.

2. Energize the SI-RF Safety Switch for minimum 5 seconds.
The amber and green LED on the SI-RF Safety Switch flash with flash code 6 for 1.5 seconds (see Status Indicators

on p. 22). The new actuator code is stored temporarily.
3. Disconnect the SI-RF Safety Switch from supply voltage.
4. With the new actuator still positioned in front of the SI-RF Safety Switch, again energize the switch for a minimum of 5

seconds.
The amber and the green LED on the SI-RF Safety Switch flash with flash code 6 for 3 seconds. The new actuator

code is saved in the SI-RF Safety Switch.

If & different actuator code is read on the second power-up, the temporarily stored code is lost and you must re-start the
process.

== Mote: If, after this process is followed, the Amber LED is still flashing BC1, disconnect the output wires., If
the Amber LED turns on solid, the outputs could be shorted to a voltage source.
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3 Installation Instructions

3.1 Installation Requirements

The following general requirements and considerations apply to the installation of interlocked gates and guards for the
purpose of safeguarding. In addition, the user must refer to the relevant regulations and comply with all necessary
requirements. See ANSI B11.19, or IS0 14119 and 150 14120, or the appropriate standard.

Hazards guarded by the interlocked guard must be prevented from operating until the guard is closed; a stop command must
be issued to the guarded machine if the guard opens while the hazard is present. Closing the guard must not, by itself,
initiate hazardous mation, a separate procedure must be required to initiate the motion.

Locate the guard an adequate distance from the danger zone (so the hazard has time to stop before the guard is opened
sufficiently to provide access to the hazard). Guard locking or supplemental safeguarding must be used if the overall stopping
time of the machine or the time to remove the hazard is greater than the time to access the guarded area. The guard must
open either laterally or away from the hazard, not into the safeguarded area. The guard also should not be able to close by
itself and activate the interlocking circuitry. The installation must prevent persannel from reaching over, under, around or
through the guard to access the hazard. Ay openings due to positioning, movement, or misalignment in the guard must not
allow access to the hazard—see ANSI B11.19, S0 13855, 150 13857, or the appropriate standard.

The guard must be strong enough and designed to protect personnel and contain hazards within the guarded area that can
be ejected, dropped, or emitted by the machine. Mount the SI1-RF Safety Swilch securely so that the physical position cannot
shift, using reliable fasteners that require a tool to remove. Mounting slots in the housing, if provided, are for initial adjustment
anly; final mounting holes (round) must be used for permanent location. The switches, actuating systems, and actuators must
not be used as a mechanical or end-of-travel stop.

When the guard is closed, the actuator is guided to the sensor. When the switch on distance is reached, the sensor detects
the actuator code. If the sensor detects an acceptable code it turns the output signal switch device (OS5D) safety outputs
(0OS5D1 and OS5D2) ON. When the guard is opened, the actuator is removed from the response range of the sensar. The
sensor switches the safety outputs (OS501 and OSSD2) OFF.

See Mechanical Installation on p. 7, Electrical Installation on p. 10, Switching Diagrams, and Specifications on p. 17
far additional information.

Design and install the safety switches and actuators so that they cannot be easily defeated. Measures to minimize defeat
(bypassing) of interlocking safety switches include:
= Minimizing motivation for defeating interlocking by providing training, supervision, and efficient means for machine
setup/adjiustment, operation and maintenance
= Limiting accessibility to the interlocking device, such as mounting out of reach, mourting behind a physical
obstruction, mounting in a concealed position
= Preventing the switch or the actuator from being disassembled or repositioned that compromises the safety function.
(for example, welding, one-way screws, riveting)
= Using hardware that requires a tool to remove that is not readily available.

& WARNING:

= Properly Install the Interlocked Guards

= Failure to follow these guidelines could result in serious injury or death.

= Al a minimurm, the interlocked guard must prevent hazards when not fully closed and must prevent
access to the hazards through any opening in the guard.

= Install the safety switches and actuators so they cannot be easily defeated and are notused as a
mechanical or end-of-travel stop.

= The user must refer to the relevant regulations and comply with all necessary requirements. See
ANSIB11.19, or IS0 14119 and IS0 14120, or the appropriate standard.

fi\. CAUTION:

* Do not use the safety switch as a mechanical or end-of-travel stop.

= Catastrophic damage can cause the safety switch to fail in an unsafe manner (that is, loss of the
switching action).

= Limit the movement or rotation of the guard to prevent damage to the safety switch or the actuator.

& WAL DA AN ST QIR B BT - Tel: + 1 333 ATASTET
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& WARNING:

+ The hazard must be accessible only through the sensing field

= Incorrect system installation could result in serious injury or death.

= The installation of the S5I-RF Safety Switch must prevent any individual from reaching around,
under, over or through the defined area and into the hazard without being detected.

« See OSHA CFR 1910.217, ANSI B11.19, and/or IS0 14119, 1S0 14120 and I1SO 13857 for
infarmation an determining safety distances and safe opening sizes for your guarding device.
Mechanical barriers (for example, hard (fixed) guarding) or supplemental safeguarding might be
required to comply with these requirements.

3.2 Pass-through hazards and Perimeter Guarding

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 becomes the unexpected start or restart of the machine while
personnel are within the guarded area.

Eliminate or reduce pass-through hazards whenever possible—see ANSI B11.19 and ANSI B11.20 or IS0 11161. One
method to mitigate the risk is to ensure that once tripped, either the safeguarding device, the safety related part of the control
system, or the guarded machine's MSCs/MPCEs will latch in an OFF condition. The latch must require a deliberate manual
action to reset that is separate from the normal means of machine cycle initiation.
This method relies upon the location of the reset switch as well as safe work practices and procedures to prevent an
unexpected start or restart of the guarded machine. All reset switches must be:

= Outside the guarded area

= Located to allow the switch operator a full, unobstructed view of the entire guarded area while the reset is performed

= Out of reach from within the guarded area

« Protected against unauthorized or inadvertent operation (such as through the use of rings or guards)

If any areas within the guarded area are not visible from the reset switch, additional safeguarding must be provided.

