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W58 Series Sensor Instruction Manual

Chapter Contents
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WEB Background Suppression MOmls e
B L= B T = T OO

Chapter 1 Product Description

= Mimature sensor for nstallabion in the smalkestof spaces

« Red laser models provide bright, precise laser ight spot for optimum small pan detaction

= High switching fraguency for detectiaon in avan the fasies) procasses

* Usar-frnandly oparation using elactronic push button or remoia input provides raliable and pracisa
detection

* Red lasar, Red LED, and Blua LED types available 1o match senzing baam o apphcation

= Robust, glass-hbarremfarced plaste housang

« PNP ar MPN autput, depanding an madel

WARNING:
« Do not use this device for personnel protection
« Using this device for personnel protection could result in serious injury or death.
« This device does not include the self-checking redundant circuitry necessary to allow its use in
personnel safety applications. A device failure or malfunction can cause either an energized (on)
or de-energized (off) output condition.

VS8 Opposed Mode Models

e Ezagag fode Range Dot SO I
VEALE)] - 2m{E 5 ] vargaminarad d-ava FUR caple
Red Laser Emitler
VSELEID Wil Badm AR 200 mm {7.8 n) PUR cable with a 4-pin MEPico-atyle malke quick
drgcoanact (0]
VEAE APR Omigdm{dlmic pyp
2.8 1] 2m{E 5 ] vargaminarad d-ava FUR caple
WESEBEANR mFT
Recanyar
WIARAF RO FHE 200 mm {7.8 n) PUR cable with a 4pn MEPico-atyle males quick
VEA EAMRD MFY dscoaect (20

VS8 Retroreflective Models

fodel Eaagag hode Range Curaur S0 A3
WEAEAFLF FiF
2 m{E.5¥] vararminarad d-wava FUR caple
WEEE ANLF DAmigtE6m{3is  wypry
Red LED Rewo Refliecove (0 do 62,9 in) with
VSIEAPLFQ BRT-2x2 FHF 200 mm (7.8 n) PUR cable with a 4-pin MEPico-
VESAEANLPO = shyle male quick drizcoanact (20]

Continued on page 4

May 19, 3023 i& Banner Engmneenng Conp.
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todal
WSBEAPLLP
WEBEANLLF
WSBE APLILPG

WEAEANLL PO

Continued from page 3

Eanang kloda Range Dol

FlF

OidmicZ2m{3ism  wyEy
to 787 in) with
BRT-S1XS1BM FrF

Red Lazer Retro
Retemye

rFr

i3 AR

2m{E.5 1] varasminarad 4-Wava FLUR capla

200 mm {7.8 n) PUR cable with a 4-pin M&/Fico-
sryla male quidd desconaact (0]

VS8 Background Suppression Models

flodal
WSBEAPAFTO
WEBEANAFTD
WSBEAPLAFTO
WEBEANMLAFTD
WESAPFFI0E
WESAMNFF3I0B
W5 8APFF50B

WESAMNFFS0B

flod el
VEBAPFF15
WEBANFF1S
WEBAPFFI0
WEBANFFI0
WEBAPFFS0
WEBANFFSD

Eaazing hode

Red LED, Adusrainle Background Sopprassina

Red Lazer, adusanle Backy oo ad Supppvass o

Blue LED, Fiad 30 MM Backgaouad Supwasoon

Blua LED, Fuied S0qm Bacgrouad Su g

Eanging Hod e

Red LED, Fued LS mm Backgrouad Sudygressie

Red LED, Fuied 30 mm Backgrouad Suoygr@ssite

Red LED, Fuied 50 mm Backgrouad Suoygr@ssit

Integral 2 m (6.5 ft) unterminated PUR cable models are listed.
* To order the 200 mm (7.8 in) PUR cable model with a 4-pin M8 quick disconnect, add suffix "Q" to the model number.

AF and LAF models only.

* To order the 200 mm (7.8 in) PUR cable model with a 3-pin M8 quick disconnect, add suffix Q3" to the model
number. FF models anly.

