FG Series Photoelectric Sensors

Rectangular plastic - AC/DC

« Universal supply voltage: 12-240 VDC or 24-240 VAC

« Diffuse w/background suppression,polarized reflective, and through-beam models
* Plastic housing

« SPDT electrically isolated output

* Adjustable sensitivity

* IP67 rated

FG Series Photoelectric Sensors Selection Chart

Part Number Price | Sensing Range Output Connection Dimensions Chaézﬁzrslstw
Diffuse with background suppression
FGRW-DT-0A \ > ‘upto 550mm (21.65in)‘ SPDT Relay \ 2m (6.5) axial cable \ Figure 1 \ Chart 1
Polarized reflective*
FGRN-DT-0A \ <> \ upto 9m (29.52f) \ SPDT Relay \ 2m (6.5) axial cable \ Figure 2 \ Chart 2
Through-beam**
FGRHD-DT-0A \ P, \ up to 20m (65.62f) \ SPDT Relay \ 2m (6.5) axial cable \ Figure 3 \ Chart 3
*Note: Polarized reflective sensors include one round reflector (84mm dia.) and
one rectangular reflector (12mm x 54mm). Purchase additional reflectors separately.
**Through-beam model consists of an emitter and receiver pair.
Wiring diagrams
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1) Emitter center of optical axis
2) Receiver center of optical axis
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FG Series Photoelectric Sensors

Specifications

Diffuse Models

Reflective Models Through-Beam Models

Type Diffuse reflection Polarized reflection® Through-beam"
Sensing Distance 550mm'’ 9m? 20m
Emission Red LED (visable)

Blind Zone 10-35mm 10mm -
Sensitivity Adjustable

Response Time =15ms

Operating Voltage 12-240VDC or 24-240VAC

No-load Supply Current <VA

Load Current 3A @ 240VAC/30VDC

Output Type SPDT relay electrically isolated

Switching Frequency 33Hz

(tv) Time Delay before Availability 150 ms

Input Voltage Transients Protection

Yes, as long as the transient peak does not reach 30VDC

Input Power Polarity Reversal Protection

Yes

Output Power Short-Circuit Protection

Yes,

switch autoresets after load is removed

Temperature Range

-25/+65°C (-13°to 131°F)

Temperature Drift

15% Sr

Interference to External Light

3000 lux (incandescent lamp), 10000 lux (sunlight)

Protection Degree (DIN 40050) IP67
Housing Material ABS
Lens Material PC
Weight 160g (5.6402) Emitter/Receiver pair 290g(10.230z)
TWith 100x100mm white matte paper
2 With standard reflector
3Each sensor includes one reflector. Purchase additional reflectors separately.
4Each through-beam part number consists of an emitter and receiver pair.
Characteristic curves Chart 2 Chart 3
Chart 1 Excess Gain - Excess Gain
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Warning: These products are not ‘ <—>u — L% 8 TL
safety sensors and are not suitable for 51.6 ] Li "

use in personal safety applications.
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Sensors Accessories: Cables

Cables with
quick-disconnect plugs

* Industry standard axial and right-angle
M8/M12 screw-lock connectors with open

"n.
-
-

T— .y

—
——

* PVC (polyvinyl chloride) jacket for typical
industrial applications

A

CD08-0A-020-A1 and -C1 shown

leads. The cables listed can be used with
patch cables

*2m, 5m, 7m and 10m cable lengths

*PUR (polyurethane? jacket for oily and
direct sunlight applications

« |P67 rated

M8 Quick-Disconnect Cables (Pico, Nano)

Part Number Price| Length | Poles | Connector | LED | Jacket | Dimensions L Y
M8 Quick-Disconnects CDO08-0A-050-A1 and -C1 shown
CD08-0A-020-A1 <> | 2m (6.5ft) 3 Axial No PVC Figure 1
CD08-0A-020-C1 <> | 2m (6.5t 3 Right-angle No PVC Figure 2
CD08-0A-050-A1 <> |5m(164it)| 3 Axial No PVC Figure 4 \\
CD08-0C-050-A1 <> |5m(164it)[ 3 Axial No PUR Figure 3 &, .
CD08-0A-050-C1 <> | 5m (16.4ft) 3 Right-angle No PVC Figure 5 Q \,1
CD08-0C-050-C1 <> [5m(164it)| 3 Right-angle No PUR Figure 5 ‘
CD08-0A-070-A1 <> | Tm(23ft) 3 Axial No PVC Figure 1 CD12L-0B-020-A0 and -CO shown
CD08-0A-070-C1 <> | 7m (23tt) 3 Right-angle No PVC Figure 2

