A3X Laser Contrast Sensor Quick Start Guide

Product Description

Laser Expart™ diffuse sensar with bipolar (one PNP and ana NPM) autput.

This guide iz designad 1o halp you seil up and install the Q3X Lasar Contrast Sensor. For comphlate information on programming,
parformanca, troubleshooting, dimansions, and accessarnias, pleasa rafar to the Producl Manual at weww bannaranginearing.com. Search for
part numbear 181485 o view the Product Manual. Usa of this documant assumeas familiarity with parfinant industry standards and prachicas.

WARMNING:
= Do notl usa this davica for parsonnal protaction

« Using this davica for parsonnal protaclion could résult in sarous injury or daath.
« This davica doas not includea tha salfchacking redundant circuitry nacassary to allow its usa in parsannal

safaty applications. A davica failure or maliunction can causa aithar an anargized (on) or de-anargizad {aff)
outpul condition.

Features

SENE0r Fealves

1. Quiput Indicatar {Ambar)

2. Display
3. Bultans
Display and Indicators
Display in Run Mode
1 2 1. Stability Indicator (STE = Grean)

2. Activea TEACH Indicatars
= D%N= Dynamic TEACH salactad {Amber)

* WHND = Symmatrc window thrashalds ara acliva
{Aumibar)

In Fun mada, tha 3-digit, T-segmeant display providas raal tima information about signal strangth for all modals and targat position for modals
with a fived background supprassion distanca. Tha numearic valua af O 1o 990 reprasant the amount of tha racaivad light dividad by tha
thrazhold and reprasanis the axcass gain of the sansing avant axprassad as a parcantaga of tha switch paint. This valua i called normalized
signal strangth (N55). A NES display ranga of 999 indicatas a salurated recaived light signal, maaning that low contrast detaction is not

possibla.

In singla thrashald teach modas [Two-Paint Static, Dynamic, Light Sat, or Dark Sat), the oulput swilches at a displayad valua of 100 [axcass
gain af 1.0).

Far modals with a specified background supprassion distancs, s indicatas that a targsal is prasant at a distance bayond tha background

~
suppression distance and s baing suppressed. In Light Oparata moda, the output switchas off whan - be displays. For tha background

suppression models, tha sansor’s output state whan displaying T can ba controlled using tha LEQ manu. By dafault, tha sansar traals
a target in the background as a dark signal and hanaors tha LODO salaction.

A displayad valua of - - - indicates no light recevad or a lass of signal.

In Window Sat teach mada, tha valua 100 repréasants tha taught signal strangth. The displayead valua is tha parcantaga of tha racaived light
dividad by tha taught signal strangth. Tha output switchas at digplayed waluas above and balow 100 as daterminad by the usar-salactad
window offsat parcantaga.

COutput Indicator
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Q3K Laser Contrast Sensor Quick Start Guide

« On—0uputs conducting (closad)
= OH—0Oulputs not conducting [apan)

Stability Indicator (STE)
=« On—5Stable hight sagnal recaned
* Flashing—Light intéansty i withn tha svwitching threshald hysteresis band
= OHf—Ma hght sgnal recened

Active TEACH Indicatars (DYM and WMD)

= DYM and WND ol—Two-Faint State |, Light Set, or Dark Seil TEACH mode selected [Two-Paint Statc TEACH s the delault).
= D%M andior WND flashing—The sansor is in TEACH moda.

= D%YM on—Dynamic TEACH mode selected

= WHND on—Symmetre Window threshokds are actve, The switch paints are above and below 100 by the offsel percentagea

Buttons

Usa tha sansor bultons (-){MODE) and (+){TEACH) to program tha sansor. Saa "Sansar
Programming” an pagea & for programming instructions.

[-I{MODE)
« Dacraasa gain: prass and relaasa [-)(MODE), than préss and hald (-){MODE) to rapidly dacreasa gain
« Entar Satup maoda: préss and hald (-)(MODE) for longer than 2 saconds

* Mawigate the sansor manu: prass (-)(MODE)
= Change satting values: prass and hold (-)MODE) to dacreasa numanc valuas

(+)ITEACH)
« Increasea gain: prass and ralease (+)[TEACH), then press and haold (+ ) TEACH) to rapidly increasa gain
« Star the currantly salacted TEACH moda: press and hald (+){TEACH) for langer than 2 saconds { Two-Paint Static TEACH is tha

dafault)
= Mavigate the sansormanu: prass (+)({TEACH)
=« Changa satting values: prass and hald (+){TEACH) to increasa numaric valuas

{-1{MODE) and {+){TEACH)
« Salctmanu itams in Selup moda: press (-} {MODE) and (+ ) TEACH) simultaneously
= Sakactand sava a paramatar and return 1o Run moda: prass (-)(MODE) and (+){TEACH) simultanaausly for longer than 2 saconds

Whan navigating tha manu systams, tha manu itams loop.