& WARNING:

= Perimeter guarding applications
= Failure to observe this warning could result in serious injury or death.
* Use lockouttagout procedures per ANSI Z244.1, or use additional safeguarding as described by

AMNSI B11.19 safety requirements or other applicable standards if a passthrough hazard cannot be
eliminated or reduced to an acceptable level of risk.

3.3 Mechanical Installation

ﬁ Important: Install a safety switch in a manner which discourages tampering or defeat. Mount switches to
prevent bypassing of the switching function at the terminal chamber or Quick Disconnect (QD). A switch
and its actuator must never be used as a mechanical stop. Overtravel may cause damage to switch.

All mounting hardware is supplied by the user. Fasteners must be of sufficient strength to guard against breakage. Use of
permanent fasteners or locking hardware is recommended to prevent the loosening or displacement of the actuator and the
switch body. The mounting holes (4.5 mm) in the switch and actuator body accept M4 (#6) hardware.

Mount the sensor and actuator such that the position cannot be changed after installatiorn/adjustment. Mount the switch
securely on a solid, stationary surface. Prevent the loosening of mounting hardware by using lock washers, thread-locking
compound, ete. Only use slots for initial positioning. Pins, dowels, and splines can be used to prevent movement of the
switch and the actuator.

Install the SI-RF Safety Switch to prevent false or unintended actuation and intentional defeat.

Locate the sensor and actuator to allow access for functional checks, maintenance, and service or replacement. The
installation should provide suitable clearances, be readily accessible, and allow access to the actuator and sensor.

& CAUTION: Do not overtighten the units during installation. Overtightening can twist the housing and affect
the sensors performance.
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T:? Important: It is the responsibility of the machine builder (user) to make sure the series wiring/cabling is not
easily manipulated by an operator to defeat the safety function(s); for example, cannot remove a switch

from the chain.

3.4 Sensing Distance

Figure I 4aches o direcfans

The switching distances of the standard actuation direction 1 are listed. The distances noted are for a sensor working with
the standard actuators (SI1-RF-A and SI-RF-A2).

Sensing Distance (Only in conjunction with actuator S1-RF-A)
Minimum Typical I i
Rared s2asig hgaice Sa 1imm
Agsurad sanaing disraace - oA San 12 mm
Hysmasis H 4 mm
Agsurad s disrance - Off Sar 2% mm
Within the detection range, there are "side lobes”, in which the sensor Figure 2. Debeckion ramge
can also activate. In an application with actuation direction 3, maintain
a minimum distance X = 5 mm between the SI-RF Safety Switch and Detances (mm)
actuator to ensure there is no activation within the side lobes. i
The specified sensing distances can only be reached if the following T, S| OFF digmece
conditions are met: OF " \,IIl 1]
+ Do not install the sensors near magnets or strong magnetic 1 tygensd S SRR e
fields. fE1
« Do nat flush mount the sensor and actuator to metallic ||I \]I
materials. Metal can influence the sensing distances. Py

g
L

ot )
|

T:? Important: When multiple units are mounted next . || || S
to each other, there must be a minimum 100 mm A ™,
distance between each sensor to ensure trouble- ‘/ [ " \
free operation. fr;'/ e -;.{l- SEHEI \\\'\
00

D A S P N S s

O fBetS mm)

a WAL DA AN ST QIR B BT - Tel: + 1 333 ATASTET



S5-RF Man-Cantact RF Safaty Switch

Figure 3. Sensor and achiator acthve 3reas Only authorized personnel should install these devices. Any of the
shown mounting positions and approach directions may be used. Install
the SI-RF Safety Switch so that the display is visible. The triangular
symbols serve for the alignment and should point to each other.

Immediately replace any damaged SI-RF Safety Switch or actuator
components. They can be replaced separately, with the exception of
the Unique () coded version. If you are using the Unigue () coded
version, the SI-RF Safety Switch and actuator must always be replaced
together.

3.5 Resetting the Inputs

The reset function forces a local confirmation that the safety outputs are switched on after closing the movable safety guard.

If the moveable guard is opened using a sensor with a reset function, close and open the reset button within 0.25 seconds
(minimum) to 1 second (maximum), after the guard has been closed.
The reset function only applies to the sensor with the reset functionality. This reset feature allows for a local reset at a given

guard but does not allow for an entire safety system reset. If a chain of sensors is cascaded (see Wire the Switch in Series
on p. 13), the reset function only applies to SI-RF 3. If 5I-RF 1 or 2 are opened then closed, the outputs will switch on after

the guard is closed, without actuating the reset button.

& CAUTION: When power is switched on, the safety outputs switch on without actuating the reset button
when the guard is in the closed position.

/i\_ WARNING:
#  Use of Auto or Manual Restart

= Failure to follow these instructions could result in serious injury or death.

= Application of power to the Banner device, the closing aof the movable safety guard, or the reset of
a manual restart condition MUST NOT initiate dangerous machine motion. Design the machine
contral circuitry so that one or mare initiation devices must be engaged (in & conscious act) to start
the machine - in addition to the Banner device going into Run mode.

3.6 Auxiliary Output/Information

The PMP output models (SI-RFS and SI-RFP) have a diagnostic PNP outpul. The PNP Diagnostic is not safety related.

The PMP Diagnostic output indicates whether the right actuator has been detected (Tor example, the door is closed).
= Output high (conducting) - Actuator not detected
= Dutput low (open or non-conducting) - Actuator detected

When the SI-RFS sensors are cascaded, the output only signifies the actuator status of its sensor, not the others in the
string. With manual reset models (SIFRFSL), the auxiliary output changes back to the low state when the actuator is sensed

(does not wait for the reset).
The 15D models (SIFRFD) do not have an auxiliary output.

