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MINI-BEAM Features

* MINI-BEAM sets the
performance standards for
small photo-electric sensors

 Choose standard or intrinsically
safe (NAMUR) models

* Rear-panel alignment indicator
and 15-turn sensitivity
adjustment

* Choice of integral unterminated
cable or quick-disconnect
connector

 Wide array of mounting options,
including 18 mm in-line thread

* Solid-state circuitry is epoxy-
encapsulated in reinforced

VALOX® housing
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— MINI-BEAM Sensors
MINI-BEAM®

Small sensors that excel in close-quarter, opposed, convergent, retroreflective, diffuse and

fiber optic sensing modes.

Banner MINI-BEAMs are small sensors with large-sensor
performance. Available in both ac and dc models and in all
sensing modes (opposed, convergent, divergent, retroreflective,
diffuse, and fiber optic), MINI-BEAMs offer superior close-
quarters sensing performance with sensing ranges until now
found only in larger photoelectric sensors.

NAMUR intrinsically safe dc sensors are available for use in
hazardous (volatile) sensing environments (see page 18).

A MINI-BEAM system incorporates a powerful, modulated LED
light source, a sensitive phototransistor, an LED alignment
indicator, and a custom-designed, state-of-the-art CMOS
modulator/demodulator/amplifier circuit; it features inherently
high immunity to ambient light interface. A convenient control
enables selection of either “light operate” or “dark operate” in
the same sensor, and a rugged, 15-turn Gain control allows
precise adjustment of sensitivity. A red LED alignment indicator
on the rear of the sensor lights to simplify alignment,
adjustment, and performance monitoring. DC models have
Banner’s exclusive patented Alignment Indicating Device (AID™)
system, which lights an LED indicator whenever the sensor

sees a “light” condition, and pulses the LED at a rate
proportional to the received light signal strength. MINI-BEAMs
are totally self-contained (sensor and amplifier in one complete
compact package). No external amplification is required. MINI-
BEAMs are totally solid-state for unlimited life.

Leakage current and saturation voltage are low for easy
interfacing to PLCs and to other solid state circuitry.
Additionally, ac models connect directly (in series) with
compatible ac loads, and dc models interface directly to Banner
logic modules. MINI-BEAMs are protected against false pulse
on power-up, inductive load transients, and various output
conditions (see SPECIFICATIONS, pages 12 and 14).

The MINI-BEAM's wide array of mounting options (pages 28
and 29) enables installation in nearly any location. Stacking
capability on 1/2" centers allows multiple units to be nested
together for scanning large areas or for code-reading
applications.

All Banner MINI-BEAM sensors are CE and CSA certified and
UL recognized.

WARNING . . . Not A Safety Device

A\

output condition.

could lead to serious injury or death.

These photoelectric presence sensors do NOT include the self-checking redundant circuitry necessary to allow their use in
personnel safety applications. A sensor failure or malfunction can result in either an energized or a de-energized sensor

Never use these products as sensing devices for personnel protection. Their use as a safety device may create an unsafe condition which

Only MICRO-SCREEN™, MINI-SCREEN®, MULTI-SCREEN®, MACHINE-GUARD", and PERIMETER-GUARD™ Systems, and other systems so
designated, are designed to meet OSHA and ANSI machine safety standards for point-of-operation guarding devices. No other Banner
sensors or controls are designed to meet these standards, and they must NOT be used as sensing devices for personnel protection.
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MINI-BEAM Standard Sensors ——

MINI-BEAM STANDARD SENSORS

 Select 4-wire dc or simple 2-wire ac models
* DC models have bipolar outputs (one NPN and one PNP)
 Rear-panel Light/Dark Operate Select switch

¢ DC models include patented Alignment Indicating Device
(AID™) signal strength monitoring indicator

Models with blue or green light source for use in
mainstream color mark-sensing applications

* 2m (6.5') integral cable length is standard; 9 m (30')
length is also available

* Integral quick-disconnect (QD) fitting is standard;

150 mm (6") pigtail QD cable is also available

DC models may be ordered with 0.3 millisecond
response (add suffix “MHS” to model number)

MINI-BEAM Sensing Mode Options

D=0 DO O=] O > O

Opposed

Diffuse Retroreflective Convergent Glass and Plastic Fiber Optic

Their small effective beam size is ideal for accuracy-dependent applications, particularly when

used with an aperture (see page 27). They have the capability to burn through even e q:|
@, contaminated areas and may even sense opaque materials through a thin-walled container. Intrared, 880 nm
MINI-BEAM Opposed Mode Emitter (E) and Receiver (R)
Supply Output
Models Range Cable Voltage Type Excess Gain Beam Pattern
SM31E 2 m (65I) om0 = SMB31E & SM3IR,
SM31R 2m (6.5 10-30v dc | Bipolar 1§ NSHASIE & SR o
SM31EQD 4-Pin Euro-style QD NPN/PNP [ € soomm [ SVSLE&SVGIR,
SM31RQD am 4-Pin Euro-style QD s g L N oo
(1OI) G 10 100 . :I!'
SMAS1E 2m (8.5) spsT | X b
SM2A31R 2m (6.5 ) o N A
SMAS1EQD a-piniro-sle @D | 247240V 8¢ | STLRAte ) T N
SM2A31RQD 3-Pin Micro-style QD 033t EX 33t 31t 2t 4 6ft 8ft 10t
DISTANCE DISTANCE
SM31EL 2m (6.5") 100 SM3LEL & SM3IRL,
SM31RL 2m (6.5 10-30v dc | Bipolar [ SYAsLEL s SHesLE R
SM31ELQD 4-Pin Euro-style QD NPN/PNP | € coposeiote ||| | s [ SMGIELRSULRL
SM31RLQD 0m 4-Pin Euro-style QD s s0mm | cpes e i
(100°) G 1 0 '
SMA31EL 2m (6.5 spst | st on oo
SM2A31RL 2m(6.5) _ > N A . o
SMA31 ELQD 3-Pin MinO'SW'G QD 24 240\/ % Sozll-?/\/?::te 11m 1.0m 10m 100m " 0 6m 12m 18m  24m 30 m:“J
SM2A31RLQD 3-Pin Micro-style QD 31t 33t 33t 3301t 21 4ot 60t soR 100
DISTANCE DISTANCE

°
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— MINI-BEAM Standard Sensors

Opposed-mode sensors’ unique optical arrangement reliably detects clear plastic,
differentiating it from all other materials.

oEa

Visible red, 650 nm

MINI-BEAM Opposed-Mode Clear Plastic Detection System
Supply Output
Models Range Cable Voltage Type Application Information
SM31EPD 2m (6.5 e Commonly used for manufacture or processing of clear
SM31RPD 2m (6.5 10-30V d Bipolar plastic bottles or webs
SM31EPDQD 4-Pin Euro-style QD i C | NPN/PNP | * Al MINI-BEAM Clear Plastic Detection System sensors
SM31RPDQD 0- 0.3 m | 4-Pin Euro-style QD include a mounting bracket
(0 _'1 ) Actual range is dependent upon the light transmission
SMA31EPD 2m (6.5 SPST properties of the plastic material being sensed.
SM2A31RPD 2m (6.5 24-240V ac | Solid-state | SOme clear plastic materials may not be detected due to their
SMA31EPDQD 3-Pin Micro-style QD 2-Wire molecular structure. When in doubt, ask your salesperson to
SM2A31RPDQD 3-Pin Micro-style QD evaluate material samples.
D Models DBZ and W Models  1h€se economical single-unit sensors are excellent for sensing objects of -
& [ adequate size and reflectivity at short range. Divergent models are useful for I:B « |
sensing small items and translucent or transparent materials at close range. infrared, 880 nm
MINI-BEAM Diffuse-Mode Sensors
Supply | Output Excess Gain Beam Pattern
Models Range Cable Voltage Type -
Performance based on 90% reflectance white test card
E 1000 H SM312D ‘ ‘ ‘
SM312D 2m (65') 10-30V dc Bipolar X ‘I‘)ifTiA::dzeD 5 mm jﬁmﬁa&iw“m osin
Sm312DaD 4-Pin Euro-style QD NPN/PNP | £ o 10mm oain
S 5mm 0.2in
380 mm s Ea 0 0
(15") g w v
SPST 1 \ 15 mm 0.6in
SM2A312D 2m (6.5 : N
1 i 24-240V ac SOHd-State 75mm 150 mm 225 mm mm 375 mm
SM2A312DQD 3-Pin MleO'Sty|e QD 2-Wire 11"‘!" 10mm t0mn 1000 mm M el
.04in Ain 4in 40in DISTANCE
DISTANCE
1000 H
SM312DBZ B
SM312DBZ 2m (6.5 10-30V d Bipolar 5 Sr:ﬁl;izz 5o :s_w31éoiz/5MEA3120éz i
SM312DBZQD 4-Pin Euro-style QD © | NPN/PNP | € 1o T
S 5mm 0.2in
300 mm $ 0 0
(12) ;" ::i::
SPST | A 15mm 0.6in
SM2A312DBZ 2m (6.5 i L N
SM2A312DBZQD 3Pin Micro-syle O | 24240V 26 | ST state | - + Tomm amn o o e
-Wire 1"‘f" Wm_m 1nnmm 1mm_mm
-04in -40in 4.0in 40in DISTANCE
DISTANCE
Divergent Diffuse T
E H sm2a312W ‘ ‘ ‘
’é “Diffuse Mode ] 225 | V12, SM2ATIZW osin
SM312wW 2m (6.5 _ Bipolar [E ™o s i
SmM312waD 4-Pin Euro-style QD 10-30V dc NPN/PNP | § i rem L
130 mm G 10 7.5mm 0.3in
®) spoT || s oan
SM2A312W 2m (6.5 i L ]
SM2A312WQD 3-Pin Micro-style QD | 24240V 2 | SONG-SIAIS | Ay ™ iom ™ gma —wun | - * 2o 1w T v
2-Wire o “DisTANCE ' DISTANCE