Class 2 Laser Description and Safety Information

Lasear light. Do not stara into tha baam.
4 CLASS 2

Complies with 21 CFR 1040.10 and 1040.11 axcept for daviations LASER PRODUCT
pursuant to Lasar Motica Mo, 56, datad May 8, 20149,

CAUTIOM:

« Mavarstara directly into the sansar lans.
« Lasar light can damagea your ayas.

= Awvaid placing any mirrar-like abjact in tha baam. Névar usa a mirrar as a ratroraflectiva target.

CAUTION:
= Reaturn defectiva units o the manufacturar.
A = Usa of contrals or adjustmants or parformanca of procaeduras othar than thosa spacified hamain may rasultin
hazardous radiation axpasura.
« Do not attempt to disassambla this sansor for rapair. A defectva unit must ba returned to the manufacturar.

qage 2 gld D Bannar Enginearng Camp. All ights resarsed. O7 M aw-25
www bannarengnaarng com



Q3X Lasar Contrast Sensor Quick Start Guide

CAUTION:
« Ne regardez jamais directement la lentille du capteur.

- I:a lumiére laser paul andommager la wision.
+« Evwilaz da placar un objat réflachissant (da type mirair) dans la trajactoire du faisceau. Mulilisaz jamais da
mirair commea cibla ratro-raflachissania.

CAUTIOM:

= Tout dispasiif dafactuaux doit &tra ranvayé au fabricant.

= L'utilisation da commandas, da réglages ou da procéduras autras quea calles décrites dans la préasant
dacumant paul antrainar una axposition dangarausa aux radiations.

« Massayaz pas da damontar ca capltaur pour kb réparar. Toul dispositif dafectuaux doit &tra ramvayéa au
fabricant.

Class 2 lasars ama lasars thal amil visibla radiation in tha wavalkangth rangea from 400 nm to 700 nm, whara aye protaction is nomally

affarded by awarsion respansas, including the blink reflax. This rmaction may ba axpaciad lo provide adaquate protaction undar raasonably
forazesabla conditions of aparation, including the usa of aptical instrumeants far intrabaam wviawing.

Complies with |IEC 60825-1:2014 and EM 60825-1:2074+ 4112021,

Class 2 Lasar Safaty Mates . Low-power lasers are, by defintion, incapable of causing eya mjury swithin the duration of a blnk {(avarsion
rasponsa) of 0.25 saconds. Thay also must amit only visibla wavalangths (400 nm to 700 nm). Tharafara, an ocdlar hazard may axist anly if
individuals aovarcomea thair natural aversion to bright light and stara diractly into tha lasar baam.

Faor safe lasar usa:

+ Do notl stare attha lasar.

= Do not pointtha laser at a parson’s aya,

+« Mountapan lasar baam paths aithar abowa or balow ayea laval, whara practical.
« Tarminate tha baam amitlad by tha lasar product at the and of its usatul path.

IMPORTAMNT: This lazar davice is not bara-sightad.

Class 2 Lasar Charactaristics

Cutput powear: = 0.42 mW
Lasar wavalangth: 855 nm
Pulza duration: & ps

Installation

Install the Safety Label

Tha safaty labal must ba installad on Q3X sansors that are usad in the United Statas. Sakely Label instalation

MOTE: Pasition the labal on tha cable in a kocation that has
minimal chamical axposura.

1. Ramava tha prolectiva covear from tha adhasive on tha labal
2. Wrap tha labal around tha Q3X cabla, as shown.
3. Prass tha two halvas of tha labal fogathar.

Q7 e =25 D Bannar Enginearng Camp. All ights resarsed. aoge dnld
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Q3K Laser Contrast Sensor Quick Start Guide

Sensor Orientation

Coamact sansar-lo-targel onantation is important to ansura propar sansing.
Toansure raliable detection, orent the sansor as shown in ralation to the Optimal Orientation of Target fo Sensor
targat to ba datactad.