3.7 ¥ n-Series Diagnostic Information

The information transmitted via the In-Series Diagnostic (ISD) interface is not safety related. The diagnostic technology
allows a wide range of sensar information to be loaded into the machine contral system.

To interpret the information, Banner diagnostic modules are available, including the SFRF-DM1 and -DM2 Diagnostic
Modules and the SC10-2roe Safety Controller. Refer to the instruction manuals for detailed information on the diagnostic
devices. By means of diagnostics, the following information can be transmitted, among others:

WAL DA AN ST QIR B BT - Tel: + 1 333 ATASTET
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= Door status (open, closed, or faulted)

= Detection of misalignment (marginal signal strength of RF field)
= Detection of under-valtages in the series connection

= Altempts to defeat an RF gate switch

For a complete list of the diagnostics information, see Infarmation Available via 150 an p. 23.

Al this time this information can be refined via the following interfaces:
= USB—display of the sensor information on the PC (requires using an SI-RF-DM1 Diagnostic Module or an
SC10-2roe Safety Controller)
= 10-Link—bus independent data reading into the contral system (reguires using the SI-RF-DM1 or SI-RF-DM2
Diagnostic Modules and an 10-Link master)
* Industrial Ethernet Protocols—Bus data reading into the contral system (requires using the SC10-2roe Safety
Controller)

3.8 Electrical Installation

i\ WARNING:
Risk of electric shock

= Use extreme caution to avoid electrical shock. Serious injury or death could result.

« Always disconnect power from the safety system (for example, device, module, interfacing, ete.),
guarded machine, and'or the machine being controlled before making any connections or
replacing any component. Lockout/tagout procedures might be required. Refer to OSHA
29CFR1910.147, ANSI Z244-1, ar the applicable standard for controlling hazardous energy.

= Make no more connections to the device or system than are described in this manual. Electrical
installation and wiring must be made by a Qualified Person t and must comply with the applicable
electrical standards and wiring codes, such as the NEC (Mational Electrical Code), NFPA 79, or
IEC 60204-1, and all applicable local standards and codes.

3.8.1 Protective Stop (Safety Stop) Circuits

A protective stop (safety stop) allows for an orderly cessation of motion for safeguarding purposes, which results in a stop of
motion and removal of power from the Machine Primary Control Elements (MPCE) (assuming this does not create additional
hazards).

A protective stop circuit typically comprises a minimum of two narmally apen contacts from foreed-guided, mechanically
linked relays, which are monitored through External Device Monitoring (EDM) to detect certain failures, to prevent the loss of
the safety function. Such a circuit can be described as a "sale switching point™.

Typicaly, protective stop circuits are either single channel, which is a series connection of at least two normally open
contacts, or dual-channel, which is a separate connection of two normally open contacts. In either method, the safety function
relies on the use of redundant contacts to control a single hazard. If one contact fails On, the second contact arrests the
hazards and prevents the next cycle from aceurring.

The interfacing of the protective stop circuits must be accomplished so that the safety function cannot be suspended,
overridden, or defeated, unless accomplished in a manner of the same or greater degree of safety as the maching's safety
related control system that includes the SI-RF Safety Switch.

A Banner X526-2 Safety Controller with X51ro or X52ro Relay Expansion Module, Banner SC10-Zroe Safely Controller, or
Banner UM-FA-xa Universal Safety Module provides a series connection of redundant contacts that form protective stop
circuits for use in either single-channel or dualchannel control.

3.8.2 Output Signal Switching Devices (OSSDs) and External Device
Monitoring (EDM)

The SI-RF Safety Switch is able to detect faults on 05501 and OSSD2. These faults include short circuits to +24 Vdec and 0
V, and between OS5D1 and OSSD2.

Both OS50 outputs must be connected to the machine contral so that the machine's safety-related contral system interrupts
the circuit or power to the machine primary control element(s) (MPCE), resulting in a non-hazardous condition.

Final switching devices (FSDs) typically accomplish this when the OS5Ds go to an OFF state.

Refer to the output specifications and these warnings before making OS50 output connections and interfacing the SI-RF
Safety Switch to the machine.

1 A 3 S3A WG, Sy AEsesata of A ecogaized dageas o carphcang of (eahassiaAal [ranhig, o WG, By 2iran e Naowladge, raanniag aad
BIana 08, NA S Succes s ly damonsr arad e iy 1o solve (Wl ms a8 anag [0 08 SuiySor JLame s and Wi,
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& WARNING: Interfacing of Both 0SSDs

Both OSSD (Output Signal Switching Device) outputs must be connected to the machine control so that
the machine's safety-related control system interrupts the circuit to the machine primary control
element(s), resulting in a non-hazardous condition.

MNever wire an intermediate device(s) (for example, PLC, PES, or PC) that can fail in such a manner that
there is the loss of the safety stop command, OR in such a manner that the safety function can be
suspended, overridden, or defeated, unless accomplished with the same or greater degree of safety.
Failure to follow these instructions could result in serious injury or death.

& WARNING: OSSD Interfacing

To ensure proper operation, the Banner device output parameters and machine input parameters must be
considered when interfacing the Banner device OSSD outputs to machine inputs. Machine contral eireuitry
must be designed so that the maximum load resistance value is not exceeded and that the maximum
specified OS3D Off-state voltage does not result in an On condition.

Failure to properly interface the OSSD Outputs to the guarded machine could result in serious
injury or death.

External device monitoring (EDM) is a function used to monitor the state of the external, positively guided (mechanically
linked) machine control contacts (Final Switching Devives (FSD) and'or MPCEs). The SI-RF Salety Switch does not include
the EDM function. As a result, the SI-RF Safety Switch should be used with an external safety monitoring device that
monitors the status of the two SI-RF Safety Switch OS5Ds and is capable of providing the EDM function.