—i
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MINI-BEAM Standard Sensors ——

Visible red, 650 nm

- - Excellent for sensing even small items where sensing is possible from one  Non-Polarized, Polarized
I:B « IEB Yy side only. Recommended for relatively clean environments where excess
Non-Polarized Polarized gain is not required. Polarized models filter out unwanted reflections.
MINI-BEAM Retroreflective-Mode Sensors
Supply Output
Models Range Cable Voltage Type Excess Gain Beam Pattern
Non-Polarized 1o SMalolv e
E SM2A312LV
¢ ot | | 75 [SUSI2LY, SRAIZLY
SM312LV 2m (6.5 i Bipolar | E " et somm [ = | 200
SM312LvaD 4-Pin Euro-style QD 10-30vVide | ypypnp |3 = i Y 1om
5 m 2 10 25|m: :.nin
(1 5') | a 50 mm With BRT-3 Reflector 7L 2.0in
' SPST N 75 mm [ YT
SMaAaLVaD a2 o] 24240V ac | solid-state | ot R
-Pin Micro-style 2-Wire 033t 3t LR Bt 3t 6f 9 f2nt 15h
DISTANCE DISTANCE
Polarized 100 SM312LVAG =
E SM2A312LVAG T
é ‘R‘et‘rl)‘r!f‘lect‘ive‘ r\‘llode 75 mm :SM31‘2LVAG’ éM2A3léLVAG 3.0in
SM312LVAG 2m (6.5") 10-30V dc Bipolar g Q=SS ahs EsEiiE= i somm [ e oce 20in
SM312LVAGQD | 50 mm | 4-Pin Euro-style QD NPN/PNP | s 5 v oers recor 2 [ :
to G 1 1 25 mmn il /) :An in
2m SpST 3 X 50 mm 2.0in
SM2A312L"AG (2" to 7') 2 m (65‘) ’ ; 75mm With B‘RTG Reﬂs‘.-clur —1 3.0in
SM2A312LVAGQD 39in Micro-style @D | 247240V 2 | SOILSUIE ] oo™y an | i e g o
DISTANCE DISTANCE
Polarized Extended Range i
E FHH SM2A312LP | | |
’é Retroreflective Mode 60mm [ SM312LP/S2A312LP 241
SM312LP 2m (6.5 _ Bipolar | £ " Egmmeme | o — rem
SM312LPQD 10tmm 4-Pin Euro-style aD | 19730V 9¢ | npspnp | 8 \ ™ o
O 10 20 mm 0.8in
3m g : 0mm 1.6in
(0_4" to SPST N \ 60 mm With BRT-3 Reflector —| 2.4in
SM2A312LP 10I 2 m (65I) - id- 1 0 6m 12m 1ﬂ‘m lem 3.0m
SM2A312LPQD ) | 3-Pin Micro-style Qp | 24-240V ac | Solidstate | g ™y O R
2-Wire DISTANCE DISTANCE

NOTE: Retroreflective range is specified using one model BRT-3 retroreflector (3" diameter). Actual sensing range may be more or less than
specified, depending upon the efficiency and reflective area of the retroreflector(s) in use. See page 26 for more information.

For Standard MINI-BEAMs:
i) 9 m (30') cables are available by adding suffix “W/30” to the model number of any cabled sensor (e.g., SM312LV W/30).

i) A 150 mm (6") long pigtail cable with attached QD connector is available by adding suffix “QDP” to the model number of any
MINI-BEAM sensor (e.g., SM312LVQDP). See page 25 for more information.

iii) A model with a QD connector requires an accessory mating cable. See page 24 for more information.

iv) 10 to 30V dc models may be ordered with 0.3 millisecond ON/OFF response by adding suffix “MHS” to the model numbers
(e.g., SM312LVMHS). This modification reduces sensing range (and excess gain).

°
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— MINI-BEAM Standard Sensors

Convergent-mode sensors feature high excess gain and can detect objects of

low reflectivity. They also are a good choice for counting radiused objects with
no space between them, for accurate position sensing, and for sensing of clear
materials that travel near the scan beam’s focus.

kg

See Sensing Beam Information Below

“ MINI-BEAM Convergent-Mode Sensors
Supply Output Excess Gain Beam Pattern
Models Focus Cable Voltage Type -
Performance based on 90% reflectance white test card
Infrared 880 nm E TR
)é Convergent Mode ssmm |SM12C, SM2A3120 045in
sSM312¢ 2m(6.5) _ Bipolar |E
SM312CQD 4-Pin Euro-style QD 10-30V de NPN/PNP g il 12mm |/ 085in
16 mm g / \.‘ |.zm.: :.Ilsin
(0.65" SPST ) 25mm 0.10in
SM2A312C 2m(65) ) o N
SM2A312CQD 3-Pin Micro-style QD 24-240V ac 802“_?/\/?:?9 1u4.!|m wgm 1l]l:]|l]]lmm 0 251riv:|m snz?:'m 75 mgir'v:m 1255;::m
‘ DISTANCE DISTANCE
E i H SM312C2
T SM2A312C2
SM312C2 2m (65|) 10-30V dc Bipolar é Comiergent ods 35mm SM312C2. SM2A312C2. 015 in
SM312C20D 4-Pin Euro-style QD NPN/PNP | € o fcomergent e
43 mm S 1.2 mr: \VI :,usm
(1 .7") g 1.2mm /\| 0.05in
S PST | 2.5mm 0.10in
SM2A312C2 2m (65|) _ L N )\ 3.8mm 0.15in
SM2A312C20D 3-Pin Micro-style QD 24-240V ac Sozll_(\j/v?:gte 1l]4r|_1m 1ﬂ£_mm 1023_mm 0 251._mn 5l;r_||m 75;r_||m 1n11_mm 1255_mm
- DISTANCE DISTANCE
Visible Red 650 nm EsmaLocy
E T sm2A312Cy
16 mm )é Convergent Mode 3.0mm |- sm312cv, smzasacy 042in
SM312CV \ 2m (6.5 ! Bipolar | E e 20mm Comvergen Mod 0.08in
SM312CvaD (065) | 4-pin Euro-style ap | 1930V ¢ | npspip | § o
A 0 \II 0
Spot Size : o
at Focus: SPST |I1 X 3jn mm llj12in
SM2A312CV 2m (6.5 X
1.3 S - -
SMA312CVAD | g onh |3-Pin Micro-syle ap | 24240V 26 | SOTerate s ) SR RS A
DISTANCE DISTANCE
£ 1SM312CV2
SM312CV2 43 mm 2m(6.5) ! Bipolar |x [SMpASLEC, Lot o
sM312cv200 | (1.7) |4PinEuro-syiean | 1030V | npnjpp | : ) e e e s L
g 1.0mm y) 0.04in
Spot Size . 0 1 0
at Focus: spsT |* o o
SM2A312CV2 3.0mm 2m (6.5 X N I 3.0mm 0.12in
SM2A312Cv20D | (0.12) |3-Pin Micro-style QD | 24240V acC 502“_‘3/\,?:?8 b gen| 3 m A nen e e
- DISTANCE DISTANCE

For Standard MINI-BEAMs:
i) 9 m (30') cables are available by adding suffix “W/30” to the model number of any cabled sensor (e.g., SM312CV W/30).

i) A 150 mm (6") long pigtail cable with attached QD connector is available by adding suffix “QDP” to the model number of any

MINI-BEAM sensor (e.g., SM312CVQDP). See page 25 for more information.

iii) A model with a QD connector requires an accessory mating cable. See page 24 for more information.

iv) 10 to 30V dc models may be ordered with 0.3 millisecond ON/OFF response by adding suffix “MHS” to the model numbers
(e.g., SM312CVMHS). This modification reduces sensing range (and excess gain).

o
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Visible green, 525 nm

Recommended for color mark sensing.

MINI-BEAM Standard Sensors ——

Green LED MINI-BEAM Convergent-Mode Sensors
Supply Output Excess Gain Beam Pattern
Models Focus Cable Vo"age Tvpe Performance based on 90% reflectance white test card
Visible Green 525 nm 1o SM312CVG, ‘ ‘ ‘

§ SM2A312CYS 120 mm [SMSIZ0VE, SMZIIVE T assin
, . C 100 fohergent o 0.80 mm 0.030 in
SM312CVG _2 m (6.5') 10-30V dec Bipolar g 0,40 mm 0.015 in

SM312CvVGQaD 4-Pin Euro-style QD NPN/PNP | s 0 [ X 0
16 mm ¢ == L
(0.65" A = 120mm

SPST I
SM2A31ZCVG 2 m (GSI) - id- N 1 l 0 75mm 15mm 225mm 30mm 37.5mm
SM2A312CVGQD 3-Pin Micro-sty|e QD 24-240V ac Sc;llt\:iNgtate 1mm 10 mm 100mm 1000 mm 03in  0.6in  09in 1.2in 15
-Wire .04in Ain 4in 40in DISTANCE
DISTANCE
1o o SM312CV26
X HHETE (oo [owarzovac
C Convergent Mod .