M12 Quick-Disconnect Cables (Euro, Micro DC-Single Key)

Part Number | Price| Length | Poles | Connector | LED | Jacket | Dimensions §

M12 Quick-Disconnects -

CD12L-0B-020-A0 <> | om(651) | 4 Axial No PVC Figure 6 L

CD12L-0B-020-C0 <— | 2m(65t) | 4 Rightangle | No PVC Fiqure 7 CD12M-0B-050-C1 and -A1 shown
CD12M-0B-050-A1* | <> | 5m (16.4f) 3 Axial No PVC Figure 8

CD12M-0D-050-A1* | <—> | 5m (16.4ft) 3 Axial No PUR Figure 9

CD12M-0B-050-C1* | <> | 5m (16.41) 3 Right-angle No PVC Figure 10

CD12M-0D-050-C1* | <> | 5m (16.4f) 3 Right-angle No PUR Figure 11

cD12M-0B-070-A1 <> | 7m (23ft) 4 Axial No PVC Figure 6

CD12M-0B-070-C1 <> | 7m (23ft) 4 Right-angle No PVC Figure 7

* Note: Do not use with: DM, FA, QX, SS, SSF, SU, TU, VM,
require 4-pole cables.

VK, MV, MS or MSF series sensors. These sensors

Cables with LED and
quick-disconnect plugs
* Industry standard M12 right angle female
plug with open leads

* These cables can be used with patch
cables

*2m, 5mand 10m cable lengths

white wire
Pin 2
*PUR (polyurethane? jacket for oily and
direct sunlight applications
« P67 /1P68 / IP69K, Il rated

¢ LED indication for 10 -36 VDC PNP

sensors only black wire

Pin 4

M12 Quick-Disconnect Cables with LED Indicator

(Eure, Micro DC-Single Key)

Part Number | Price| Length | Poles| Connector| LED| Jacket| Dimensions| LED Models’ Wiring
M12 Quick-Disconnects D (+)BROWN
EVC178* <> | 2m(65f) | 4 Right-angle | Yes | PUR Figure 12 2 (out)WHITE
EVC179* <> | 5m (16.4ft) | 4 Right-angle | Yes | PUR Figure 12 (out)BLACK
EVC180* <> [10m(328ft)| 4 | Right-angle | Yes | PUR Figure 12
*Note: LED for 10 to 36 VDC PNP only. 3 (=)BLUE

Do not use when white wire (Pin 2) is used for selection of a sensor function. PNP—NORMALLY OPEN
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Sensors Accessories: Cables