For modaks with background supprassion, maka sure the intandad targel is
nsida of tha contrast sansing ranga and that any background abjacts ara -
pasiionad bayand tha background supprassion distanca. * -

Sensor-to-Background Position

Q3IXELD Contrast Detechion versus Background S upvession

Model Number X Y
Target Background LD50 50 mm (197 in) 60 mm (2.36 in)

¥ = Diffuse Sensing Range _
| L1040 100 mim (2.94 in}) 120 mm (4.72 in}

i LD 150 150 mm {5.91 in) 190 mm (7.48 in)
|4 0w

¥ = Aecommended
Background - L2040 200 mm (787 in} 280 mm [11.02 in)
Distanos

Mount the Device
1. If a brackeat is neadad, mount the devica onto tha brackeat.

2. Mount tha davica {or the davice and tha bracket) to the machina ar aquipmant at tha desired lbcation. Do not tightan the mounting
scraws al this tima.

3. Check tha davica alignmant.

4. Tightan tha mounting scraws o secura the devica (or the davice and tha brackeatl) in the aligned positian.

Wiring Diagram

Ly @ R

Kay
1 = Brown
2 = Whila
3 = Blua
4 = Black
4 = Gray

NOTE: Open lead wires must be connected to a erminal block.

MOTE: Tha input wira function is usar-salactabls ; saa the Instruction Manual for datails . Tha dafault for tha input wira
function is off (disablad).

qaged gl d D Bannar Enginearng Camp. All ights resarsed. O7 M aw-25
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Q3X Lasar Contrast Sensor Quick Start Guide

Sensor Programming

Pragram thea sansor using tha buttons an the sansoar or tha input wira (limitad programming apbions,; saa tha Instruction Manual for delails).

In addition to programming tha sansor, usa tha input wira to disabla tha buttons for securnty, prevanting unautharized or accidantal
programming changas. Sea tha Instruction Manual for mora infarmation.

Setup Mode

1. Acceass Salup moda from Run madea by prassing and halding MODE for langar than 2 saconds.
2. Us=a @ ar @ ta navigate through tha tap manu.
3. Salactthe dasirad submeanu by prassing @ and @ simultanaoushy.

4. Prass @ ar @ ta viaw tha available options in the submanu.
5. Sakact a submanu oplion.
* Prass @ and @ simultanaously to sakect and sawve a submeanu aption and raturn to tha top manu.

* Prass @ and @ simultanaausly for longar than 2 saconds to salect and savea a submanu option and raturn ta Run mada.

MOTE: The currant submanu sakaction is solid, all othar salactions flash.

Toaxit Satup mada fram tha top manu and retum to Fun moda, navigata to El""d and prass B and E} simultanaously, ar prass and

hald @ and ":'3 simultanaously for longar than 2 seconds to return to Run moda from anywheara in the top manu.

Basic TEACH Instructions

Uza tha following instructions o teach tha Q3X sansor. Tha instuctions provided on tha sansor display vary dapanding on tha typa of
TEACH modea sakactad. Two-paint TEACH i the dafault TEACH moada.

1. Prass and hald TEACH for kangear than 2 seconds o start the sakeclad TEACH moda.
2. Prasant tha targat.

3. Prass TEACH to teach the targeal. The target is taught and tha sansor wails for the sacond target, if mguired by the seleclad TEACH
mada, ar returns to Fun maoada.
Compleia staps 4 and 5 anly if prompiad by tha sansor for the selected TEACH moda:

4. Prasantthe sacond targel.
5. Prass TEACH to teach the target. The target is taught and the sansor ratums to Bun moda.

Saa tha Instruction Manual for detailed instructions and othar availabla TEACH modeas.

Manual Adjustments

Manually increase ar dacraasa gain using 3 ar @
1. Fram Run moda, prass aithar E} ar @ ana tima. Tha currant signal strangth valua flashas slowly.

2. Prass @ to dacraasa tha sansor's gain or @ to incraasa tha sansor’s gain, or prass and hald @ ar @} ta rapidly dacraasa ar
incraasa gain. After 1 sacond, the normalizad signal strangth flashas rapidly, the naw salting is accaplad, and the sensor relurns ta
Fun mada.

Locking and Unlocking the Sensor Buttons
Uza tha lock and unback faatura to preavant unautharized ar actidantal programming changas. Thara ara threa diffarant saettings availablea:

« UL T _Thesensoris untocked and all setings can be modified (defaul).