E 100 2.0mm 0.08in
S 1.0mm ~ 0.04in

SM312CV2G 49 mm 2m(6.5") 10-30V dc Bipolar | § 0 ! 0
SM312CV2GQD (1.9" | 4-Pin Euro-style QD NPN/PNP f\ " 1.0mm - 0.040n
i omm it

11|||m 10 mm 100 mm 1000 mm 0 2':[-'"“ 5’;'-'"“ 7"&'-"'“ 1ﬂg_mm 1255-"""

.04in A Ii;ISTANCEA in 40in DISTANCE

e

Visible blue, 475 nm

Recommended for color mark sensing.

Blue LED MINI-BEAM Convergent-Mode Sensors
Supply Output Excess Gain Beam Pattern
Models Focus Cable VO"ng Tvpe Performance based on 90% reflectance white test card
Visible Blue 475 nm o Ei Smatacve o
X HIETIEH  [rmmn = stmacie
C o i 0.80mm [—— 0.030in
g 0.40 mm 7 0.015in
s : ——A—
SM312CVB 16 mm 2m (6.5 10-30V de Bipolar | ¢ « 0.40mm 3 0015in
SM312CVBQD (0.65") | 4-Pin Euro-style QD NPN/PNP | A i o -
N [N ; :
1 I 0 7.5mm 15mm 22.5mm 30mm 37.5mm
1mm 10 mm 100mm 1000 mm 03in  06in 09in 1.2in 15in
.04in A4in 4in 40in DISTANCE
DISTANCE
1000 =+ SM312CV2B .
E L somm | SMBL20V2B o1zi
X Comergent iode R S —— e
C 2.0mm 0.08 in
g w 1.0mm y) 0.04in
SM312Cv2B 49 mm 2m (6.5 10-30V dec Bipolar s 0 j -
SM312CV2BQD (1.9" | 4-Pin Euro-style QD NPN/PNP ﬁ 10 ;::: :::::
| 3.0mm 0.12in
" 1 N‘! 0 Zir_nm Snzr_nm 7gr_nm |l]z]_mm 1255_mm
1[]:‘:'!‘! 1?4':‘!:“ "]: i'l'|"“ 1“:: i':m D|sTANcE
DISTANCE

°
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— MINI-BEAM Standard Sensors

An excellent option where sensing must be accomplished in tight,

inaccessible or volatile areas. Withstands vibration and shock; immune to
electrical noise. Glass fibers withstand high temperatures, extreme

moisture and corrosive materials. Not recommended for applications
requiring bending or repeated flexing of fibers.

[

-

=»

[ s

See Sensing Beam Information Below

MINI-BEAM Glass Fiber Optic Sensors

Supply | Output Excess Gain Beam Pattern
Models Range Cable Voltage Type
g g P Diffuse mode performance based on 90% reflectance white test card
OPPOSED MODE - INDIVIDUAL FIBERS
Infrared 880 nm
1o SM312F / SM2A312F
£ \ 3 = | sma12r/sm2A312F
X \ [T 75mm |- 3in
¢ " Ogrcseg{;ﬂode somm [ Opposed Mode a
E lass Fibers mm in
§ e | e = | 1
. . S [ NN TN 7238 Fibers Ty 0 <IT13S) 11235 - 0
SM312F 2m (6.5) 10-30V dc | Bipolar f o, e prees 5 7/ tin
SM312FQD 4-Pin Euro-style QD NPN/PNP | & * SR TG
— 75 mm 3in
N Fibers Fibers
Range 1 ‘ ‘ ‘ H \M HH! 0 100 mm 200 mm 300 mm 400 mm 500 mm
varies om 1m 1m 10m 4in 8in  12in  16in  20in
by 0331t a3t 331t 331t DISTANCE
. DISTANCE
Sﬁ:]()sé[;g DIFFUSE MODE - BIFURCATED FIBERS
and . o SM312F %
fiber : sz e |
optics c e rere I t9mm SM312F‘/SM2A3‘12F 0075 in
p SPST g 100 1.3mm Diffuse Mode 0.050n
! 0.65 mm 0.025in
SM2A312F usad . 2 m (65 ) 24-240V ac | Solid-state | S 0 —BTlSS‘ 3 BT235 ) 0
SM2A312FQD 3-Pin Micro-style QD 2-Wire 6 1 BT235 Fiber 065 mm / 1 oasi
A L‘} 1.3mm 0.050 in
III :BT‘13‘S Tl‘bm;"\\ 1.9mm 0.075in
11mm 10 l;_|m 100mm 1000 mm AR A
.04in 4 |;||STANCE4 in 40in DISTANCE
V|S|b|e Red 650 nm OPPOSED MODE - INDIVIDUAL FIBERS
1000
E SM312FV
X X SM2A312FV 25mm | SMB12FV, SM2A312F o
[E; " Opposed Mode o - opposed Mode 2i
. S - - I
SM312FV 2m65) | j0.90vqc | BP0 |, sl |0 E e el L
SM312FvaD 4-Pin Euro-style QD NPN/PNP ﬁ T Her 50mm 2in
Range lll \ 75mm 3in
varies 11m!n 10 mm 100 mm 1000 mm ! sgri':-m mfi':m 15tli]i':-"“ Zﬂ:;:m 251:]1?;"‘
by .04in 40in 4.0in 40in DISTANCE
Sensing DISTANCE
mode DIFFUSE MODE - BIFURCATED FIBERS
qnd 100 £ SM312FV
fiber )E( T sM2A312Fy Lasmy [ SVB12FY, SM2A312FY oS
i Diffuse Mode 95mM - piffuse Mode .075 in
optics SPST (E: 100 1.30 mm 0.050in
used ' s 0.65mm 0.025in
SheASTAFYOD Pin Myl Op | 24240V ac | Solit-stte | 3 e =2
ty 2-Wire G 10 T~ 7235 Fiber 0.65 mm 0.025in
A 1.30mm 0.050 in
] 1.95 mm 0.075in
N 1 BT13S Fiber
141 LLINGE NPT 0 S5mm 10mm 15mm 20mm 25mm
Amm 1mm 10 mm 100 mm 0.2in  04in 06in 08in 1.0in
.004in .04in A40in 4in DISTANCE
DISTANCE

o
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MINI-BEAM Standard Sensors ——

| == | | Recommended for color mark sensing.

Visible green, 525 nm

Green LED MINI-BEAM Glass Fiber Optic Sensors

Supply Output Excess Gain Beam Pattern
Models Range Cable Voltage Type - -
Diffuse mode performance bhased on 90% reflectance white test card
Range 1o £ SM312FVG
varies X M | o fovarzne s
by (E: 100 2.0mm 0.08in
H S 1.0mm 0.04in
SM312FVG | 2m5) J030v g | BiPolr | Sl o Fors ) o=t
SM312FVGQD 4-Pin Euro-style QD NPN/PNP | & 1omm 0.04in
and A 2.0mm 0.08in
fiber lll BT13S Fiber 8.0mm 012in
: 111
Opt'zs ime ot e oA baw fam o
. in .04in .40in 4in
use DISTANCE DISTANCE

|:|=— - | E'E Recommended for color mark sensing.

Visible blue, 475 nm

Blue LED MINI-BEAM Glass Fiber Optic Sensors

Supply Output Excess Gain Beam Pattern
Models Range Cable Voltage Type - -
Diffuse mode performance based on 90% reflectance white test card
Range o £H SM312FVB \
varies ¥ i somm [SH3L2FVB o1zin
by [E: - :.:mm f piffuse :.::?"
SenSIﬂ . . .0mm .04 in
SM312FVB S| 2m65) | joaoyge | Bipolr | 8 SHiS o Fom ) )y o
SM312FVBQD 4-Pin Euro-style QD NPN/PNP | ¢
and A 2.0mm 0.08in
flbel’ ’I' 77”51?@;””74 T 3.0mm 0.12in
OptiCS 1 T 0 8mm 16mm 24mm 32mm 40mm
Amm 1mm 10mm 100 mm 03in  06in 08in 12in 15in
USed .004in 04in ADin 4in DISTANCE
DISTANCE

For Standard MINI-BEAMs:
i) 9 m (30') cables are available by adding suffix “W/30” to the model number of any cabled sensor (e.g., SM312FV W/30).

ii) A 150 mm (6") long pigtail cable with attached QD connector is available by adding suffix “QDP” to the model number of any
MINI-BEAM sensor (e.g., SM312FVQDP). See page 25 for more information.

ii) A model with a QD connector requires an accessory mating cable. See page 24 for more information.

iv) 10 to 30V dc models may be ordered with 0.3 millisecond ON/OFF response by adding suffix “MHS” to the model numbers
(e.g., SM312FVMHS). This modification reduces sensing range (and excess gain).

°
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— MINI-BEAM Standard Sensors

An excellent option where sensing must be accomplished in tight, inaccessible

or volatile areas. Withstands vibration and shock; immune to electrical noise.
Plastic fibers function well at temperatures between -30° and +70°C (-20°F to
+158%), and stand up to repeated flexing. Most are easy to shorten in the field,
to develop custom installations. Not recommended for severe environments.