Cable Specifications

Specification M8 mM12 M12 with LED
Length 2m (6.5ft) / 7m (23ft) 5m (16.4ft) 2m (6.5f) / 7m (23ft) 5m (16.41ft) 2m (6.5 ft) / 5m (16.4ft) / 10m (32.8ft)
Nominal Voltage 50VAC/75VDC 60VAC/DC 300VAC 250VAC/DC 10t0 36VDC
Max Current 47 4A 4A
Brown \1N[|)r\é E]IE[l)Jt 1.7mA
LED Current Loading N/A N/A N/A N/A Vinie /et lack [ED-0.9mA
,BmwaneLEH:ZSmA
White and/or Black LED: 4.7mA
Protection Degree IP67 IPG5 / 1P68 / IP6OK P67 PUREY%Q';?E,GQK IP67 /1P68 / IP6OK
Material Nut brass; nickel plated brass; nickel plated brass; nickel plated
Jacket Material Pie PUR 005 00 PO | RGO 0D PR
Housing Material PUR PUR PUR
Contacts Material Copper-Tin Alloy (CuSn) -gold plated Copper-Tin Alloy (CuSn) -gold plated Gold plated brass
Tightening Torque 0.5 Nm =04Nm 05Nm =04Nm 0610 1.5Nm
Conductors Cross Section (AWG) | 025mm? (24 AWG) |  0.25mm2 (24 AWG) | 0.25mm2 (24 AWG) |  0.34mm2 (22 AWG) 4%0.34mm? (4 x 22 AWG)
0 Outer Cable 5mm EE% i $$ 5mm Ex% ig mm 5mm
o . coare | PG
Temperature Range ZebEe | FhEG ZebEe | el -25° 10.490°C (-13° 10 194°F)
(-58° to 194°F)
Environmental N/A Halogen free, Silicone free N/A Halogen free, Silicone free Halogen free, Silicone free
Function Display Power LED N/A N/A N/A N/A Green
Switching Status LED N/A N/A N/A N/A 2x Yellow
2 g‘ Bending Radius min. 10 x cable diameter
SS§ |Bending Cycles N/A N/A N/A N/A 55 million
:§ g,s: Travel Speed N/A N/A N/A N/A Max. 3.3 m/s for a horizontal travel length of
g E —5 5 meters and max. acceleration of 5 m/s?
~& |Torsional Strain N/A N/A N/A N/A +180°/m
Agency Approvals RoHS UL File E191684, RoHS
UL Reference
Part  |Mini-Series Female Cord Connectors
Number |Series M12, UL Catalog Number
EVC178 ADOAH043MSS0002H04
EVC179 ADOAH043MSS0005H04
EVC180 ADOAH043MSS0010H04
Note: Shown in UL file under Mini-series Female
Cord Connectors using catalog number
Volume 13
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Sensors Accessories:

Dimensions (in/mm)

Figure 1
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Sensors Accessories: Cables

P.atCh cables with qu ick- * One male and one female connector
d Isconnect p|U93 on eaCh * Axial and right-angle connector models

end + Imand 3m cable lengths

* PVC (polyvinyl chloride)jacket for typical

Available patch cables include: industrial applications

* Industry standard M8 and M12 screw-lock

connectors * |P67 rated

- M8 Patch Cables with Quick-Disconnect on Each End (Pico, Nano)
.y

(\ _ Part Number Price | Length | Poles Connectors Jacket | Dimensions
\’t\——’/ M8 Quick-Disconnect Patch Cables
- -0A-010- <> | 1m (3281) 3 ial. PVC
\’ V/"'_-—""\ CDP08-0A-010-AA 2 Axial. One male and

one female connector
'\ |cDP0s-0A-010-8B | < |im@ast)| 3 [2Rigtangl Onemae | pyc Figure 3

Figure 1

and one female connector

—— 1 2 Axal. One male and i
/‘"‘-—_'—“K\\‘ % . |CDP08-0A-030-AA | <> | 3m (984 3 Jone fernale connector PVC Figure 2

N 7 CDP0S-0A-030-BB | < |3m(ssty | 3 |2Rditangle Onemale | pyg Figure 3

: \ Part Number Price | Length | Poles Connectors Jacket | Dimensions
kﬁ—-—ﬁ ~ % |M12 Quick-disconnect Patch Cables
- CDP12-0B-010-AA | < | 1m@28t)| 4  [2/al.Onemaleand PVC Figure 4
CDP12-0B-010-BB | <— | im@32sh)| 4  (2Rigcangle Onemale | pyg Figure 5
CDP12-0B-030-AA | <> |3m(@sdt)| 4  [2/al.Onemaleand PVC Figure 4
CDP12-0B-030-BB | < |3m(@s4t)| 4  |ZRdtangeOnemae | pyg Figure 5