* To order the 200 mm (7.8 in) PUR cable model with a 4-pin M12 quick disconnect, add suffix "05" to the model
number. AF and LAF models anly.

£ Banner Engnearing Conp.
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ST L T2 (02 i 1o 2.30a]

£ T 10 T2 Mem (024 0 13 2 3 ]

2 mem e A2 mm 008 o 113 i)

2 T 02 30 T (OGS A o LS T )

Range

2 T 00 L3 T (002 1 13 0 25 u]

2 T 00 30 T 00 i 13 113 ]

2 Mmoo 30 M 0.0E a1 LS T )

FMF

Pl

FMF

Pl

FrF

Pl

FMF

Pl

FMF

Pl

FMF

Pl

FMF

Pl

L TY /a1

L Thralll]
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VS8 Overview

W5EB Sanszor Featuras

3

2 ]_ Features
O 1. Green Indicator
i 2. Amber Indicator
3. TEACH Button - Laser Adjustable Field (LAF),
O Adjustable Field (AF), Polar Retro (LP), and Receiver
-4 (R) Models
@ 4. Optical Window

May 19, 3023 i& Banner Engmneenng Conp.
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Chapter Contents
W 1n |'|Ig D|agra 1

Chapter 2 Sensor Installation

Install the sensor so the object to be detected moves horizontally to the sensor.

WS8 Sensor Installation

R 4
F 3
Wiring Diagrams
3-Pin NPN Models 3-Pin PNP Models
Key
' : - 1. Brown
'IIIILI Ili-lli'. de ,I'III_ 3 L300y & 2 Wh|t‘E
4 4 : | 3. Blue
— 4. Black
4-Pin NPN Models 4-Pin PNP Models Opposed Mode Emitlers
: +
]-, 1 jl-.;.;uv dc A ], _ j 10.30% de 3 T_Iilflil"-" i
'r-ll_ I_ 4 e cannasctian
- L e - L pearre 2 1 Besm
Irzr 17 Inhibi

NOTE: all 4-pin and cabled models have a remote input on the white wire (pin-2).

May 19, 3023 i Banner Enginearing Conp.
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Chapter Contents

WVEB Remobte Configuration — $-Pin WIOOEES ... o ettt e ar e e et ah e 4 et et b et e e e b b et e b st e b e b abatr et e e baasba et b asaraes 4
RUR=T= I I ha B e a b g = E= Ll = F= L L L e = [ = T o PSR k|
WVESB One-Paint Stat Background SURPRESESEIN . .ovoree oo et s e e e e e e e b e e e s e e e e e e s ner e e e s ae 10
=t T bl = T LTy = PSSP 11
WEB Two-Poml Slabe PRt and Rl r i e e et ettt ettt e e e et et e an e eta et e e nnr e eeee e e na e en e aneeaane 12
R T b T Lok B o = T P 13
W5E Select Light Operate/Dark Oparate —4-Pin MODEEE ..o e e e 14

Chapter 3 VS8 Sensor Configuration

= Expert™ 4-pin background suppression, retroreflective, and opposed mode receiver models are configurable using
either the sealed push buttan or the remaote input wire.

= 3-pin fixed field and opposed mode emitter models require no user adjustments.

= The remote input wire (pin-2/white wire) is used to select light or dark operate or perform the desired TEACH method.
Pulse durations for the remote input wire correspond to the indicated press durations of the push button.

VS8 Remote Configuration — 4-Pin Models

The remate input wire (pin-2/iwhite wire) is used to select light or dark operate, or perform the desired TEACH method.
Clasing and opening times for the remole input wire correspond 1o the indicated press/hold durations of the push buttan.

VS8 Two-Point Static Background Suppression

Two-point TEACH sets a single switch point. The sensor sets the switch point between two taught target distances, relative to
the shifted origin location.