Examples of appropriate external safety monitoring devices include Banner SC10-2Zroe, SC26-2, and XS26-2 Safety
Contrallers, Banner UM-FA-9A and UM-FA-11A Universal Input Safety Modules, and Safety PLCs.

f_fh WARNING:

= The SI-RF Safety Switch does not have external device monitaring (EDM).
= If EDM is required for the application, it must be implemented in the external cantrol.

Fault-Tolerant Output Feature

Faults that do not immediately compromise the safe operation of the SI-RF Safety Switch (for example safety output to
external potential, crosswire short safety output) result in a delayed switch-off of the safety outputs.

The safety outputs switch off when the error warning exceeds 20 minutes. In case of error warning, the red LED flashes code
BCZ.

Use this fault-tolerant output feature to run down the machinery in a controlled manner. After fixing the fault, the error
message is confirmed by a voltage reset. The safe outputs enable and allow a restart.

3.8.3 Wiring for Single PNP (SI-RFP)

Five-conductar, cannot be wired in series

A movable safety guard is monitored through one SI-RF Safety Switch. The safety outputs of the SI-RF Safety Switch are
connected to a safety monitoring module. When the safety guard is closed (actuator detected), the S1-RF Safety Swilch
switches on its safety outputs.

When being used individually, the SI-RFP series offers a simple 5-pin wiring scheme. Use the optional PNP auxiliary output
to transfer non-safety related status information.

Pin Wire Color SI-RFPT-xP5 SHRFPT-xZM
1 Bt +24 00 O + 240 T
2 Wi SS50L1 SE501
2 Blue o D o Do
d Black oS502 o502
o Sray FHF S UT FrF 2QUT*

* Auxillary Output
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Figure 4 Wining Far & single PP

+20vde vdc
? )
T .
XSEC25-29¢
SIREPT.M X52s0 orXS4s0
+ 1 -Brown +24V de +2vdc -
i . vdc »
Do L5 -6y PNPOUT* ——
2 -whie 05501
01 ,’] iﬂl S01a( FSD1 .
Q2 |4 -Blek 055D 2 ) P p— F\H
| z-B1e v dc \] 501b( \Ffiilj
* undlary Output EDM () h-L 4._
sighk-Channel - = T
Safety Stop C druit -
DualChannel =
Safty Siop € druit fo

3.8.4 Wiring for a Single 8-Conductor Sensor

The B-pin sensors have one pair of 0S50 outputs (QL/Q2), one pair of inputs (11/12) that must be high (+24 V' DC) before the
outputs can turn on, one +24 WV DC input, and one 0V DC input. Some models have a reset input that receives +24 W DC to
reset the unit. Some models have an Auxillary PNP output (Do). The following table describes the wiring of the different
model aptions.

o E‘L‘:‘F‘m“’"“ Pin/W ire Function
S-RFST-xP8 SI-RFSL-x P& SI-RFDT-xP& Sl-RFDL-xP8
1 Whinra 240 O 240 OC 240 OC 240 OC
2 B DES01 =501 DEE0L 25501
3 araan owv oz [m P L [m P L o oz
4 ral o L e oEED2 oEEDL oEEDL
] Gy ool Il bl k1L
& Fiak Moot g2 Fpur2 W
T Blua FrF 2SUT FrF 2UT M3 Fuacins M3 FuAcooa
a Rad r Fu o Rasal {+ 1] P FuAaciiga Rasal {+ 1]

* Auxillary Output
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Figure S Wi Far & single S-Conducar semsar

+20dc Wdc
? o
SIRFT=P8
-
+ 1 -W hie +24V de
p | S-Grey I
SC10
P 6 -Pak
+3W-E|E:§:" |
2-B
Q1 wn __ 0SSM j O N3 avde )
g2 | 4-Yelow 05502 A N4 com
_ | 3-Green av dec 1 i [\L |\L L2/
)
| T-Ble e |
shet . LY —s — @
Machiwe
L Contol — (T~ @
Cacut = - H
* AR SUppESSors
SabtyRely Oututs G4,
53,54 and 63464 can be
Feedback Loop joptonal) wied siihdy, butequie a
spER e EDM orAM fput
Brmonioriy.

3.8.5 Wire the Switch in Series

To monitor several movable safety guards with a series connection of SI-RF Safety Switch, follow these steps.

1. Connectthe safety outputs of the last SI-RF Safety Switch to a safety monitoring unit.

2. Connectthe safety inputs of the first SI-RF Safety Switch of the series to + 24 WV DC.

3. Connectthe safety outputs of the first 51-RF Safety Switch to the safety inputs of the second S1-RF Safety Switch
(and second to third, etc).

4. When all the safety guards are closed (all actuators are detected), the last SI-RF Safety Swilch of the series
connection switches on its safety outputs.

5. Ifyou are using an optional In-Series Diagnostic (1SD) device [(SI-RFD series), integrate the diagnostic device
between the last SI-RF Safety Switch and the safety monitoring module in the series connection. The status
information can then be retrieved from the diagnostic device.

— MNote: Verify the SI-RF Safety Switch and the safety monitoring module are powered from the same power

supply or the commons of the separate supplies are the same.

Ifyou are using the optional PNP auxiliary output (SI-RFS series), anly the non-safety related status information of each
individual sensor can be obtained.

After

the door is closed, the optional reset function requires a manual acknowledgement before the safety output of the

sensar is switched on (only that individual sensor, not the series string).

Figure & Wining dre switch i seres

SIRF 1 SIRF 2 SHF 3
ne. + B DL Do Q1 Q2 - ne. + B I Do Q1 Q2 - + B I Resmt Do Q1 Q2 -
| PR P P P P DR I | P PR P P A R P
Rd |Wh |[Pe |Gy [Bu [Bn |¥e |&n Rd (Wb |Pe oy |Bw [Bn [ve |&n
2 | e
I
Sakaky
PuP/ PHFS ot far
ouT ouT
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3.8.6 Wire the Switch in Series Using the Quick Disconnect

Use models SI-RFS and SI-RFD for this configuration.