OL  —The sensor is locked and no changes can be made,

Calr.

1
- [N

T —The switch point value can be changed by teaching or manual adjustment, but no sensor seltings can be changed through
tha manu.

When in LoC mada, L displays whan [-)(MODE) or {+){ TEACH) ara prassad.

LI LI
When in “%< mode, + 9%  displays when (-)(MODE) is pressed and held. To access the manual adjust options, briefly press and release
{-IMODE) ar {(+){TEACH). Ta antar TEACH mada, prass the (+){TEACH) button and hald far kanger than 2 saconds.

Q7 e =25 D Bannar Enginearng Camp. All ights resarsed. aage Salfd
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Q3K Laser Contrast Sensor Quick Start Guide

T -.- L L
Taantar - 25 mada, hald @ and prass I‘:) faur imas. To antar <~ - maoda, hald

pressing G) four imeas unbcks tha sansor from aithar kbock moda and tha sansor displays Ll i .

Specifications

Sansing Beam
Wisibla rad Class 2 lasar, 655 nm

Supply Valtagea (Vo)
10W DC 1o 30V DC
Paowear and Currant, exclusiva aof load
Supply Pawar: = @75 mW
Currant consumption: < 28 mA at 24 VvV DC

Supply Protaction Circuitry
Protectad against revarsa polarity and transiant avarvaliagas
Rapaatability
a0 ps
Dalay at Power Up
1%
Maximum Targqua
Sida mounting: 1M-m (9 in-lbs)
Mosa mounting: 10 M-m (88 in-lbs)
Connacior
S-pin M12 Intagral Cannactar
Input Wira
Allowabla Input Voltage Ranga: 0to Vec
Active Low [intarmal waak pullup—=inking currant): Low Stala
= 20 at 1 mA max.
Output Configuration
Bipalar {1 PMP & 1 NPN) autput
Cutput Rating

Discrata Dutput: 100 mA maxmum |(prolactad against
continuous avardaad and shor circuit)

O ff-state Leakaga Currant; < 10 pA

MPHN On-statae saturation voltage: < 200 my at 10 mA and <
1.0 v at 100 mA

PMP On-state saturation valtage: <=1V at 10mA and <= 2.0 VW
at 100 mA

Ambiant Light lmmunity
= 5000 ux

Reasponsa Spead
Usar salactabla:

- ES"—_'!—EE{I microseconds
« A% _1millisecand
. 5R5 —5S milliseconds
Oparating Conditians
Temperature: —10 *C ta +50 =C [+ 14 *F 1o +122 °F)
Humidiy: 35% to 95% ralative humidily
Enviranmantal Rating
IP&T par IECE05249
IPEE par IECE05249

IPE9K par 150 20653 par DIN40050-9

AageiE il

Sansing Ranga

Sen=ing Range
Modal

QA TELD-0f
QI TBLOS0-04

COETELOLM Q1
CAETSLO150 G

COETSLO20 D

Canfrast Samsing
Range

0 % 300 mm {11.81 n}
0% S50 mm {197 in})
0 ta 100 mm {3.94 in}
0w 150 mm {5.91 in}

0 8 200 mm {787 in}

X and prass IE} savan timas. Halding I:a and

Backgmund
Supprassion Distance

Mat Applicablea
B0 mm {2.36 in}
120 mm .72 in}
190 mm .48 in}

280 mm {1102 in}

D Bannar Enginearng Camp. All ights resarsed.

Construction
Housing: Nickalplated zinc die-cast
Side covear: Mickal-plated aluminum
Lans cover: Scratch-rasistant PMMA acrylic
Lightpipas and display window: Paolysulfona
Adjustmant buttans: 316 stainlass staal

Baam Spol Siza

rd ™,
| P
T —

Models LD, D100, LD 50, D300

Distance
20mm S0mm 10 mm 150 mm 200 mm 300 mm
X E89mm SE6mm S1mm 4d48mm d44dmm  LOmm

b 23mm Z21imm [(19mm 1&6mm 15mm 1.2mm

Iodel LDSO
Distance
210 mm S mm
4.8 mm 3.4 mm
¥ 2.0 mm 1.4 mm
Wibration

MIL-53TD-202G, Mathod 201A (Vibratian: 10 Hz to 60 Hz, 0.06
inch{1.52 mm) doubla amplituda, 2 hours each along X, Y
and £ axas), with devica aparating

Shack
MIL-5TD-202G, Mathod 213B, Condition | (100G &= along X,
Y, and £ axas, 18 shocks), with devica opearating

Staraga Tamparatura

=25 *C 1o +75 *C (-13 *F to +167 “F)

07 Mav-25
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Raquirad Ovearcurrant Protection

WARMNIMG: Elactrical connections must
ba madea by qualifiad parsannal in
accordanca with kbcal and national

akctrical codes and regulations.