1. Present the target.
tlaricd Acnon Rasulr
Fugh Buman

Fresent te first targetl The sensor-io-target distance

A
R mioie Kot IO S 52 WA M 515005 cange,
2. Start TEACH mode.
flarhod FeTal Ta T Rasulr
=ds
Fusi Bumoa Frass 3ad hald gost boliaa = 3 sacoads, %
=
ey
. =
=35
T
Ramora Koot Fuls2 o Aol Yard = 3 5a00ads, Both LEDs flash (= ‘E'FI'EIJIIQ:I

3. Present the background or second target.

May 19, 3023 i& Banner Engmneenng Conp.
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tlaracd Acnoa

Fusih Bumoa

Fresent e background or second tanget. [he sensor-io-

Ll 1 1 g A
R mioie F ot [arg & diSranCce Mush D8 Wit (2SS0 S range,

4. Configure the sensor.

tlaracd Acnoa
Fusih Bumona Feass pusi tumon = 1 2800:ad,
Femoe our Fulsg /o 1A W = 1 sa00ad,

VS8 One-Point Static Background Suppression

=1s

Rasulr

Hoih LEDs fash {allematng)

Rasulr

Senzor relums o norma
OO ance,

One-point TEACH sets a single switch point. The sensor sets the switch point just behind the taught target distance.

1. Present the target.
fylariod ACnaa
Fugh Bumon

Fresent e argei. Ihe sensor-io-langel deatanoe must

Ramara 1 gt D A e SeE0es fan ge,

2. Start TEACH mode.

tariod Acnoa
Fusit Bumoa Faass and acld push ouea = 3 sacoads,
Famore kg Fulse ramon Ao g = 3 5200003,

3. Configure the sensor.

£ Banner Engnearing Conp.

4

=35

Rasulr

b 1F=]

Rasulr

BB

doih LEDs fash {aliematng)

May 19, 2023
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fylarncd Aanoa Rasulr
I =

Fusi Bumoa Frass gush o moa = 1 5a03ad,

Sonaor relurns 1o mormal

D ANGA,

>1s
T

Famora b1 pur Fulzg AT oA g = 1 5200,

VS8 Dynamic Background Suppression

Dynamic TEACH sets a single switch point during machine run conditions. Dynamic TEACH is recommended for applications
where a machine or process may not be stopped for teaching. The sensor takes multiple samples and the switch paint is set
just behind the farthest taught target distance, accounting for a static background.

1. Present the target.

Al Aonaa Rasulr
Fush Bumgoa
Fresent te first targetl The sensor-io-target distance "
R mioie Kot TIo S 02 el [Ma 5350075 cang e,
2. Start TEACH mode.
Al Acnaa Rasulr
] %
Fusa Bumon Frags 3ad Aold Qusn Duriaa = 3 gacoeads, %
o=
[
=,
=35
T Both LEDs flash {aliemating)
Raqora B pour Fulsa samon gl Ward = 3 5aonads, ' @
3. Configure the sensor.
fdaricd AonaaAa Rasulr
L o ke
Sensor retumms 10 norma
Fusi Bumon Frazss aad Aald Qus Boriaa = 1 E}'UE- aof Opevan o, .

May 19, 2023
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Continued on page 12

£ Banner Engnearing Conp.
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Continued Fom page 11

tlaracd Acnoa Rasulr

Femoie Kour Fulse o Al wird = 1 Cycle of oypecanc .

VS8 Two-Point Static Opposed and Retroreflective

Two-point TEACH for Opposed and Retroreflective modes sets a single switching level. The sensor sets the switching level
between the blocked and unblocked conditions.