When connecting units in series, simplify the wiring using special t-adapters and low cost unshielded four-wire double-ended
cables. A similar configuration is shown except the connections are all made using quick disconnects. The SSA-
EB1PLx-0Dx E-stops, SFRFD switches, and the SSA-ISD Connect can be combined in a single chain.

1. Connectthe female 4-pin M12-Euro-style cable to the male 4-pin M12/Euro-style of the series connection t-adapter
(SI-RFA-TS).

2. Ifa manual reset model sensor is used, connect the female B-pin M12/Euro-style of the Reset T-Adapter (SI-RFA-
TK) to the male 8-pin M12/Euro-style connector of the series connection t-adapter. Connect a female 4-pin M12/
Eura-Style cable to the male 4-pin M12/Eure-style QD of the t-adapter for connecting a reset switch or reading the
Auxiliary output.

3. Connectthe sensor to the male B-pin M12 connector of the t-adapter.

4. Connectthe male 4-pin M12 end of a double ended cable to the female 4-pin M12 of the t-adapter. Coannect the
female 4-pin M12 end of the double ended cable to the next series connection t-adapter (SIFRFA-TS).

5. Al the end of the line a terminating plug (SFRFA-P) is required to properly truncate the system.

6. The wired end af the 4-pin M12 cable (from step 1) can be wired directly to a Safety Manitoring Module or can be
wired through an In-Series Diagnostic (ISD) module then to the Safety Monitoring device.

Verify that the SI-RF Safety Switch and the safety monitoring module are powered from the same power supply or the
commons of the separate supplies are the same. Ensure that the voltage level at SI-RF 1 (furthest from the power supply) is
above 19.5 V for the system to operate properly.

Figuee T Wik g Bee aawiibck in Sevfes waing e quick sisconmst Comme o

BK PNP AL Output
E = NOT FOR SAFETY

Reset
ONLY AR DDOR 4 &

2y

STRFA T5 SEBFA TS - SIBFA TS Lﬂﬂnnm
1 Bn
| Componentkey| PR . wh
SERFATE

Hpin #malke ton
SIRFATS g | e

SERFA P Tem bation -
MQDEC 4055 (@ ngths) ii————
MQDC @ {3 Engths) —E——

In long chains, or chains with a lot of 15D devices, the voltage at the first device (device closest to terminating plug) must stay
above 19.5V for the chain to operate properly.

For guidance on maximum total cable length and maximum number of devices before an additional power supply may be
needed, refer to Figure 10 on p. 15. For using ISD information to monitor the individual device voltages, see In-Series
Diagnostic Information on p. 9.

An additional power supply may be required to maintain a minimum of 19.5 V at all devices. There are two options to connect
an additional power supply.
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Figure & Optian 1) Use 5 5 -BF4-TH Reset Conmechar i serkes wilh 150 Device, F svaiabhe seffhe polver suppies For par aied autou,

1

[ ' | | | I [
SHRFATS B OEC -Aee 55 SIARL TS S[AFR TS SIAFATS STHRFATS SHFATS

Figure O Opfon 25 Beplace e termingtor with & power stpel g The Q3300 57d OS5 502 wires 5F powesr SUpplp 82 masd b conmmeched fo v24 W DG, IF
aviall able et the poveer supplies for paraihel autpad

| | | | |
ComucllSs0L ad scaga gy PAOEC AR oopra s SIMFATS SIAFA TS SLAFA TS SIRFA TS
05502 ¢ hilearnd bk
b i 42 dc.

Figure 10, Maximam fata cable eagth For 5 sivgle power supely

Max.TotalSeres Cabke fn )
SigE PowerSupply

2

6

Cabke )
8 B
.

eres
3

— ESMops

Max.TotalS
S

0] 4 8 12 16 20 24 28 32
Num berofBD Devices

The 5I-RFD switches and the 15D Connect have similar current demands. However, when used with a number of lighted ISD
emergency stop devices, the current draw of the emergency stop devices governs the cable lengths and when maore power is
needed.
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& WARNING:

= Safety devices with OS5Ds and without I1SD, such as safety light curtains, are not
compatible.

Failure to follow these instructions could result in serious injury or death.

Do not use safety devices with OSSDs and without 15D in a series connection of multiple 15D
devices.
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S5-RF Man-Cantact RF Safaty Switch

i? Important: The SI-RF Safety Switch should be connected only to a SELV (Safety Extra-Low Voltage), for
circuits without earth ground or a PELV (Protected Extra-Low Voltage), for circuits with earth ground power
supply, according to ENJIEC 60950,

Rated supply voltage (U,)
2440 425 %, -20%
Reverse polan by (oo
The aureda al wiltage supply Mmust e capanls
ot outienag aaat Maas wilas oo of 2000,
as spachad » [ECVEN B020d-1

Rated isolation voltage [U)
TSV DT

Rated impulse withstand voltage | Uy, )
=00

Protection Class
docoedhiag o B [EC SLE5E

Emnclos une
FASE + FAG, Rad

Enwvironmental Rating
IEC IFES

Q1 and Q2 Safety Output
Volrage leval : goeceding o Tyo 3 B 61131-2
Rarad Cpacanag Codaan ] 100 M
Test Fulse Duraiaan: 7O ws
Test Fulse Rara: 1 5
PATIUM Sagannee Load : Lod aF
Sparcinag Elemears: Sustamed shoeT-oacmg
and cwadoad poone oo
Twoa of Bhoer Swowt Feotacooa: thasmal |
dugrral {od oot ag)
Swarcinag Elamear Fuacnon: PR, Mosmally
Coan
Leakage Cueeanl (] = LmA DT
voltage Dooo (L] =3V
Use Camqgory OS-13

Safety Data
Ug i FL {a]
':-E.IIEQIJ-"}' d
FFHg & = 10 % Lin
EILCL3
Eavaoa Lie: 20 yaars
accoeding 10 BN IS0 133451
accoediag o O ER B20EL