Owarcurrant protaction is requirad to ba providad by and
product application per the supplad table.

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

Supply winng kads = 24 AWG shall nal ba splicad.

Far addiional product suppart, go
10 www. bannaranginaaring.com.

Performance Curves

Parformanca is basad on a 80% raflectance while test card.

MOTE: Far high sansitivity, tha axcass gain incraasas by afactor of 1.5. Far low sansitivity, the axcass gain decraasas

by a factorof 0.75

Q3XTBELD Modals Q3XTBELDSD Modals

Excess Gain for SiEndand SEnsRvily

Excess Gain ko Standard Sensitivily

Q3X Lasar Contrast Sensor Quick Start Guide

~:3'-IZ|FI|'|-' Required Owercurment
— P s San &)
(A )
20 50
22 i
24 20
Cartifications
Ikl
ch 3L Coon
LETER s Class 2 power

Supgly

Wiring

(AN
L i

24

Q3XTELD100 Madals

Required Owercurmant
Profaciion )

Excess Gain for SEndard Sensdvily

1 [1H1
1l

EXCESS GAN

EXNCESS GAN

EXCESS GAM

DISTAMCE {mm|

HSTAMCE (mmi

HSTANCE (mm

Far LD50 and L1100 madals, tha sansing cut-off distanca of a 6% raflactive black card will
ba 85% of tha sansing cut-off distanca of a 90% raflactive whita card.

Q3IXTELD150 Maodels

E scess Gain for Standand Sens iy

XCESS GAM

=

"1

DEETAMCE {mm|

Far 150 mm models, tha sansing cut-off distanca for a 6% raflactive

black card will ba §5% of tha sansing cut-off distance afa 90%
raflactiva whila card.

QAXTELDZ00 Maodels

Exoess Galn for Standard Sen sit iy

XCESS GAM

=

CEETAMNGE {pen)

Far 200 mm modals, the sansing cut-off distanca for a 6% raflactiva

black card will ba 50% oftha sensing cut-off distanca of a 90%

raflective whita card.

07 M aw-25 D Bannar Enginearng Camp. All ights resarved
www bannerengneanng com

amge T old



Q3% Laser Contrast Sensor Quick Start Guide

Sensor Menu Map

Setup Mode Menu Map

Tﬂp Menu Sub Menu BOTH
4 i+ + =E O30

Output Operatian

qels
BalecHan

_| [ I_E 'z . LightOperate { . defauk setting)
i L g para -~ g
e ds Diark Oparaia

Teach Process Ssleclion
o5

[ [
e 0 1
OffsetPe +
- _ﬁ_n:“i'_'
T

2ee . TwadPaint Siafc Taach
aYn  Dhynamic Taach
g Window Sal

i LighiSat

-  Dak 5al

A0 (min, 10,20,30, 40, 50] - Window & Light Sai apfians (20% is dafaulf far Light Sai and 'Windaw|
SC min, 25,50,100, 200} - Dark Sef aplions | 50% is defaull for Dark Saf)
» Pol manu prasant whan faach is sat o 'Windaw, Light, ar Dak

25 zail Rasponsa Spaad fa 250 micrasacands
:55 ~zai Respansa Spaed a1 millisacand

— cL 4 . slandard sansifvily
L high sanzifvily
L low zansifvity

I

Cutoff Output npmmn".
e

v ] 255 sal Responsa Spaad fa 5 millisacands
Output Timing Del @ ** Responea Spead s ot zresees when ot e Funcior sed o Mester oo Slave
[ !'_ 9 — 5 'F - ot no dalays enabled
i an: anable an and'or aff dalay (sai vaua in Dalay Timar manu]
] '5 1 Shat, ixed aulpul puse duration
L0 = Single fxed duradon, On pulse when moing inio [ight stae
P __Delay Thner -~ . DO = Single fixed duraion, On pulse when moving into dark stse
| -
| ;.'IIE_II::E::*L?_IH U:L d; Joms fo SO0 sac ranga, sal Daly Timar walua (sacands havea dadmal)
PA_'IF“—,— E L = Meminod presgnbaten S0 5 R0 o
:;.:'_'a.:'e i ta s O E o’ aed ol defa a8 ot defan s 2 a0 dopenz ng o eeporss specd sol g
- ———
Inpuil Wire Funciion
-
[ i ] I—— of T+t input is nat acliva, ignana pulses
M P — or  laseralfwhan pulad low
— _on lasaran whan pullad ow
—— 2t zat Ramolia Taach ingui
¥ — A5 Masher sync ling for fwa sensar aross alk avaidanca (respansa spasad is 25 ms)