(==

Visible red, 650 nm

MINI-BEAM Plastic Fiber Optic Sensors
Supply | Output Excess Gain Beam Pattern
Models Range Cable Voltage Type - -
Diffuse mode performance hased on 90% reflectance white test card
OPPOSED MODE - INDIVIDUAL FIBERS
Infrared 880 nm
1000
SM312FP fi
E NN sm;mi;:ﬁ | | |
X m 1 Hl 45 mm :SM312FP/SM2A312FP 1.8in
[E: 100 %Tpols‘edFr»\godei il 2 —Oppuse‘d Mode 120
lastic Fibers F mm i .2in
S i 15 mm I ——— 0.6in
) . $ i } HW” 0 = pim2sy I E— PITAGU% 0
SM312FP 2m (6.5 t030v e | BPoRr | ol
. = PIT26U Fiber X  —— —
SM312FPQD 4-Pin Euro-style QD NPN/PNP A S 30mm 12in
Range N 45 mm 1.8in
Vagles 11‘;!!! 1Dumlm 1ﬂﬂnrpm 1l]l]g‘mm ’ 2517:“ Sgli':lm 73’::“ wx:li'r':m 1255i'r'|"'|
y .04in 40in 4.0in 40in DISTANCE
. DISTANCE
Sﬁ,]nséng DIFFUSE MODE - BIFURCATED FIBERS
ode o SM312FP 11}
E-ln E =R sMeAs12rp | SM312FP/SM2A312FP |
fiber X “Diffuse Mode || 3.8mm [ piffuse Mode 0.15in
optics SpST g 100 Shgcites 25mm 0.10in
' S aTAU Fiber 1.2mm 0.05in
SM2AS12FP used | 2M65) {24240y ac | Solid-state | 3 i i o e —y— o
SM2A312FPQD 3-Pin Micro-style QD X 12mm 0.05in
2-W|re E " 2.5mm 0.10in
|I| /A Per2e iber \ s8mm 015in
1 HH ‘ ‘ ‘ H 0 7.5mm 15mm 22.5mm 30mm 37.5mm
Amm 1mm 10 mm 100 mnj 03in  0.6in 09in 1.2in 15in
.004in .MI;I;STANCE.A in 4in DISTANCE

For Standard MINI-BEAMs:
i) 9 m (30') cables are available by adding suffix “W/30” to the model number of any cabled sensor (e.g., SM312FP W/30).

ii) A 150 mm (6") long pigtail cable with attached QD connector is available by adding suffix “QDP” to the model number of any
MINI-BEAM sensor (e.g., SM312FPQDP). See page 25 for more information.

ii) A model with a QD connector requires an accessory mating cable. See page 24 for more information.

iv) 10 to 30V dc models may be ordered with 0.3 millisecond ON/OFF response by adding suffix “MHS” to the model numbers
(e.g., SM312FPMHS). This modification reduces sensing range (and excess gain).
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Visible green, 525 nm

[ i

MINI-BEAM Standard Sensors ——

Recommended for color mark sensing.

Green LED MINI-BEAM Plastic Fiber Optic Sensors

Supply Output Excess Gain Beam Pattern
Models Range Cable Voltage Type - -
Diffuse mode performance based on 90% reflectance white test card
Range . T
varies x
b E 100 Plastc Fivr 2omm [ 0.08in
Sensying S 1.0mm \\ 0.04in
SM312FPG 2 m (6.5 Bipolar | ® 0 H o
mode . 10-30V dc G 10 PBT46U Fiber 1.0mm I 0.04in
SM312FPGQD 4-Pin Euro-style QD NPN/PNP / )
and II\ S 2.0mm 0.08 in
flber N \\ 3.0mm 0.12in
OptiCS ?;nrrv_n 1mm 10 mm 100 mm ’ 04.1"5"?.‘ J‘.a’?."!'.. 524'5"3 ;Eam §n7r5“m
uSed B in .lldl:l’l;sTANCEAm 4in DISTANCE

=]

Visible green, 525 nm

[l

Recommended for color mark sensing.

Blue LED MINI-BEAM Plastic Fiber Optic Sensors
Supply Output Excess Gain Beam Pattern
Models Range Cable Voltage Type - -
Diffuse mode performance based on 90% reflectance white test card
Range 1000 SM312FPB 1 SM312FPB
varies X [ 2o oo
by E 100 Plastic Fiber ||| :: :: \\ ::: ::
Sensing ' . 0 PBT46U o
SM312FPB mode 2 m (65 ) 10-30V dc B|p0|ar s PBT46U Fiber 1.0mm /I, 0.04in
SM312FPBQD and 4-Pin Euro-style QD NPN/PNP g v 20mm 0.08in
f|ber ’|I \\\ 3.0mm 0.12in
optics 11 o o oom 100mm T oM odtm O o6im orem
used 004in 04in Ain ain DISTANCE
DISTANCE
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— MINI-BEAM Standard Sensors

Specifications for All DC-powered MINI-BEAM Standard Series Sensors

Supply Voltage and Current

10 to 30V dc (10% maximum ripple) at less than 25 mA (exclusive of load)

Supply Protection Circuitry

Protected against reverse polarity and transient voltages

Output Configuration

Bipolar: One current sourcing (PNP) and one current sinking (NPN) open-collector transistor

Ay |
Output Rating

150mA maximum each output at 25°C, derated to 100 mA at 70°C (derate =1 mA per °C)

Off-state leakage current: less than 1 microamp

Output saturation voltage: (PNP output) less than 1 volt at 10 mA and less than 2 volts at 150 mA
Output saturation voltage: (NPN output) less than 200 millivolts at 10 mA and less than 1 volt at 150 mA

Output Protection Circuitry

Protected against false pulse on power-up and continuous overload or short-circuit of outputs

Output Response Time

Sensors will respond to either a “light” or a “dark” signal of 1 millisecond or longer duration, 500 Hz max.
0.3 millisecond response modification is available.
NOTE: 100 millisecond delay on power-up; outputs are non-conducting during this time.

Repeatability

Opposed: 0.14 milliseconds; Non-Polarized and Polarized Retro, Diffuse, Convergent, Glass and Plastic Fiber
Optic: 0.3 milliseconds. Response time and repeatability specifications are independent of signal strength.

Adjustments Light/Dark Operate Select switch, and 15-turn slotted brass screw Gain (sensitivity) adjustment
potentiometer (clutched at both ends of travel). Both controls are located on rear panel of sensor and are
protected by a gasketed, clear acrylic cover.

Indicators Exclusive, patented Alignment Indicating Device system (AID™, US patent #4356393) lights a rear-panel-

mounted red LED indicator whenever the sensor sees a “light” condition, with a superimposed pulse rate
proportional to the light signal strength (the stronger the signal, the faster the pulse rate).

Construction

Reinforced VALOX®housing, totally encapsulated, o-ring sealing, acrylic lenses, and stainless steel screws.

Environmental Rating

Meets NEMA standards 1, 2, 3, 3S, 4, 4X, 12, and 13; IEC IP67.

Connections

PVC-jacketed 4-conductor 2 m (6.5') or 9 m (30') unterminated cables, or 4-pin Euro-style
quick-disconnect (QD) fitting are available. QD cables are ordered separately; see page 24.

Operating Temperature

Temperature: -20° to +70°C (-4° to +158°F)
Maximum relative humidity: 90% at 50°C (non-condensing)

Application Notes

The NPN (current sinking) output of dc MINI-BEAM sensors is directly compatible as an input to Banner
logic modules, including all non-amplified MAXI-AMP and MICRO-AMP modules. MINI-BEAMs are
TTL compatible.

Certifications

e @ N

VALOX® is a registered trademark of General Electric Co.

NOTE: DC MINI-BEAMs may be ordered with 0.3 millisecond ON/OFF response by adding suffix “MHS” to the model number
(e.g., SM312LVMHS). This modification reduces sensing range (and excess gain).
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Hookups for All DC-powered MINI-BEAM Standard Series Sensors

MINI-BEAM Standard Sensors ——

DC Sensors with Attached Cable

DC Emitters with Attached Cable

bn

+

bu

10-30V dc

DC Sensors with Quick-Disconnect

(4-Pin Euro-Style)
bn _ N RN bn _ N
/| b ] 1030040 / "o ] 103004
/ ) = )
L_| Wh Toad | wh
bk — L p—

DC Emitters with Quick-Disconnect
(4-Pin Euro-style)

~ bn

+

V
~ bu

10-30V dc

4

4-Pin Euro-style Pin-out
(Cable Connector Shown)

White Wire

Brown Wire o

Quick-Disconnect (QD) Option

DC MINI-BEAM sensors are sold with either a2 m (6.5') or a 9 m (30') unterminated attached PVC-covered cable, or with a

4-pin Euro-style QD cable fitting.

Blue Wire
Black Wire

——- )—RWh
—a- )—(’bk

DC QD sensors are identified by the suffix letters “QD” in their model numbers. For information on mating QD cables,

see page 24.
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— MINI-BEAM Standard Sensors

Specifications for All AC-powered MINI-BEAM Standard Series Sensors

Supply Voltage and Current

24 to 240V ac (50/60 Hz), 250V ac max

Supply Protection Circuitry

Protected against transient voltages

Output Configuration

SPST SCR solid-state relay with either normally closed or normally open contact (light/dark operate
selectable); 2-wire hookup

Output Rating

Minimum load current 5 mA; maximum steady-state load capability 300 mA to 50°C ambient (122°F)
100 mA to 70°C ambient (158°F)

Inrush capability: 3 amps for 1 second (non repetitive); 10 amps for 1 cycle (non repetitive)
Off-state leakage current: Less than 1.7 mA rms

On-state voltage: Drop <5 volts at 300 mA load, <10 volts at 15 mA load

Output Protection Circuitry

Protected against false pulse on power-up

Output Response Time

Opposed Mode: 2 millisecond on and 1 millisecond off; Non-Polarized and Polarized Retro, Convergent,
Plastic Fiber Optic: 4 milliseconds on and off; Diffuse and Glass Fiber Optic: 8 milliseconds on and off.
OFF response time specification does not include load response of up to /2 ac cycle (8.3 milliseconds).
Response time specification of load should be considered when important.