1. Align the sensor.

tlaricd Acnon Rasulr

Fush Bumon

Alga e ST raCe s O Sa1E0r Srarafacine, The

i
Mol
REmone 1ot 02T A Shculd Aol e dlockad .
2. Start TEACH mode.
fiariaod Acnda Razulr

Fusih Bumoa Feass and hold gosh urisa = 3 sacoads,
=35
T Both LEDs flash {altemating)
Femoie Kour Fulse raTo 1l g = 3 S800aids.
3. Presentthe target.
tlaricd Acnon Rasulr
Fush Buman
Fragsaar me aager, THie D23 m o3 shcold e alocked oy :: -
M =
Remone 1ot [ [3angear, ey
Both LEDs flash {aliemating)
4. Configure the sensor.
tlericd Acnon Reasulr

Senzor relums o nofma

Fusit Bumoa Feass aad acld gusa ouida = 1 sacoad,
SO anca,

Confinued on page 13

© Banner Engineering Corp. May 19, 2023
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Contnued from page 12

tlaracd Acnoa

Femoie Kour Fulse T 1A Wirg = 1 S800ad,

Rasulr

»1s

VS8 Dynamic Opposed and Retroreflective

Dynamic TEACH for Opposed and Retroreflective modes sets a single switching level during machine run conditions.
Dynamic TEACH is recommended for applications where a machine or process may not be stopped for teaching. The sensor
takes multiple samples and the switching level is set between the blocked and unblocked conditions.

1. Present the target.

fiariaod Acnda

Fusit Bomona

Frasaar e raagen The peamq parh shoold b2 bocked by

]
R mara 1 pur L2 rangar,

2. Start TEACH mode.

tleraod

ACnaa
Fuza Bumoa Frags and acld gusa duliaa = 3 safonds,
Famora oo Fulza vaman  Agurl Wera = 3 5200945,
3. Configure the sensor.
fiariaod Acnda
Fusa Bumoa Feass and hold posh ornsa = 1L oyd e of Gpavanoa,
Ramore oot Fulse o Al wird = 1 Cycle of oypecanc .

May 19, J023
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g

=35
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Hoih LEDs fash {allematng)

Rasulr
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VS8 Select Light Operate/Dark Operate — 4-Pin Models

Change the sensor operation to light operate or dark operate for the desired application. Use either the button or the remote
input wire procedure to configure the sensor.

flerod T ey Result

= 10 5 The green LED flashes to show
that the sensor 2 n LO/DD sslect
Moda,

Press and hold the bution for longer than 10 seconds.
Fush Bumo:a Press the button unil he desired operation B selected, then

r2la2a 82 (M2 o 300 wail 10 S200ads, The amber LED indicates the

S2lecrad ooerancd qode.

For kght oparate: The gresn LED
- TN ms flashes and the amber LED k2 off.

For dash opavanna: The geaaa
Fulse the remote nput wire o + V DC for longer than 10 seconds.
Remaoie | i T
Wirs npu Pulze the remote npul wire o + % DG for 4 to 1000 ma until the LED fashes and the amber LED
desved operancn 15 saleciad 3ad war 10 saccad 5. -

The sensor i configured and
FELUAS [0 ACATIAl Cyeeandin,

i& Banner Engmneenng Conp. May 19, 2023
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Chapter Contents

T S T 3= Eo ] R
WSE Sernes Baam Spol SIEES e
VWEB Minimum Objact Saparation (Background Supprassion Modals)

Chapter 4

Lasar Classifications

All Modeals: Class 1) wavaelangth: 655 nm; frequancy: 5 kHz;
pulss duration: 3.2 ps, imil value pulsa: = 2.3 myW. Ralerence
IEC G0B25-1:2001, Sachon B.2.

All Models: Complies with 21 CFR 1040.10 and 1040.11
axcapl for daviations pursuant to lasar Notica Nao. 50 dated
Juma 24, 2007 .