Rated conditional short-circuit curmemnt
100 A

No-load curmrent (1g)
= 30 Mma

Transponder frequency
125 4Hx

Repeatability (R)
2.l By

Shock and Vibration
Accoadiing i En [ET S0547T-5-2

Construction
Taasiza Rehet: TFE, dlack
Cade: FUR, olack

Alttude
= 2000 I HM

PRHPFOUT Auxliary Output
Raad Dpacanag Cuseangl]l Lo ma
wvoltage Deog (U] = 3 W
Swarciing Elemaars: Susiamad 1 oa-Cnm
and cwarload proiacnoa
Twoa of ot Gt Frofacnoa © ou gt
lmnad

Maximum Relative Humdity
S.3% ar 40 "2 var ool 5325300

Imd | Cation
1 = LED «a2d iy a2aa Cyeacanag srang
1 = LED amioas aciuanag sras

Approvals and Certifications
TOV Mord, oCEAUS (21355 2 Power souaca)
FZZ ID: 28BAEERF
12 L15354-ERF

Swvitching frequency
% 1 Hz

Swite h-off delay (t,)

100G MS MaTIT + (T M5 % Awmioes of
follcan g |E0 daviceas)

Time delay (L)
e TIum 2 S

EMTC

docowdiag oo BEn [EC G054 T-5-3 and BN
5L3216-3-1

Ambient and Storage temperature
=252 o 4702 (=LA 7F o + 153 °F)

Mounting
2 holes @ 4,5 (o 4 soraws]

Standards
Er 5034 7T-1, ErM 505 7-5-2, EM 51326-2-1
Erl 1532 1334%-1, BN E2051, BN E0547-5-3,
Er 152 L3345-2
Er 50204 -1, ETS| EM 3014351, ETSI EM
Joodic-l

Directive
2006042 /EG (Eaeny-atiaciig cp-Dwa s
20 1H4SELU(RED]
2QLUESE U (RO HE 1)
20 L4 ANE U (EMT]
20124 15/E U {EU-WEEE II]

FoOHZ Requeaqiants: Tig dewca comahas v ladosirg ©a4a3d 3 hoeace-azamal RES

sraad ardfs] aad pa LS otthe FOC Rules, Dyeeanca 15 Suiact [0 e o g nac oo dinea 5 (1]
[ datace Maly Aol Causa e faraaca, 3ad (2] s daoe Tu St A00ea Ay wilarBaaace , ol diag
Rt oa B30 May Cau 52 uadassad ooeranca of the dawce,

Changes o Modhcanca S 0ol 2Earessly Ao ovad iy e ATy rasgcasinl @ 1o coeighance aould
woud B8 uSar S Juihoaly [0 GIarara the aq e maar,

CE @:
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S51-RF Man-Cantact RF Sataty Switch

4 1 Dimensions

All measurements are listed in millimeters, unless noted otherwise.

Figues LI SIMRF Sakedy Switch Somsar
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L
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5 Accessories

51 Cordsets

S5-RF Man-Cantact RF Safaty Switch

8-Pin Threaded M12 Cordsets—Fhying Leads

Maodel Length Sty le Dimensions Pinout [Female)
5 X A-B150 4,57 {15 11
5 AA-B250 TE2 M (25 7]
— ‘1"1T':-P-—"|
5 A A-B500 1324 m {20 %) [
Erranghn (— | i
M-
W5
e 1 ='W 4= Gray
2 = Brown B = Pk
5 A -B1 (D A0.43 m {100 ]
A = Sraan T = Blua
d = rallow d = Rad
5 Pin Threaded M12 Cordsets— Single Ended
Maodel Length Sty le Dimensions Pinout [Female)
MQDCL-501.5 oa3miilath
MQDC1-506 2miEst) I
Ereang (- |
MQDC1-515 M (1E.4 1] =
M1
MQDC1-530 %M {295 %] e
MQDCL-506R A 2m B2
BT,
MQDC1-515RA 2m{lE.d*] — | L- .,
2 = Wire
T ITL . 3z Blue
R fr-Ag e L) 4 = Black
_J_ % = Geay
MQDC1-530RA 2m{22.5%)
M1z x1—} |
0 15 B5ETT
4-Pin Threaded M12 Cordsets—Single Ended
Model Length Shyle Dimensions Pinout (Female)
M DC-106 2.MIE 56 1] Ty
MQDC-415 M (164 1] 1
Errang i ] |
MQDC-430 3 ME23.2 %) =T
Mz 2
MQDC-450 12 m {43 2 1) M5 1@3
]
MQDC-A06 RA 2mESET)
BTy,
]
MQDC-415R A M (164 1] 0]
—[ 1 8] L= Boowa
MQDC-430RA 3m{23.5%) BTy 7 = Wi
Figar-2agle QL]
3 = Blua
i I_‘I- 4 = Black
MQDC-450 R A 13 M {43 2 T ML 51—
a5 psr]
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S51-RF Man-Cantact RF Sataty Switch