Patch Cables with LED

Available patch cables with LED include: *PUR (ponqrethaneR_jac_ket for oily and
* Right-angle M12 Ijemzzlle p_Iulg Wllth LIED indi- direct sunlight applications
cation on one end and axial male plug on .
the other end IP67_/IP_68 /_IP69K, Il rated
«0.3m, 0.6m. 1m, 2m, 5m, and 10m cable . l(_)irE]lI) indication for 10 -36 VDC PNP sensors
white wire lengths y
Pin 2
M12 Patch Cables with LED Indicator (Euro, Micro DC-Single Key)
Part Number | Price| Length | Poles | Connectors | LED | Jacket | Dimensions
M12 Patch Cables
EVC322* <> |0amogeny| 4 |MOMAOEENER |y pyg Figure 6
EVC323* <> [0sm(romy| 4 | POMCAOlEmale |y | gy Figure 6
black wire EVC324* o> | 2ty | 4 |NOMEOERNER |y pyp Figure 6
Pin 4 ey
EVC325* <> | amesty | 4 | POl |y | pyp Figure 6
LED Models’ Wiring EVC326 <> | 5m (16.4ft) 4 Right;ir;gl;lﬁggwale, Yes PUR Figure 6
D (+)BROWN  =wie  sne | EYC327 <> |tmzgn| 4 | PNl |y | pyp Figure 6
2 (out)WHITE
P (out)BLACK @iw wseo | Note: LED for 10 to 36 VDG_ PNI? unly._ ) ) )
\ 1-BROWN 4-BLACK Do not use when white wire (Pin 2) is used for selection of a sensor function.

(—)BLUE
PNP—NORMALLY OPEN
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Sensors Accessories: Cables

Cahle Specifications
Specification M8 M2 M12 with LED
Length 1m (326t)/3n 024t) o 550 5m (1540 1om (0250)
Nominal Voltage 60 VAC/DG | 250 VAC/DC 10t0 36VDC
Max Current 47 4A
10V input
Brown wire LED: 1.7mA
LED Current Consumption N/A White ands ggs'?:k %ED: 0.9mA
Brown wire LI?[L)J: 7.3mA
White and/or Black LED: 4.7mA
Protection Degree IEC IP67 IEC IP67/IP68/IP6IK
Material Nut Brass: nickel plated Brass: nickel plated
Jacket Material PVC PUR
Housing Material PUR Connector: Orange PUR, Socket: Black PUR
Contacts Material Copper-tin(CuSn)=Brass Brass; gold plated
Conductors Cross Section (AWG) 0.34mm?2 0.34mm2 (22 AWG)
Tightening Torque 05Nm gl)l::gk:eglg.g)l:) ?lglr’r\] rE]take into account the maximum value of the counterpart)
0 Outer Cable 5mm 5mm
Temperature Range -25°t0 +70°C (-13° to 158°F) -25°10 +90°C (-13° to 194°F)
Function Display LED N/A Green
Switching Status LED N/A 2x Yellow
<2 g Bending Radius min. 10 x cable diameter
g S § Bending Cycles >5 million
LS ’
§23 ravel speed 0 a3 s e o g 45
=& Torsional Strain NA +180°/m
Agency Approvals RoHS UL File E191684, RoHS

www.automationdirect.com/photoelectric

UL Reference

Part Cable Assemblies Series M12,

Number UL Catalog Number
EVC322 VDOAH043MSS00.3H04STGHO40MSS
EVC323 VDOAH043MSS00.6H04STGHO40MSS
EVC324 VDOAH043MSS0001H04STGHO40MSS
EVC325 VDOAH043MSS0002H04STGHO40MSS
EVC326 VDOAH043MSS0005H04STGHO40MSS
EVC327 VDOAH043MSS0010H04STGHO40MSS

Note: Shown in UL file under Cable Assemblies
using catalog number
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Sensors Accessories: Cables

Dimensions (in/mm)