Blue LED Modals: Risk Group 2; pos=ihbly hazardous ophical
radiation amittad fram this product. Do not stara at tha
aperating lamp. May be harmful to the eyes. (ENE24T1)

Carlifications

C € Banner Engineearing BV Park Lane, Culliganlaan 2F
bus 3, 1831 Diagam, BELGIUM

UK

C n Turck Bannar LTD B kenheim House, Blenheim Coun,

Wickford, Essax 5511 8YT, Graat Britain

@

LIETED

Supply Voltage and Currant

LED modeals: 10 W DC 10 30 W DC {10% max. rippk) alless
than 20 mA , exclusive of kbad

Lasar madals: 10 v DC 0 30V DC (10% max. rippla) at less
than 12 ma, exclusive of load

Supply Protaction Circuitry
Protacted against revarsa polarity and shortcircuit

Cutput Protaction Circuitry
Protacted against outpul short<circuit, continuous ovarload,
and falsa pulsa an powear-up

Cutput Configuration

Retroreflective and Background Suppression Models: Single
PHP ar MPN an pin 4 {(black wira) with ramata input on pin 2
{whila wira)

Opposad Mode Recavers anly: Singlke PNF or NFMN an pin 4
{black wira) with ramaotea input on pin 2 [while wira)

Cutpul Responsa Tima
500 ps

Cutput Rating
50 mA

Switching Fraquancy
< 1000 Hz

Dalay Bafora Powar-Up
= 300 ms

May 19, 2023

VS8 Specifications

Requirad Ovarcurmrant Protection

WARNIMG: Elclical connactions must
ba mada by qualifiad parsonnal in
accaordanca with lbeal and national
alactnical codas and reg.ulainns.

COwarcurrant protaction is raguired to ba providad by and
product application par the supplied tabla.

Owarcurrant protaction may ba providad with axtamal fusing
ar via Currant Limiting, Class 2 Powar Supply.

Supply wiring kads = 24 AWG shall not ba splicad.

Far additional product suppart, go
1o waww . bannaranginaaring.com |

S"_F!plr Requirad Overcurmnt 5'—!F!F‘}' Required Owercurant
Wiring Prtectan (A} Wiririg Pratection {4}
{AWGE ) {AWG )
20 50 26 140
22 a0 28 04
24 1.0 30 05
Indicators

2 LED indicators on top of tha sansor
Grean an: Pawear an
Amber an: Output conducting
Emiltar LED Wawalangth
Red LED madals: 850 nm
Blua LED madals: 450 nm
Laser modeals: 655 nm
Efflactiva Baam
5.5 mm

This can ba adjustad without an apartura by teaching tha
sENS0r

Connactions

2 m (8.5 ft) untarminatad 4-wira PUR cabla ar 200 mm (7.8 in)
PUR cabla with a 3- or 4-pin ME or 4-pin M12 mak quick
disconnmact, dapanding on madal

Modals anding in suffix *0Q°, "03", or "05" must bea used with a
UL racognized cordsat RAC (CYJIV2)

Search p/n 201958 at www . bannaranginearing.com (o viaw
the Instruction Manual far mora information on cordsals

Oppasad Moda Maodal Adjustmants
Push buttan TEACH input (Recaivars)
Ramoata wira TEACH inpul (Recaivars)

FRamaote wira baam inhibit (Emiltars)

£ Banner Engnearing Conp.
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Construction Chamical Compatibility

Housing, cabla: PUR ECOLABE cartifiad (2 m cablad madaks anly)

Front screen: PMMA Ermvironmantal Rating

Oparating Conditians IPET
LED maoadels: =20 *C ta +60 *C (< “F to +140 *F)
Laser models: —20°C 10 +50 *C [ *F 1o +122 *F)
Storage Temperatura: —20 *C 1o +80 *C (-4 “F 1o +176 *F)

UL Operating Tampearature: =20 “C ta +30 *C (- “F 1o + 86
=F_:|

VS8 Dimensions

All measurements are listed in millimeters [inches), unless noted otherwise.