(NOTE: 300 millisecond delay on power-up.)

Repeatability

Opposed: 0.3 milliseconds; Non-Polarized and Polarized Retro, and Convergent and Plastic Fiber Optic:
1.3 milliseconds; Diffuse and Glass Fiber Optics: 2.6 milliseconds.
Response time and repeatability specifications are independent of signal strength.

Light/Dark Operate Select switch and 15-turn slotted brass screw Gain (sensitivity) adjustment

Adjustments potentiometer (clutched at both ends of travel). Both controls are located on rear panel of sensor and are
protected by a gasketed, clear acrylic cover.
Indicators Red indicator LED on rear of sensor is ON when the load is energized.

Construction

Reinforced VALOX® housing, totally encapsulated, o-ring sealing, acrylic lenses, and stainless steel screws.

Environmental Rating

Meets NEMA standards 1, 2, 3, 3S, 4, 4X, 12, and 13; IEC IP67.

Connections

PVC-jacketed 2-conductor 2 m (6.5') or 9 m (30') unterminated cables, or 3-pin Micro-style quick-
disconnect (QD) fitting are available. QD cables are ordered separately; see page 24.

Operating Temperature

Temperature: -20° to +70°C (-4° to +158°F)
Maximum Relative Humidity: 90% at 50°C (non-condensing)

Application Notes

i) AC MINI-BEAMs may be destroyed from overload conditions.

ii) Use on low voltage requires careful analysis of the load to determine if the leakage current or on-state
voltage of the sensor will interfere with proper operation of the load.

iii) The false-pulse protection feature may cause momentary drop-out of the load when the sensor is
wired in series or in parallel with mechanical switch contacts.

Certifications

ce @& N

VALOX® is a registered trademark of General Electric Co.
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MINI-BEAM Standard Sensors ——

Hookups for All AC-powered MINI-BEAM Standard Series Sensors

AC Sensors with Attached Cable

bn
I
24-240V ac
bu ,' Load ,'
AC Emitters with Attached Cable
bn
24-240V ac
hu

Red/White

Quick-Disconnect (QD) Option
AC MINI-BEAM sensors are sold with either a2 m (6.5') or a 9 m (30') attached PVC-covered unterminated cable, or with a

3-pin Micro-style

QD cable fitting.

AC Sensors with Quick-Disconnect
(3-Pin Micro-style)

24-240V ac

{Load | —

— - )_egn

AC Emitters with Quick-Disconnect
(3-Pin Micro-style)

24-240V ac

3-Pin Micro-style Pin-out
(Cable Connector Shown)

__)9“—3

AC QD sensors are identified by the suffix letters “QD” in their model numbers. For information on mating QD cables,

see page 24.
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— MINI-BEAM Standard Sensors

Dimensions for All MINI-BEAM Standard Series Sensors

MINI-BEAM DC Sensor

3.2mm (0.13) 12.2 mm (0.48)

30.7 mm
(1219 nxl ‘
241 mm
(0.95)
\
2m (6.5) Cable —#~

Mounting Peg ——»
0 6.3 mm x 2.5 mm (20.25 x 0.10")
19.1 mm (0.75")

0 3 mm (90.11") Clearance (2)

M18 x 1 x 15 mm Thread

'rﬁ /(MountingNutSupp“ed)

20 mm (0.79")

MINI-BEAM AC Sensor

3.2mm
S 03
30.7 mm
(1.21% d
241 mm \
(0.95")

o 12.2 mm (0.48")

03 mm (20.11")
Clearance (2)

M18 x 1 x 15 mm Thread
/ (Mounting Nut Supplied)

N
2m (65') Cable
»/
Mounting Peg /191mm
06.3mmx2.5mm (0.75")
(6.0.25" 0.10)

66.0 mm \

(2.60") S 27.4 mm (1.08")

MINI-BEAM AC Sensor with Quick-Disconnect

1/2-20 UNF Thread —=
Quick-Disconnect

20.0 mm
(0.79")

NOTE: The above four drawings apply to model numbers with suffix E, EL, EPD, R, RL, RPD, LV, LVAG, D, C, C2, CV, CV2, CVB, CV2B, CVG and CV2G.

MINI-BEAM Sensor — Rear View

“AID” Indicator LED (dc models) or
Output Status Indicator (ac models)

15-Turn
Sensitivity
Adjustment
and Light/Dark
Operate Switch

Gasketed
Acrylic Cover
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MINI-BEAM Standard Sensors ——

Dimensions for All MINI-BEAM Standard Series Sensors

MINI-BEAM DC Sensor - Diffuse Mode MINI-BEAM AC Sensor - Diffuse Mode
(models with suffix DBZ and W) (models with suffix DBZ and W)

3.2 mm (0.13") 122 mm (048)
. . 3.2mm 12.2 0.48"
30) f s P 0m) o 122mm048)
-/ mm 30.7
21, e (12'1“”;“ A ‘
mm @ 3 mm (0.11") Clearance (2 \K

(0.95)
/ Bezel
241 mm
18.0 mm (0.71) (0.95) \ 5 / Bezel
:

03 mm (2 0.11") Clearance (2)

2'm (6.5') Cable —#™ ™

Mounting Peg ———=
96.3mmx2.5mm (g0.25"x 0.10)17
19.1 mm (0.75")

2m (6.5') Cable

S TN 6.3 mm x 2.5 mm (2 0.25" x 0.10) (0.75)
391mm | S 132 mm (052)

MINI-BEAM DC Sensor - Glass Fiber Optic MINI-BEAM AC Sensor - Glass Fiber Optic
(models with suffix F, FV, FVB and FVG) (models with suffix F & FV)

’ 3.2mm 12.2 0.48"
; ( 3.2mm (0.13") - 122mm (048) IS o) Lot
30.7.mm
30‘7”1[“\ ‘ Ujl N

¢ 3 mm (0.11") Clearance (2)

> M18 x 1 x 19 mm Thread (0.95"
9 / (Mounting Nut Supplied)
&= { h
2m (65') Cable A~ ‘ 2m (68 Cavk
/ %

03 mm (g0.11")
Clearance (2)

nN
S
a3
—3
==
S oo
S x
a x
2
s
L3
5

s 3
Fa
28
=3

Mounting Peg ———=
08.3mmx2.5mm (5 ?9215 n:rg1g;5 4 Fiber Optic Fitting Mounting Peg 19.1 mm X
: (0.75) ~& 6.3 mmx2.5mm (0.75%) Fiber Optic Fitting
(90.25'x 0.10")
) 31.2mm (1.23) 69.9 mm\
57.5 mm (2.27") (2.75" S~ 31.2mm (1.23)

MINI-BEAM DC Sensor - Plastic Fiber Optic MINI-BEAM AC Sensor — Plastic Fiber Optic
(models with suffix FP, FPB and FPG) (models with suffix FP)

H 32mm 12.2 mm (0.48)
3.2 mm (0.13") 122 mm (0.48") (043 v
i v 30.7 mm
30.7 mm ‘ “Ji <

o3 mm (g0.11")
Clearance (2)

03 mm (g 0.11") Clearance (2)

241 mm _ X -
Fiber Optic Fitting (0957 \Q S / Fiber Optic Fitting
©

N S z
2m (6.5 cb’g )/ 18.0 mm (0.71") 2m (6.5') Cable / S ( 18.0 mm (0.71)
Mounting Peg ﬁ» > //

96.3mmx2.5mm (g 0.25"x 0.10") Mounting Peg 19.1 mm

19.1 mm (0.75") 96.3mmx2.5mm (0.75")

(20.25"x 0.10%) K
\ 22.6 mm (0.89") \
483 mm (190) v 22.6 mm (0.69)
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— MINI-BEAM NAMUR Sensors

R syt | NAMUR INTRINSICALLY SAFE
b DC SENSOR SERIES
o

for use in hazardous (volatile) environments

* Intrinsically safe sensors offering MINI-BEAM performance
and small size

b

— * Use with approved switching amplifiers which have
intrinsically safe input circuits

] . = S e Qutput passes <1 mA in the “dark” condition and = 2 mA
N | 1 < ﬂ_ in the “light” condition
: ¢ Choose models with unterminated integral cable or quick-
C € <P £a € <(“,> @ disconnect connector
verve KEMA N2

APPROVED

107674

MINI-BEAM Sensing Mode Options

D=0 D<) O O > O

Opposed Retroreflective Diffuse Convergent Glass Fiber Optic

Their small effective beam size is ideal for accuracy-dependent applications. I:D q:|
Recommended for use in volatile environments.
Infrared, 880 nm
NAMUR Opposed-Mode Emitter (E) and Receiver (R)
Supply Output
Models Range Cable Voltage Type Excess Gain Beam Pattern
1000
. N MISER =
X = ‘
C Opposed Mode 150mm [ MI9ER 6in
g 100 |- Opposed Mode ————— )
MI9E 2m (6.5") Constant | s o "
MIAD9R 6m 2m (6.5 515y do | current s X "
MI9EQ (20') | 4-Pin Euro-style QD <t mAdark|§ ™ somm 2in
MIAD9RQ 4-Pin Euro-style QD >2 mA light ! :::m"' —_— :
1.Il1m A0m 1.0m 10m 0 12m 24m 36m 48m 6m
.033 1t 33t 3.31t 331t aft 8ft 121t 161t 201t
DISTANCE DISTANCE

For NAMUR MINI-BEAMs:
i) 9 m (30') cables are available by adding suffix “W/30” to the model number of any cabled sensor (e.g., MIAD9R W/30).

ii) A model with a QD connector requires an accessory mating cable. See page 24 for more information.

iii) The MINI-BEAM mounting bracket shown in the photographs is optional. See page 28 for bracket information.