Figure 1
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Accessories: Reflectors and Shutters
Information
. H H AN
RL series reflectors for Dimensions syens
polarized reflective |
. APRRLLTRSD T Programmable
photoelectric sensors E Ry | Contler
(all models) N o
» Suitable for use with polarized light N — . s Field 110
photoelectric sensors 187 S thickness
» Shapes and sizes for most applications . fitas
* Miniature types for close mounting in Camore &
multiple sensor installations o s other HVI
» Single hole, dual hole and stud mount- o —T :
ing types available UK RN | 2.6 W s
5 ~E
« 10 reflectors per package R OB OR OO+ I 83
BN E YA FZ AKX KX XXX XX XX XX XXX XXXXX XXX X - Soft
B R T
Installation notes oo
« Keep the reflector surface clean to r earbox
ensure peak detection performance. B RL10SG —
This is especially true when the maxi- 6.5mm thickness B
mum sensing rang?]e is being used. Clean 6 207
using adamp clot Aemy S~ Notor
» When selecting a reflector, it is impor- SEREERETS i
tant to consider the ambient conditions -
it will be exposed to. Dusty or high el
humidity conditions may reduce the = KRS
sensing range as much as 90%. W R AR tho
+ Reflectors should be positioned at a 90° \saseaisccresacesy Sensors
angle to the optical axis with a tolerance R
of £15°. LRI Limit
|| Switches
e e TSt Encoders
S
83 mm 1 C t
s hiioss B omm oo
o 3 Pressure
Specifications Sensors
Model RL102 RL103 RL104 RL105 RL106G RL109 RL110° i
Price (10 per pack) <> <> <> <> <> <> <> e
% Sensing Range Using SSP' 50% 40% 50% 50% 50% 50% 100% Eu?]rtlbuttons/
ights
% Sensing Range Using QXP' - 35% 60% 50% 45% 30% 100%
Dimensions g26mm @36mm @47mm 90x40mm 182x42mm 283mm g84mm i
Degree of Protection IEC IP67 Ry
T B f Imers
Mounting %‘éfﬁ%@%;b’ﬁgged adhesive o other mounting | o g4 3mmholes | two @6mm holes one M5 stud one @5mm hole |
0mm.
Materials Reflective face: PMMA Polymethylmethacrylate (acrylic); base material: ABS (Acrylonitrile-butadiene-styren)
1 Refer to individual catalog pages for detailed explanations of these photoelectric sensors. g‘l’grc”k'gag
2 Not recommended for applications involving moist air environments or water immersion. Wiring
3 All reflective sensors are shipped with an RL110 reflector.
Power
STOS1 th roug h STOS8 Sensing Distance (when used with SSE / SSR Model Photoelectric switches) [
TN S /4 O —— Protecti
shutters for M18 (18 mm) Model ST0S1 | ST0S2 | ST0S3 | ST0S4 | ST0S6 | STOSS o
th roug h-beam sensors Pieces Per Pack 1 1 1 1 1 1 Enclosures
( S S E / S S R) Price <> <> |Discontinued| <> <> <> Tools
¢ Reducesthe 0 x shutter (mm) 1 2 3 4 6 8 1l
emitted beam, [ pjstance (m) N/A N/A 1 15 35 65
allowing the ; N/A N/A 15 2 3 4 :
detection of object (mm) ' it
small targets Product
« Shutter consists of a threaded ring-nut, a protective lens, an O-ring and an aperture, which can screw onto Index
the optical head of either the emitter or receiver. The table above shows the sensing distance and
minimal detectable object. Part#
Index
Volume 13
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http://www.automationdirect.com/pn/RL105
http://www.automationdirect.com/pn/RL109
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Accessories: Reflectors, Adapters &
Mounting Brackets

RL series reflectors for

polarized reflective Laser |Model RL201 RL203 RL204
. : : 1
p h oto e I ect ric sensors Sensing Range Using FALN 30m m m
(F ALN series Dimensions 60mm x 82mm 19mm x 60mm 20mm x 32mm
« Suitable for use with polarized light Mounting two @4mm holes | two @5mm holes | two @3mm holes
Laser photoelectric sensors Degree of Protection’ IEC IP67
: SI_Ze_S for most applications L Materials Acrylic/polycarbonate
* Miniature types for close mounting in
multiple sensor installations 1 Refer to individual catalog pages for detailed explanations of these photoelectric sensors.
o5 refl K 2 Not recommended for applications involving moist air environments or water immersion.
reflectors per package Note: All reflective sensors are shipped with an RL110 reflector. Purchase additional reflectors separately.

RL201 RL204
I |_ﬁ S 3 20
- @7 1T

O 1
<===> L em> <=-==>
(5 per pack) (5 per pack) (5 per pack)

ST02 plastic swivel
bracket M18 (18 mm)

Plastic mounting bracket for use
with M18 photoelectric switches.