W58 Series Sensor

14.6
3 Teach-in | 28
LED 2 / /LED1
N e
Receiver
e N Lo
o 0 E; o Emitter v
« oo
T ]
o o
<) Lﬁ’ &
@2.6
| |@4.9

£ Banner Engnearing Conp.
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WSB Series Sensor with SMBVSEDT Bracket

8 8.2

VS8 Series Beam Spot Sizes

Opposed Mode Retrareflective

30 140
25 horizontal [J% 120

10 . 10
vertical (y)
5 20
0
Yo 1 2 3 1 & 0 02040608 1 12 14 16
Distance (m) Distance (m)

Continued on page 18

May 19, 2023 & Banner Engineering Cor
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Continued from page 17

Laser Retroreflective

16
14
12 orizontal (x
E 10
E g
N6
oo
4 ~wvertical (y)
2
0

0 0.5 1.0 1.5 2.0 2.5
Distance (m)

Fixed Field Background Suppression

i \
horizontal (x)

E
S 3
o [ vertical (y)]
5

.1

0

0 10 20 30 40 50
Distance (mm)

Laser Adjustable Field Background Suppression

8
& ~horizontal (x
E S |
E s
N 3
Ly ?_—E_q—-_-
2 vertical (y)
.1
0

0 10 20 30 40 50 60
Distance (mm)

£ Banner Engnearing Conp.

Fixed Field Background Suppression with Blue LED

) \
horizontal (%)

E
= 3
o [ vertical (y}]
-
wn 2

.1

0

0 10 20 30 40 50
Distance (mm)

Adjustable Field Background Suppression

5
.| horizontal (x)
E S
E,
S
N 2 vertical (y)
1
0

0 10 20 30 40 50 60 VO
Distance (mm)

May 19, 2023
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VS8 Minimum Object Separation (Background Suppression

Models)

May 19, 2023

Minimum object separation for laser sensor models with background suppression

4.0

M o
o o

Target to Background {mm)
(Dimension Y)
=

0.0

L O

% black/a0%

('...f
90% white/80% white
! 1

10 20 30 40 a0 60 70

Distance to Target (mm)
(Dimension X)

Minimum object separation for LED sensor models with background suppression

4.0

tnd
[

(Dimension ')
]
o

Target to Background {mmo}
o

0.0

O 1 RO
18% graw90% white

et ]

LTI .
Yo Dlack el white

[= ]

90% white/90% white

10 20 30 40 a0 60 70

Distance to Target (mm)
(Dimension X)

£ Banner Engnearing Conp.
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Chapter Contents

Cordsals Tar VBB Models il Bl i B e ettt et e e et e e
L e el g LT et L e g T e PP
Cordsets 1or WEB MOdals s il U S e e e et e b e e e e e e
o = P
Retraraflectors

Chapter 5 Accessories

Cordsets for VS8 Models with Suffix Q

All measurements are listed in millimeters, unless noted otherwise.

d-Fi1 Threaded w3 Covdsers—Single Ended

el Laagrh Eryla OIS Fuacur (Famala)
PH.GAM-2 204 m {663 1) .
o Ly
PHOAM-5 % m {15.4 1) r —1 i
Sregaghr :ﬂ“:[[%_ ads
PEGAM-9 3.4 M {236 T n xi |
1 = Brown
FEWAM-2 2 m {E.36 ] o 2 = Wi
2 ]_'r]\-——l - 2= Blua
FERWAM-2 4 m {15.4 ] 4 4 = Black
| 1 -
Righ | =i X Typ '
Aagla
PHOWAM-O %M {2351 — "'\_,J
WIE % 1—
@95 =
Cordsets for VS8 Models with Suffix Q3
A4 Threaded Ma Coed sars—Siagle Eaded
fodal Laageh Eryla Cvmeasicas Fincur (Famala]

PHGIM-2 2035 mEEA X

PKGIM-5 5.035 M {16.51 1) | BT |
. b
PHGIM-T 7.035 M {23.08 1) [ :ﬂ“:[[% ads
—

FHGIM-9 2.005 M {2364 1) i
L b 1
PR GAM-10 10,035 M (32,92 fi)
FH W2 2miE.s5 TN
PHWIM-5 M {1540 T |*-=“ I}
R ghr-Aagle 4

PH W39 %M (2353 1) Jifix i

alds

May 19, S023 & Banner Engineering Corp.
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Cordsets for VS8 Models with Suffix Q5

All measurements are listed in millimeters, unless noted otherwise.