—B = —




MINI-BEAM NAMUR Sensors —

Excellent for sensing even small items where sensing is possible from one
side only, especially for relatively clean environments. Recommended for
use in volatile environments.

Non-Polarized, Polarized

E-4

Visible red, 650 nm

P

NAMUR Retroreflective-Mode Sensors
Supply Output
Models Range Cable Voltage Type Excess Gain Beam Pattern
Non-Polarized o MR e
T

)é ‘R‘e!‘r‘o‘r!f‘lecuve Mode 75 mm 3.0in
g " i 50 mm \l 20in
ConStant s min ’ '"': MIADILV ;'" "
MIADOLV 5m 2m(6.5') 515V de Current ¢ 25mm ! 100
MIADILVQ (15') | 4-Pin Euro-style QD <1 mAdark | i somm i a3 ey 20
22 mA Ilght N , 75 mm } } 3.0in

.01m A0m 1.0m 10m 0 im 2m 3m 4m 5m

033 ft .33t 3.31t 331t 3t 6ft 9ft 121t 151t

DISTANCE DISTANCE
Polarized e WA oo
X i
E
With BRT-3 Reflector 50 mm 2.0in
COﬂSTanT g A 25 mm \ 1.0in
[y H— mianetvac 1—}

MIADILVAG ?g Sl am65) | sigy g | Curent |8 oo [t 1] o
MIADQLVAGO (2.. to 7.) 4'Pin EUrO'Style OD 51 mA dark | \ 50 mm With BRT-3 Reflector __| 200
>2 mA ||ght N L LTI woaLves T[] 75 mm i i 3.0in

01m A0m 1.0m 10m [] im 2m 3m 4m m

0331t 331t 331t 331t 3ft 6t 91t 121t 151t

DISTANCE DISTANCE

NOTE: Retroreflective range is specified using one model BRT-3 retroreflector (3" diameter). Actual sensing range may be more or less than specified,
depending upon the efficiency and reflective area of the retroreflector(s) used. See the Banner Photoelectric Catalog for more information.

F-4

Infrared, 880 nm

These economical single-unit sensors are excellent for sensing objects of

adequate size and reflectivity at short range. Divergent models are useful for
sensing small, translucent or transparent items at close range. Recommended for
use in volatile environments.

Diffuse

Divergent Diffuse

NAMUR Diffuse-Mode Sensors
Supply Output Excess Gain Beam Pattern
Models Range Cable Voltage Tvpe Performance based on 90% reflectance white test card
Diffuse e i
X ot et 1 L MIADSD
c 100 15mm | piffuse Mode 0.6
g 10 mm 0.4in
Constant | S o o
MIAD9D 380 mm 2m(6.5') 515V de current | ¢ 1 smm 0zin
MIAD9DQ (15") | 4-Pin Euro-style QD <t mAdark | i N Tomm 0.40n
22 mA ||ght N , 15 mm 0.6in
1mm 10 mm 100 mm 1000 mm 0 75mm 150 mm 225 mm 300 mm 375 mm
.04in A4in 4in 40in 3in Gin 9in 12in 15in
DISTANCE DISTANCE
Divergent Diffuse e { MIADSDQ
X mglverlgerlnl 1 17 I MIADOW
C 10 Diffuse Mode ||| 15mm | Divergent Mod 0.6in
g 10mm / 0.4in
Constant | 5’"': 7 \V/ :'""
MIADOW 75 mm 2m (6.5 515V dc current g s //\\ 02
MIAD9WQ (3") | 4-Pin Euro-style QD <1 mAdark | 1 1omm | o4in
>2 mAlight | ¥
.01 mm 1mm 10 mm 100 mm 0 25mm 50mm 75mm 100 mm 125 mm
.004 in .04in Ain 4in 1in 2in 3in 4in Sin
DISTANGE DISTANCE

°
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— MINI-BEAM NAMUR Sensors

Convergent-mode sensors feature high excess gain and can detect objects of low reflectivity.

They also are a good choice for counting radiused objects with no space between them, for I:B "‘
accurate position sensing, and for sensing of clear materials that travel near the scan beam’s
focus. Recommended for use in volatile environments. Visible red, 650 nm

NAMUR Convergent-Mode Sensors

Supply | Output Excess Gain Beam Pattern
Models Focus Cable Voltage Type -
Performance based on 90% reflectance white test card
o £5 MIADICY
: i m— oy |
c 0 foneraent Mode 3mm [ Mode 1.2in
Constant | § 2 o
MIADICV 16 mm 2m (6.5 515V de current |S . i .
MIADIOCVQ (0.65") [ 4-Pin Euro-style QD <1 mA dark 6w ," Tm o4in
>2 mA light | 1 Zmm o8in
N \ 3mm 12in
|]14 mm 1mm 10 mm 100 mm 0 25mm 50mm 75mm 100 mm 125 mm
004 in 04in Ain 4in tin2in 8 4in - Sin
DISTANCE DISTANCE
1000
T ” MIAD9CV2$ | MIADCV2 |
£ gl LR
)é Convergent Mode- 2mm 08in
Constant | £ ™ Tmm Y, win
MIADICV2 43 mm 2m (6.5 515\ dc | current | s o X -
MIADICV2Q (1.7") | 4-Pin Euro-style QD stmAdark [ g 1 2o i
>2 mA light ? ; 3mm 1.2in
N 1 0 25 mm 50 mm 75 mm 100ynm 125ynm
1mm 0mm  100mm 1000 mn tin - 2in  Sin - 4in o Sin
.04in Ain 4in 40in DISTANCE
DISTANCE

An excellent option for sensing in tight or inaccessible areas. Withstands vibration and . -
shock; immune to electrical noise. Glass fibers withstand high temperatures, extreme I:l=- - | I:':

moisture and corrosive materials. Recommended for use in volatile environments. Infrared, 880 nm
NAMUR Glass Fiber Optic Sensors
Supply Output Excess Gain Beam Pattern
Models Range Cable Voltage Type - )
Diffuse mode performance based on 90% reflectance white test card
OPPOSED MODE - INDIVIDUAL FIBERS
1000 0
E MIAD9F }
X N 75mm [ MIADOF s
c Opposed‘Mude C Opposed Mode
E 100 C lass Fibers 50 mm i 2in
S X —H 25mm P 1in
S \ 1235 Fiber 0 érw—\ws) s ) o
G 10 =——— IT13S Fiber \ zmm ! i"
Range ll\ : 50 mm 2in
varies N e o
by 1 0 100 mm 200 mm 300 mm 400 mm 500 mm
i Constant 10T[n 1n4[;n_m “:no"“m 1ngg_mm 4in 8in  12in  16in  20in
n In , .04in .40in .0in in
MIAD9F Sﬁqos deg 2 m (6.5) sy e | curent DISTANCE DISTANCE
MIADIOFQ and 4-Pin Euro-style QD <1 mA dark DIFFUSE MODE - BIFURCATED FIBERS
. >2 mA light [ 1o
fiber = MIADGF =i T
optics £ HIEEE  [vamm Whaoor |
used (E: - DI“‘;ZEF:\ﬁg?: 12mm Diffuse Mode S .DED?"
s .06 mm — \ .025in
s 0 BT13s AY 8235 —f 0
BT23 Fiber || 06 mm /1 .025in
G 10 = / )
A 1.2mm .050 in
] 1.8mm .075in
N {— BT13S Fiber Tt
y LU 0 75mm 15mm 22.5mm 30mm 37.5mm
Amm 1mm 10 mm 100 mm .3in .6in .9in 1.2in  1.5in
004 in 04in A0 in 4in DISTANCE
DISTANCE
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MINI-BEAM NAMUR Sensors —

Specifications for All MINI-BEAM NAMUR Series Sensors

Supply Voltage 510 15V dc (provided by the amplifier to which the sensor is connected).
Output Constant current output: <1 mA in the “dark” condition and =2 mA in the “light” condition
Output Response Time Opposed mode receiver: 2 milliseconds on/400 ps off;
All other models: 5 milliseconds on/off (does not include amplifier response)
Adjustment 15-turn slotted brass screw Gain (sensitivity) adjustment potentiometer (clutched at both ends of travel);
located on rear panel and protected by a clear gasketed acrylic cover.
Indicator Red LED alignment indicator located on rear panel lights when the sensor sees a “light” condition
Construction Reinforced VALOX® housing, totally encapsulated, o-ring sealing, acrylic lenses, and stainless steel screws
Environmental Rating Meets NEMA standards 1, 2, 3, 3S, 4, 4X, 12 and 13; IEC IP 67
Connections PVC-jacketed 2-conductor 2 m (6.5') or 9 m (30') unterminated cables, or 4-pin Euro-style quick-

disconnect (QD) fitting are available. QD cables are ordered separately; see page 24.

Operating Temperature Temperature: -40° to +70°C (-40° to +158°F)
Maximum Relative Humidity: 90% at 50°C (non-condensing)

Design Standards MIAD9 Series sensors comply with the following standards:
DIN 19 234, EN 50 014 Part 1. 1977, EN50 020 Part 7. 1977, Factory Mutual #3610 and 3611,
CSA 22.2 #157-92 and 22.2 #213-M1987

ertifications C € spgx : K<E€;4>A @D

NRTL/C 107674 APPROVED

VALOX® is a registered trademark of General Electric Co.