4-Pin Threaded M12 Cordsets—Double Ended

Model Length Sty le Dimensions Pinout
MQDEC-40155 2.31m {1 %)
MQDEC-10355 Q.31 M (2,95 ) Tf';f
MQDEC-10655 L33 {5 1) :[:D:]]l
MQDEC-41255 366 M (12 T ;"LE;T-I Female
rlale Steanghn -
MQDEC-42055 .10 M {20 t] Female St s
'l
MQDEC-43055 .14 M {30 2 1] 3
ALY e |
2 50T riale
MQDEC-45055 152 M (435 1)
1
MQDEC-103RS 2.1 M {295 1)
u T
MQDEC-406RS L33 m {6 1) Lz 7]
MQDEC-41ZRS 366 M (12 1) I’EE‘ 1 = B
2 = Winra
MQDEC-420RS5 .10 M {20 1] tala Rrghr-Aaglal 3: Blge
Famala EII’-El.lgh[ - Al
MQDEC-130RS .14 /M {30 2 1 4 = Blaek
1
@ LS ST
S
MQDEC-450RS 152 M {433 1) — =L
B-Pin Threaded M12 Cordsets—Double Ended
Model (B-pintB-pin ) 2 Length Style Dimensions Pinout
DEEZR-B1D 2.2m{L ]
DEE 2R-B3D 031 .M {317
DEE 2R-B8D 2.44.m {3
an T
DEE ?R-815D 457 Mi15 1] 2
DEE ?R-B25D TEZMi25 1] ]IEI]E]]
i o 1
DEE 2R-B500 12.24 m (30 fr) Famala ; s 1
Sraghd rlale 7
Erangat 4dT: 2 B
DEE ?R-B75D 2286 m {72 1) F 3
a 5
a1l | 8
alg
L = 'Whia o= Gray
2 = Brown B = Fink
DEE 2R-8100D an 448 m (100 1
3 - Graan T = Blua
4 = vallow a = Red

5.2 Adapters and Other Accessories

Model

Description

SHRFA-TS

EI-RF T-adaaras toe Saaa s O30, 4 0 03 3 (0 13 d (e

2 Sraadacd coedsars ana pallow FUWC vam alack osasmold . Foe alack FyWZ aad osasmodd, add me sofis "B e rae modal Ao iy {E-:i&l.-'ﬂﬂlE-.

DEEZ R-B1DE)
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Model Description

SHRFA-TK EI-RF T-adagrar tor conaacnaa of (12 s2gar boriod, 8 (i 13 4 @ 13 3 g
S HRFA-F Sl-RF Tanmuaancs glog il2

SHRFA-DML EI-RF Dragaosoc fodule wari 3 dogedl Sonpors 3nd L didgacsi: oot

lratacas: [2-bink, USB 2.0

FHREDA-DMZ EI-RF Dhagaosnc Module warin 1 deaiga osns el
lratacas: 12-biak

5.3 Safety Controllers

Safety Controllers provide a fully configurable, software-based safety logic solution for monitoring safety and non-safety
devices. For additional models and X526 expansion modules, see instruction manual p/n 174868 (XS/ISC26-2).

Non-Expandable Models Expandable Models Description

SC26-2 KS26-2 A6 covarpala |83 aad 2 Raduead.aar Sohd Srare Satany Curpors

SC26-2d 526-2d 25 coeyarniale |82 and 2 Reduadann Sohd Srarg Satery Curgo s vwark Degalay

SC2e-2e AS2g-2e A5 coayarpinla |82 300 2 Reduadaar Sohd Srare Zatary Corgorg weih Eresag]

SC26-2de H526-2de A6 covarpala |82 aad 2 Radoadaar Sohd Srare Satany Cutpo s weeh Degalay and Emadaarn
SC10-2roe 10 bpors, 2 redundant relay saeny cufours (3 conaos 2ach] (IS0 companiia]

5.4 Universal (Input) Safety Modules

UM-FA-xA Safety Modules provide forced-guided, mechanically-linked relay (safety) outputs for the SI-RF Safety Switch
system when an external manual reset (latch) is desired or external device monitoring is required in the application. See

datasheet p/n 141249 for more information.

Model Description
UM-FA-DA 3 acemally ogaa (0] sad uad 3ar-Gutiul B &m0 CoArass
UM-FA-11A 2 aoemally opea (3] reduad 3ar-curpul 6 3Mp cotacts, gos Lacemally closad (M0S.] auahasy coaract
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6 Product Support and Maintenance

6.1 Maintenance and Service

Remaove all contamination by metal-based materials to avoid reducing the switch distance. Do not use alcohaolic cleaning
agents.

The SI-RF Safely Switch is maintenance-free.

For long-term and trouble-free operation, please periodically check the following points:
= solid fit of all components
= reliable switching function
= il damage occurs, please exchange the relevant components

Liability disclaimer— By breach of the given instructions (concerming the intended use, the safety instructions, the
installation and connection through qualified personnel and the testing of the safety function) manufacturer's liability expires.

6.2 Status Indicators

Status Indic ators Information for | Color Status Meaning
sy Sansod 2K
DpEvanag srams | Geaan Flasiiag (BZ1) Rasarexpeciad (0aly Wath sasar g
Flasinag {BC2] [Ear oA cooa aog laiiad
Ll ACH AN 1A F3AQR, Cosa code
Flastung (BCS] Ao Ao a0 daracnoa bt
LEDs Aduans Auminas Flasiiag (B2 A0 Ao 1A AN gE, Wedng oode
Flastwng (BZL] AT 300 AL (g -
hput
Power/ ot Acheanoe ool of raage
Fauk
Flasiuag (BTG tor 1% 5] | Acw arce code successtully m@qpoeacy soead
Taachag Ge3an; aminar
Flastuag {BTE tor 3 5] Ao Ao code guccessiully goead
el Fauluriz 1 waiige I g
CEED tauin denecied {Syanch ot ater
Flasiiag (B2
E e Red spaciiad nma|
lrasnal taoln fopesanaa posside agann ahes
Flasiiag (B4 ¢ *
Qi va sl
Figure 14, Flask code sequence T1 =250 ms

T2 =250 ms
T3=750ms

I I BCZ I I I I I I T4 =500 m=s

© T5=500ms

E“.IIEIII | eu‘IIII IIII
BRI
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6.3 &l |nformation Available via ISD

The following information can been obtained from the 1SD chain and a diagnostic unit or ISD enable Safety Controller.
Table 1: Cyclic Data about the Chain

Short Name Data Format | Meaning of data

Count Mismatch 110 The number aof devices in the chain does nat match the configuration

Order Mismatch 1/0 The order of the devices in the chain does not match the configuration

Mo ISD Data Detected 10 Mo (or corrupted) 1SD data being transmitted (being received by diagnostic
device)

Incompatible Device 10 The chain or a unitin the chain has data but not 15D data

ISD detected not 10 ISD data is detected on inputs that are nat configured as IS0 input

configured

Terminator Missing 1/0 Terminator plug not present (or inputs to first device low)

Actuator nat taught 10 Unigue ar high unit has not been taught an actuator

Wrong actuator detected | 1/0 Wrong actuator presented to a unigue or high coded sensor

Internal unit error 1/0 A unit in the chain has an internal error

Output fault detected 10 A unit in the chain has an output fault and will turn off after the switch off
delay period

Table 2 Individual Unit Data—Flags

Short Name Data Format | Meaning of data
Actuator Detected 10 The SI-RF sensor detects an actuator
S Mote: It does not have to be the taught actuator.