—— Ty Hawa sync lina for bwa sensar orass ik avaidanca (raspansa spaad is 25 ms)

[ FEn F

[N

Display Read

oo - Output falows LO/DD sdaction; sansar fraats targel in backgraund as dark state
r 5 Cuipul swilchas OFF whan targalis bayand backgraund suppmssion distanca
on Dufput swilchas ON whan tameatis bayand backgmund suppmssion distanca

r= 5G40 manu is nat prasant an fha 300 mm LD madas

-2 disgay an, nvariad
] F dispayoffjerters seap maode aflr 60 sacands)
]
Exit Sefup

[ EFEP -4 -dspgayon

[ E Fnﬂ rng and: exil selup
Resaito Fectory Delsulis
-
[ - ‘:, = T hE na: da not resel (o clary dafaulis
| = 455 yas: resel fo faciory defaulls
Aaged gld D Bannar Enginearng Camp. All ights resarsed.
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display off, imveriad (antars slaag mada after 60 sacands)
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Banner Engineering Corp Limited Warranty

Barmer Engneerng Comp. warrants its pmducts o be free from defects in material and wokmarnship for ane year falowing e date of shipment. Banner Enginesring Corp. will repar ar
replace, fee of change, any pmduct of its manuiachume which, &1 $e Gme it & eiomed (o (he Bolory, is found o have been defecive dudng e warranty perod. This warmamy doss not
oover damage ar [RbilRy far misuse, abuses, ar e impraper applicaion o insta@@on of e Bamer produc.

THIS LIMITED WARRANTY |5 EXCLUSNE AND IN LIEEU OF ALL OTHER WARRANTIES WHETHER EXPRESS OR IMPLIEED {INCLUDMNG, WITHOUT LIMITATION, ANY WARRANTY
OF MERCHANTABILITY OR FITHESS FOR A PARTICULAR PURPOSE], ANMD WHE THER ARISING UNDER COURSE OF PERFORMANCE , COURSE OF DEAL NG OR TRADE
USAGE.

Thi= Warranty is emdusiee and limited o repar o, 28 e deoeion of Barmer Engineering Cam., mplacemant. W N0 EVENT SHALL BAKNKNER ENGINEERING CORP.BELIWBLE TO
BUYER OR ANY OTHER PERSON OR ENTITY FOR ANY EXTRA COSTS, EXFENSES, LOSSES LOSS OF PROFITS, OR ANY INCIDENTAL , CONSEQUENTIAL OR SPECIAL
DAMAGES RESULTING FROM ANy PRODUCT DEFECT OF FROM THE USE OR MABLITY TO USE THE PRODUCT, WHETHER ARISHG N CONTRACT OR WARRANTY,
STATUTE, TORT, STRICT LIABILITY, NEGLIGENCE, OR OTHERWISE.

Barmer Engnearng Com . resaroes feright o dhange, madify or mprove $e design of $he pmduct wihaut assuming any abligaion s or liabiifes rel@iing o amy produc presiously
marufachured by Banner Engneanng Carp. Any misuse, abuse, o impmoper applcaton o instalation of $is poduct aruse of the product for persormal pratecion applications when the
producst is idenffied as not imended for such purpose s will vaid $e poduct waranty. Ay modifcaiions 0 His produc withau prior express approeal By Banner Engneering Corp will waid
fha pmduc warranies. Al specicsions pubished n s document are suljecd o dange; Banner resarsas e right o madify product speciications o update dooumantation at any fme.
Spedcication: and praduct niamaton in English superssde hat which is pmvided inarmg ofer language. For fie most recent version of any doocumearmaiion, redsr i

woww b annere ngine ering. com.

For paterd niomatian, sse www bannerenginaering. com/patents,

Q7 e =25 D Bannar Enginearng Camp. All ights resarsed. aoge 9ald
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