APPROVALS

CSA: #LR 41887 Intrinsically Safe, with Entity for:
Class I, Groups A-D
Class I, Div. 2, Groups A-D

FM: #J.1. 5Y3A4.AX Intrinsically Safe, with Entity for:

Class I, Il, Ill, Div. 1, Groups A-G

Class I, 11, 1ll, Div. 2, Groups A-D and G
KEMA: #Ex-94.C.7937 EExia IIC T6
ETL: #553868

For NAMUR MINI-BEAMs:
i) 9m (30') unterminated cables are available by adding suffix “W/30” to the model number of any cabled sensor (e.g., MIADICV W/30).

ii) A model with a QD connector requires an accessory mating cable. See page 24 for more information.

ii) The MINI-BEAM mounting bracket shown in the photographs is optional. See page 28 for bracket information.
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— MINI-BEAM NAMUR Sensors

Hookups for All MINI-BEAM NAMUR Series Sensors

Sensors with Attached Cable

Sensors with Quick-Disconnect (QD)

Hazardous Area Non-hazardous Area -
- Hazardous Area Non-hazardous Area -
NAMUR Sensor Associated Apparatus NAMUR Sensor Associated Apparatus
— ) br
Power <15V dc JIJu * | Sensor Power
br ; - _-) — |Input
Sensor
bu — |input )
Output Output
Entity Parameters Application Notes
Associated Apparatus Sensor The “Associated Apparatus” may include intrinsically
Voc <15V dc Vimax =15V dc safe amplifiers and barriers to monitor the sensor
lsc <60mA . Imax =60 mA supply current, which is the sensor’s output signal.
C; < *C(cable) + Ci G=0 The associated apparatus must limit both supply
Ly < “L(cable) + Li Li=0 voltage and supply current in the event of failure.
*C(cable) =60 pF/ft *L(cable) = 0.2 pH/ft

Micro-style Pin-out

(Cable Connector Shown)
Blue Wire
Brown Wire o
o
¢]

[}

Quick-Disconnect (QD) Option for NAMUR Sensors

<15V dc

MINI-BEAM series MIAD9 NAMUR sensors are sold with either a2 m (6.5") or 9 m (30') attached PVC-covered unterminated

2-wire cable or with a 4-pin QD cable fitting.

NAMUR QD sensors are identified by the suffix “Q” in their model numbers, and are provided with a 4-pin Euro-style

connector. For more information on mating QD cables, see page 24.

B

o
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Dimensions for All MINI-BEAM NAMUR Series Sensors

NAMUR Opposed, Retro, Diffuse and Convergent Sensing Modes (model numbers with suffix E, R, LV, LVAG, D, CV & CV2)

NAMUR Sensor with Attached Cable

Gasketed
Acrylic Cover

) - 122mm (0.48)
307 mm ‘
(121) o3mm
J\ P~ (60.11") Clearance (2)

32mm
(0.13)
\ }

2m (6.5') Cable

241 mm
(0.95"

©6.3 mmx2.5mm

(00.25'x0.10) K

™S 27.4mm (1.08)

/7

NAMUR Sensor with Quick-Disconnect

M12 x 1 Thread
Quick-Disconnect

NAMUR Divergent Diffuse Sensing Mode (model numbers with suffix W)

NAMUR Sensor with Attached Cable

Gasketed
Acrylic Cover

e 12.2 mm (0.48")
30.7 mm ‘
(1217 o3 mm
\ Z (0 0.11") Clearance (2)

241 mm Bezel
(0.95") /
2m (6.5') Cable 70) 18.0 mm
/ orm
‘ i
Mounting Peg A
06.3mmx2.5mm (0.75")

(0.0.25'x0.10) L\

13.2 mm (0.52")

NAMUR Sensor with Quick-Disconnect

NAMUR Glass Fiber Optic Sensing (model numbers with suffix F)

NAMUR Sensor with Attached Cable

Gasketed

Acrylic Cover
3.2mm 12.2 0.48"
RS a4
307 mm ‘
(.21) g3mm
J\ P (0.0.11") Clearance (2)

06.3mmx2.5mm (0.75")

(00.25'x 0.10) R
69.9 mm\

Fiber Optic Fitting

31.2 mm (1.23)

°
k. 5-A N N EX

NAMUR Sensor with Quick-Disconnect

M12 x 1 Thread —
Quick-Disconnect

B—



— MINI-BEAM Accessories

MINI-BEAM Accessories

Accessory Mating Cables for Quick-Disconnect (QD) MINI-BEAM Models

The following is a selection of cables available for the MINI-BEAM QD models
Style Model Length For use with Dimensions Pin-out
4-pin MQDC-406 2m (6.5
Euro-style | MQDC-415 5m (15') o
straight mMaDcC-430 9m (30" _ White Wire
Brown Wire
Blue Wire
SM312 Series Black Wire
dc model MINI-BEAMs
4-pin MQDC-406RA [ 2 m (6.5') -
Euro-style | MQDC-415RA 5m (15" (15)
right-angle | MQDC-430RA| 9 m (30') J
pn MOAC-306 | 2m (6.5)
St;‘fgo MOAC-315 | 5m(15)
straight MQAC-330 9m (30" (_\‘ _—
SM2A312 Series 8 ma _ t‘, et Black
3opi ac model MINI-BEAMs ‘ Rea/iine W e
M.‘;'”O_ MQAC-306RA | 2 m (6.5
S“'/lg MQAC-315RA | 5 m (15')
right-angle MQAC-330RA | 9 m (30 !
LEl[JTi)nstyle MaDs-406 2m (6:5) ”(ﬁssﬂm
- N ' *
straight MaDo-415 Sm (15 ) 44 mm max. M12x1
(1.7
Brown Wire
NAMUR Series ﬁ” e
MINI-BEAMs —
o | MQD9-406RA | 2m (6.5) ] s
UT0-SYE | moDg-415RA | 5 m (15 '
right-angle j
Mi2x1 ‘7
)

B

o
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MINI-BEAM Modifications Available

Model Suffix

Modification

Description

Example of Model

Quick-Disconnect

terminated with the
appropriate QD connector.

Number
. All MINI-BEAM sensors may be ordered with an integral 9 m (30')
/3o 9 m (30°) cable unterminated cable in place of the standard 2 m (6.5') cable SM312LV W/30
Modified for High Standard dc MINI-BEAM sensors with 1 millisecond output
MHS Speed 9 response may be modified for 0.3 millisecond (300 ps) response. SM312LVMHS
p NOTE: Faster response comes at the expense of lower excess gain.
All MINI-BEAMs may be built
Pigtail with a 150 mm (6") long
aQppP g integral cable which is SM312LvQDP

MINI-BEAM Extension Cables (Without Connectors)

The following cables are available for extending the length of existing sensor cable. These are 30 m (100') lengths of MINI-BEAM cable.
This cable may be spliced to existing cable. Connectors, if used, must be customer-supplied.

Model Type Used with:
EC312A-100 2-conductor MINI-BEAM emitters, SM2A312 ac models
EC312-100 4-conductor All MINI-BEAM SM312 dc models, except emitters
ECAD9-100 2-conductor MINI-BEAM NAMUR models

°
k. 5-A N N EX
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— MINI-BEAM Accessories

Retroreflective Targets
Reflectivit Maximum .
Model Factor Y Temperature Size
BRT-3* 1.0 65°C (150°F) | 84 mm diameter
BRT-2A 1.0 65°C (150°F) | 56 mm diameter
BRT-50 1.0 65°C (150°F) | 51 mm diameter
BRT-1.5 1.0 65°C (150°F) | 46 mm diameter
BRT-1 1.0 65°C (150°F) | 25 mm diameter
BRT-.6 1.0 65°C (150°F) | 20 mm diameter
BRT-50D* 1.0 65°C (150°F) | 51 mm diameter
BRT-42D 1.0 50°C (120°F) | 42 mm diameter
BRT-50R* 1.0 50°C (120°F) | 51 mm diameter
BRT-25R 1.0 50°C (120°F) | 25 mm diameter
BRT-42A 1.0 50°C (120°F) | 42 mm diameter
BRT-100X55A 1.5 50°C (120°F) | 132 mm x 55 mm
BRT-92X92C* 3.0 50°C (120°F) | 100 mm x 100 mm
BRT-77X77C* 2.0 50°C (120°F) | 85 mm x 85 mm
BRT-100X50 1.5 50°C (120°F) | 101 mm x 51 mm | -,
BRT-2X2 1.0 50°C (120°F) | 51 mm x 61 mm 1
BRT-36X40BM 1.2** 50°C (120°F) | 51 mm x 61 mm e
BRT-60X40C* 1.4 50°C (120°F) | 41 mm x 60 mm
BRT-48X32 1.0 50°C (120°F) | 33 mm x 48 mm
BRT-48X32A 1.0 50°C (120°F) | 33 mm x 65 mm
BRT-48X32B 1.0 50°C (120°F) | 33 mm x 57 mm NOTE: The range of all retroreflective sensors is specified
BRT-40X23 1.4 50°C (120°F) | 24 mm x 40 mm using target model BRT-3. Sensing range and signal
BRT-40X23B 1.4 50°C (120°F) | 24 mm x 48 mm strength at any given sensor-to-target distance will
BRT-35X20A 1.4 50°C (120°F) | 24 mm x 55 mm )‘/ary dug t.O target r,?flegtivity and target area. A
SVLAGREA | 0| S0T(a0n [Emm@an | e R R e e e o
BRT-53X19A 1.4 50°C (120°F) | 19 mm x 72 mm . lotted for tar et’model BRT-3.
BRT-100X18A 14 50°C (120°F) | 19 mm x 120 mm cxoess gelri urve p o ge: Moc
Consider, also, target area when predicting
BRT-L .08 65°C (150°F) | 165 mm x 19 mm performance.
BRT-41AHT 1.0 200°C (390°F) | 41 mm diameter
BRT-4HT*** 15 480°C (900°F) | 100 mm x 100 mm
Retroreflective Tape
Reflectivi Maximum ; ;
Model eFa?(::ttor v Ten?peraliure Size Unit
BRT-THG-3X3-10 0.7 60°C (140°F) | 75x 75 mm (3"x 3") Package of 10
BRT-THG-4X4-5 0.7 60°C (140°F) | 100 x 100 mm (4" x 4") Package of 5
BRT-THG-8.5X11-2 0.7 60°C (140°F) | 216 x 280 mm (8.5"x 11") | Package of 2
BRT-THG-18X36 0.7 60°C (140°F) | 457 x 914 mm (18"x 36") | Single Sheet
BRT-THG-1-100 0.7 60°C (140°F) | 25 mm (1") wide 2.5 m (100" length
BRT-THG-2-100 0.7 60°C (140°F) | 50 mm (2") wide 2.5 m (100" length . —
BRT-THG-3-100 0.7 60°C (140°F) | 75 mm (3") wide 2.5 m (100" length e b —
BRT-T-100*** 0.2 65°C (150°F) | 25 mm (1") wide 2.5 m (100" length
BRT-THT-100*** 0.07 175°C (350°F) | 25 mm (1") wide 2.5 m (100" length . b | '.:..‘
* Optional brackets are available; see Banner Photoelectric Product Catalog
**  Target has micro-prism geometry
*** Targets are not recommended for polarized retroreflective sensors
— = —
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Apertures