Wrong Actuator 10 SI-RF sensor detects an actuator with a “received code” that does not match
the "expected code”. For code values, see Table 4 on p. 24

Sensor not paired 110 High or Unigue sensor that has not been taught an actuator

Output 1 10 Cutput 1 is On

Output 2 1/0 Cutput 2 is On

Marginal Range 10 An actuator is detected but is staying at the extreme end of the detection
range (13 mm to 15 mm away from the sensor)

Input 1 110 ISD device input 1 is On

Input 2 1/0 ISD device input 2 is On

Local Reset Expected 10 An 1SD device with the latch feature requires a reset

Operating Voltage 10 Vaoltage to the ISD device is at the limit of specifications

Warning

ISD Data Error 1/0 ISD error bit, corrupted data was received from the S1-RF 15D chain of
switches

Safety Input Fault 10 The system detected a fault on a safety input of an 15D device, power cycle
required

Output Errar 10 ISD Device detects an output short to voltage or ground. This starts the
“output switch-off timer” counter. For code values, see Table 4 on p. 24,

Operating Voltage Error 10 Valtage to the ISD Device is above (over 30 V DC) or below (less than 19.2 W
DC) limit of range

WAL DA AN ST QIR B BT - Tel: + 1 333 ATASTET
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Short Name Data Format

Meaning of data

Power Cycle Required 1/0

ISD Device detects a fault, a power cycled required

Table 3 Individual Unit Data—Configuration

Short Name Data Format | Meaning of data
Local Reset Unit 110 The I1SD Device includes the latch feature
High Coding Lewvel 1/0 The SI-RF sensor coding level is High/Unigue
Cascadable 10 The 1SD Device includes the cascade feature
= Note: This will always be true for SI-RF models with ISD.
Fault Tolerant Outputs 10 Indicates that the ISD Device includes the fault tolerant output feature where
output faults cause a 20 minute off delay/fault delay
S Note: This will always be true for SI-RF models with ISD.

Table 4: Individual Unit Data—\Values

Mumber of voltage errors | number

Number of operations number
Output Switch-off time number
Range Warning Count number
Supply Valtage number
Internal Temperature number
Actuator Distance number

Expected Company Name
Received Company Name

Short Name Data Format | Meaning of data

Device Type of ISD Device

Expected Code For SI-RF sensors with high or unigue coding, displays the actuator code
taught to the sensor

Received Code Displays the actuator code detected by the SI-RF sensor

Teach-ins Remaining number For SI-RF sensors with high and unigue coding, displays the remaining

number of teaches available

= Note: Low and already taught unique units display (0).

The number aof voltage warnings received in the last 60 seconds (voltage is
checked every second), a number between 0 and 60

The number of on/off cycles the sensor has experienced

The delay counter for certain output errors (D = inactive, 20 to 1 = remaining
minutes to device lockout state)

For SI-RF Sensors, a count of the number of range warnings received in the
last 60 minutes. The counter increments when at least half of the RFID read
attempts in & minute had a range warning.

The actual input voltage detected by the ISD sensar
The internal temperature of the 1ISD Sensor ("C)

The distance the actuator is from the SI-RF sensor. This value is displayed as
a percentage of the range of the SI-RF sensaor.

Banner's company code is 6

Banner's company code is 6

6.4 Contact Us

Banner Engineering Corp. headquarters is located at:
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a714 Tenth Avenue Marth
Minneapolis, MN 55441, USA
Phane: + 1 BBB 373 6767

For worldwide locations and local representatives, visit www. bannerengineering.cam.

6.5 Banner Engineering Corp. Limited Warranty

Banier Emgemesng Coog. wandas ax grgdunsg e vee bgm delens a mawod @0d wmrkmsnzneg e gas sy nigewog une dae gf segmea. Banoes Eqgassong Coog. el
reaae g cegace, e of chage. 31y adun, gf L5 mand o es woc. A wme s cmaed g o faoney. & Mgund m agee geea deleouae duosag ne wavane geogd. Tas
wiar gy doms g ooy damage o bagday My mEsase. ggu=s. o e om0 agghcanna ge esalaega gf vae Banaes goodun,

THIS LIMITED WARRANTY IS EXCLUSIE AND IN LIEU OF ALL OTHER WARRANTIES WHETHER EXPRESS OR IMPLIED INCLUDMNG, WITHOUT LIMITATION, ANY
WARRANTY OF MERCHANTABILITY OR FITHESS FOR A PARTICULAR PURPOSE), AND WHETHER ARISING UNDER COURSE OF PERFORMANCE, COURSE OF
DEALING OR TRADE USAGE.
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LIABLE TO BUYER OR ANY OTHER PERSOM OR ENTITY FOR ANY EXTRA COSTS, EXPENSES, LOSSES, LOSS OF PROFITS, OR ANY INCIDEMTAL,
CONSEQUENTIAL OR SPECIAL DAMAGES RESULTING FROM ANY PRODUCT DEFECT OR FROM THE USE OR INABILITY TO USE THE PRODUCT , WHETHER
ARISING IN CONTRACT OR WARRANTY, STATUTE, TORT, STRICT LIABILITY, HNEGLIGENCE, OR OTHERWISE.
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