4-Pin Threaded M12 Cordsets

Cable: PVC jacket, PUR (polyurethane) connector body, nickel-plated brass coupling nut

Conductors: 22 AWG, gold-plated contacts
Conductors: 22 AWG, gold-plated contacts
Voltage/Current Rating: 250 V AC/DC, 4.0 A

Temperature:
Environmental Rating: IPE7/IPEIK

|'r1|.21;

tlc el Langea Eryla

MODC-403 1m{12a1)

MODC-406 2 M{E 36 1)

MO DC-410 amizan

MODC-415 2 M{LE.4 1)

MODC-430 3 M{2%.51) Erranght
MO0 G450 1= M {45.2 1)

MO DC-460 12.3 m {50 )

MO DC-470 21m (5.5 1)

MADC-4100 a0 m {3343 fr)

Brackets

SMBYVESERA
= Rghr-gagha neackar
= A1 sidaless srad

SMBVERDT
= Dowardal clamg o ackar
= Adusage £ 107
= flaraaal: FBT

SMBOZA
= Adustaile ngar-an gle e acker
= 204ga. 300 senes stanlass sredl

Hole cenfersapacng Ao B =75

HolesEe: A =352 31, B=2 31

d-F1 Thveaded W12 Soedsers—Single Ended

O Mansitas

HTyp 1

alds |

£ Banner Engnearing Conp.

Fiacur { Famala)

1 = Brown

2 = 'Winra

3 = Blua

4 = Black

S = Mo usad

a2

May 19, 2023
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SMBOA2T
= Rghr-anghe peacker
= 20403, 300 senas sranlass sradl
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MOTE: For maximum adhesion of all tape products, surfaces must be clean.
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Chapter 6 Banner Engineering Corp Limited
Warranty

Banner Engineering Corp. warrants its products to be free from defects in material and workmanship for one year following
the date of shipment. Banner Engineering Corp. will repair or replace, free of charge, any product of its manufacture which, at
the time it is returned to the factory, is found to have been defective during the warranty period. This warranty does not cover
damage or liability for misuse, abuse, or the improper application or installation of the Banner product.

THIS LIMITED WARRANTY IS EXCLUSIVE AND IN LIEU OF ALL OTHER WARRANTIES WHETHER EXPRESS OR
IMPLIED (INCLUDING, WITHOUT LIMITATION, ANY WARRANTY OF MERCHANTABILITY OR FITNESS FOR A
PARTICULAR PURPOSE), AND WHETHER ARISING UNDER COURSE OF PERFORMANCE, COURSE OF DEALING OR
TRADE USAGE.

This Warranty is exclusive and limited to repair or, at the discretion of Banner Engineering Corp., replacement. IN NO
EVENT SHALL BANMER ENGINEERING CORP. BE LIABLE TO BUYER OR ANY OTHER PERSON OR ENTITY FOR ANY
EXTRA COSTS, EXPENSES, LOSSES, LOSS OF PROFITS, OR ANY INCIDENTAL, 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, NEGLIGENCE, OR
OTHERWISE.

Banner Engineering Corp. reserves the right to change, modify or improve the design of the product without assuming any
obligations or liabilities relating to any product previously manufactured by Banner Engineering Corp. Any misuse, abuse, or
improper application or installation of this product or use of the product for personal pratection applications when the product
is identified as not intended for such purposes will void the product warranty. Any modifications to this product without prior
express approval by Banner Engineering Corp will void the product warranties. All specifications published in this document
are subject to change; Banner reserves the right to modify product specifications or update documentation at any time.
Specifications and product information in English supersede that which is provided in any other language. For the most
recent version of any documentation, refer to: www.bannerengineering.com.

For patent information, see www.bannerengineering.com/patents,
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