Opposed-mode MINI-BEAM sensors may be fitted with apertures which narrow or shape the effective beam of the sensor to more closely match the size
or profile of the object to be sensed, for example, the use of “line” (or “slit”) apertures for sensing wire or thread. Each model contains 20 apertures.

Model Description
AP31-020 0.5 mm (0.02") diameter, circular
AP31-040 1.0 mm (0.04") diameter, circular
AP31-100 2.5 mm (0.10") diameter, circular l ' '
AP31-020H 0.5 x 6.4 mm (0.02" x 0.25"), horizontal slotted
AP31-040H 1.0 x 6.4 mm (0.04" x 0.25"), horizontal slotted
AP31-100H 2.5x6.4 mm (0.10" x 0.25"), horizontal slotted = = = :
AP31-200H 5.1 x 6.4 mm (0.20" x 0.25"), horizontal slotted
AP31-020V 0.5 x 12.7 mm (0.02" x 0.50"), vertical slotted
AP31-040V 1.0 x 12.7 mm (0.04" x 0.50"), vertical slotted
AP31-100V 2.5x12.7 mm (0.10" x 0.50"), vertical slotted
AP31-200V 5.1 x 12.7 mm (0.20" x 0.50"), vertical slotted
AP31-DVHX2 Kit containing two of each aperture
Range of MINI-BEAM Opposed-Mode Sensor Pairs when Used with Apertures
. RANGE
Definitions RANGE Group | Sensor Pairs with
Standard Group | and Il Sensor Pairs UC-300EL Upper Covers Substituted
Emitter & Receiver Receiver Only
GROUP | Emittes/ Recel Both Apertured Apertured
Pairs (see IF?/I\NgE Cgf;r'r:l:; Aperture(s) | Group | Group Il Group | Group Il | Emitter & Receiver | Receiver Only
at right): Used Sensors | Sensors | Sensors | Sensors Both Apertured Apertured
SM31E/SM31R AP31-020 89 mm 102 mm 457 mm 15m 127 mm 914 mm
SMA31E/SM2A31R (3.5" (4.0" (18" (60") (5.0" (36"
. . i 330 mm 457 mm 940 mm 32m 483 mm 20m
GROUP Il Emitter/ Receiver AP31-040 (13 u) (1 8") (3711) (105|t) (19") (80")
Pairs (see RANGE columns 5 30 25 Y X 53
at right): AP31-100 o o o pid oo ol
SM31EL/SM31RL (60" (107 (100" (27" (84" (19
SMA31EL/SM2A31RL AP31-020H 406 mm 1.8m 965 mm 91m 864 mm 34m
(16" (70" (38" (309 (34" (11"
Example:
The MINI-BEAM SM31E/ | AP31-D40H 91(26’11)”" ‘1'103.”)" 1(;32.'.;‘ 1(24‘:’.;“ 1(%[;‘ 52'127.”)“
SM31R sensor pair is in
Group 1. With an AP31-040 AP31-100H 23m 10.4 m 29m 20.7m 5.2m 8.5m
circular aperture on the (90" (34 (114" (68" (17" (28"
receiver only, range is 940 2.8m 21.3m 3.0m 24.4'm 82m 1.0m
mm (37"). With AP31-040 AP31-200H 110" 70° 120" 80’ o7 36"
apertures on both emitter (1107 (70) (1207 (80°) 27 (36')
and receiver, range is 457 mm 1.7m 1.0m 8.2m 1.0m 3.4m
330 mm (13"). Group | AP31-020V (18" (65") (40" (27) (40" (11"
range with AP31-040
apertures and UC-300EL AP31-040V 1.0m 5.5m 18m 15.8 m 21m 5.5m
upper covers on both units (40) (18) (70) (52') (84') (18)
Is 483 mm (19°); range with 23m 10.7m 2.9m 229m 6.1m 8.5m
only receiver apertures is AP31-100V (90") (35') (114" (75) (20') (28')
2.0 m (80").
28m 229 m 3.0m 259 m 8.5 mm 11.0m
AP31-200V | q401) (75) (120") (85) (28') (36)

°
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MINI-BEAM Mounting Brackets

Model Description Dimensions
R24.I1 mm
Py / © 9\5.) 10° (Tvp) 7\ |7
n- .| +
) N mm
#Ct 3(11.325“) S (02; Z:)d.aso‘)
L ] i
Stainless steel 2-axis, side ) 0305 m i /421 mm
SMB312S mounting bracket ?031%';"“ (0120) 012)(2)
1
90° 20.1 mm
£ ‘ Y/ ) (0.797)
2.5mm J ‘ ‘ *
(0107 455mm |
(1.79)
0o " o
_ \
(2) 31 Jmm
— e i #Q}\,
Stainless steel 18 mm barrel b Noemen [
A ! (0.181in) .
SMB312PD mounting bracket 018) me
N T (0.725)
90° 4?165?;"
i |
2.5mm J ‘
(0107 455mm _|
(1.79)
e/ |a43mmSlot(2)
(017) f
‘ 241
(0.36") ¢
t
S | | 2 b 2(3 ;r:]n; »‘ ‘47 31 mm ~— 8.6 mm (2)
tainless steel 2-axis, bottom Siot (2) (034
: ) (012)
Sme3128 mounting bracket 173 mm 2 269 mm
(0.68) (027)
m \f‘] ’ # 23.4mm
11.4mm (0.92)
(0.45%)
35.0mm (2,
(1.38") f
. S08mm
(2.00")
¢
6mm 4
02" 7 > 15
LD
6mm (0.2) / Wuasmmuu
5mm 0(2 ?0"'3"; T " 06.5 mm (0.26) (6x)
mm
- T 0e)
e “L” bracket
SMBA6L _ AR
* 14 ga 316 stainless steel = o 65 mm
0 0 @6)
N4
4
54mm_ | 2mm ‘ 27 mm, |
(2.17 (1) (1.17
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MINI-BEAM Mounting Brackets
Model Description Dimensions
34 mm
(13)
10 mm | 17 mm
097 7 35mm
6mm f 7‘7((0.14“)
) 3 P mm | LS
mﬂf*@ & Péw
?ﬂgﬂ;j . . X036 mm (1.4)
won 5mm(0.2“)/ S 1= 065 mm (0.26) (6x)
¢ “S” bracket @ 0 Liemm
SMB46S ) 06)
¢ 14 ga 316 stainless steel ﬂ K —
= o
0 0 b
S 4
4
mej mm
am | ) Ll L
34 mm
(1.3
17 mm _| E
(0.7
13 mi jD Cz
(05" + = 3.5 mm
e~ J’Téﬁf(w)
(«ﬂ’**& & 05)
 “U” bracket omny A |
SMB46U . 5mm(?bz.2)“)/%0"'3'-" ™|, \Zggm%iéusx) 16mm
* 14 ga 316 stainless steel w L L T o
Py
0 0 o
)
T
mm 37'“'“*‘
‘%S&T“TH wm L0 70mm ‘
(2.8")
—=| 40.0mm |a—
] (1607 13mm — ‘k
e 18 mm split clamp black 05)
VALOX® bracket |
SMB18C , , 24mm g%
e Stainless steel mounting a T” | 21 imm
hardware included W} - ) .T
.0 mm
(0.55%) % % T—Zﬁmm Nut Plate /
? 4" 30.0mm ‘« (0409 M5x0.8
(1.18") X 60 mm
Screw (2)
~ 10.9 mm —»| ‘«
(0.43")
¢ 18 mm swivel, black VALOX® |
SMB188 bra(:ket 25.4mm Spacer-
* Stainless steel mounting oo o) |+
hardware included ‘Lme NutPlate ‘Lfo»ézg)m
(0.10°) M5 x 0.8
X 60 mm
Screw (2)