STO03 right-angle M18 (18 mm)
beam adapter

For use with M18 retroreflective and
through-beam photoelectric switches (not for use
with diffuse reflection sensors). Allows 90° light Has a ball-joint and set screws to
detection using an internal mirror set at 45° to the adjust sensor orientation. Allows

optical axis. Sensitivity loss is about 20-30%. orientation in all directions for
retroreflective and through-beam

<===> sensors. (Will not work with C18 series). <>

¢ 837
63"/ ¢21mmj
16 mm
JE JE
)
-
~E |
w E
Sn |
o~
| ' |
TR AT RTRNEN TR TR
18x1
B .947/
£ 24 mm '57.;”{nm"l ~dimm—

Volume 13
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L
Accessories: Mounting Brackets
ST12A axial bracket ST12C right-angle bracket e

For mounting M12 (12 mm) sensors. Has Angular mounting bracket for use with M12 Progammabie
two mounting holes (use 3 mm screws) and (12 mm) sensors. Has two mounting holes Controllers
allows the rotation of an optical axis for (use 3 mm screws) and allows the rotation of

right-beam  angle adapter  sensors. an optical axis for axial sensors. ? Field 0

Software
Brackets Brackets Cmore &
: — : = her HMI
Part Number| Price Description Part Number| Price Description i
ST12A <> |Metal axial bracket for 12 mm sensors, 1/pk ST120 <> |Metal right angle bracket for 12 mm sensors, 1/pk Drives
ST12A7W <> |316L stainless steel axial bracket for 12 mm sensors, 1/pk ST12C7W <> |316L stainless steel right angle bracket for 12 mm sensors, 1/pk
Soft
S?arters
487/
12.2 mm T Motors &
/ ~E Gearbox
ER -
\<J T - 3 o Steppers/
l oS- Servos
£
~E =
oE :LE + Motor
< 2@ - & N3 % + Controls
s Proximil
n 2 Lﬁ/ﬁ T QE - 20 - Sorsors
0o S ~E oF 4
) RA J\\fz ES N ]Eﬂ/ﬁ/ g Phato
\_ \ \ ) — o, o E = Sensors
' = 06"/ Y A J\\EZ
797/ g8 M ismm N AN S
<~ 'S t witches
) - 5 é 297/ N slot forfM3
1.18" « 79" screw fixing
R S| ki e
310]:}141 > Current
Sensors
: g :
ST18A axial bracket 4 ST18C right-angle bracket _—
. | Sensors

Mounting bracket for M18 (18mm) sensors.
Has two mounting holes (use 4 mm screws)
and allows the rotation of an optical axis for
right-beam angle adapter sensors.

Angular mounting bracket for M18 (18 mm)
sensors. Has two mounting holes (use 4 mm Temperature

. . Sensors
screws) and allows the rotation of an optical

axis for axial sensors. b Pushbuttons/
Lights

Process
Brackets Brackets Lo
Part Number | Price Description Part Number | Price Description Timers
ST18A <—> | Metal axial bracket for 18 mm sensors, 1/pk ST18C <—>  |Metal right angle bracket for 18 mm sensors, 1/pk e
ST18A7W <> |316L stainless steel axial bracket for 18 mm sensors, 1/pk ST18C7W <> |316L stainless steel right angle bracket for 18 mm sensors, 1/pk
Terminal
Blocks &

72"/

Wirin
727 18.2 mm 9
18.2 mm
/- . Power

Circuit

20 mm

90° Protection

L ;
E E Eg % Enclosures
<~ > - N * Tools
- >
\? tE-+ 1/ :T SE 3(@ Pneumatics
) 3 -

1.46"
37 mm

Appendix

——/ D
13 ]
i

Sy SN

)
. = E
U 2
N T \ % M l N AN Product
nE oyl le 067 1 Index
1.18" qur 1.5mm > E N slot for M4 screw fixing
< 30mm 7 = 2E 187 I
slot for M4 screw fixing - 30 mm Index
1.65"/ ”
R -~
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