PBA series
Piezo switches

Specifications

UG1410A

U Bushing diameter 16 mm, 19 mm or 22 mm

U Sealed to IP68 and IP69K (switches mounted on panel)
U Easy to clean metal surface

Q Very long life expectancy

O Ring or dot illumination

ENVIRONMENTAL SPECIFICATIONS MATERIALS
* Sealing : IP68 per IEC 529, IP69K per DIN 40050-9 * Case : aluminium, anodized
(switches mounted on panel) or stainless steel 316L
* Vibration resistance : 10-500 Hz / 10 g per IEC 60068-2-6 * Multi-wire leads section 0,22 mm?
* Operating temperature : -40°C to +75°C length 300 mm, twisted by pair
® EMC compatibility according to EN 61058-1 for the whole ron?e * Cable, length 300 mm, section
® EMC compatibility according to EN 61000-4 & EN61000-6-2 for model depending on switch model
1A (code 002) * PC terminals : bronze, tin plated
ELECTRICAL AND GENERAL SPECIFICATIONS Note : to maintain the ESD performance,

always add a ground washer when the
panel is made of non-conductive material
(PVC, polycarbonate).

For part numbers, see «Mounting
accessories» on the following pages.

* Max. current/voltage rating :
- Function A : stanc?ard 200mA 24VAC/DC - option 1A 24VAC/DC
- Function B : standard 100mA 24VAC/DC
® Switch resistance ON : 10Q max.
* Switch resistance OFF : 5SMQ min.
* Operating force : 2 to 6N
. Lifz expectancy : 50 million cycles
® LED consumption : llluminated dot 10mA - lllum. ring 20mA (functions A-B-C)
® Power consumption for function 1 : non-illum.10mA - illuminated 30mA

SEALING 1P68 SEALING IP69K

©) One-piece bushing

LI

l
LT

@ Epoxy sealed terminals

® O-ring

Confinuous immersion in water High pressure, high temperature wash down
IP68 test conditions IP69K test conditions

Continuous immersion in water . Pressure : 80 - 120 bars

(1m, 24 hours) . Distance : 15 cm

. Temperature : 80°C + 5°C
.Flow:14-161/mn
. Duration : 30 seconds per position

The company reserves the right to change specifications without notice. I
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PBA series

Piezo switches

Electrical functions

FINGER PRESSURE A ~— <205 — t>20s
applied to switch 1
1 = pressure >t
0 = no pressure 0 i
OUTPUT
- Momentary NO (pulse) 1
No external power supply required
0 >t
1 P—
- Momentary NC (pulse)
No external power supply required
0 >t
] A ~— Upto20s —
- Momentary NO
prolongated pulse
No external power supply required 0 >t
A
1
- Latching (ON - OFF)
Requires external power supply .
0 >

Wiring diagrams
Non-illuminated 1LED * 2 LEDs 3 LEDs
r— RED r— RED
= RED
e N =
Momentary NO L rep = RED = RED
— RED r‘:_{{l # # # # #
I I T T T T T L Ll T
c D A B A B A BA BA B
L creen L~ GREEN L~ GREEN
— GREEN M I%{ I}* - {
Momentary NC : A L I GREEN I GREEN
’ — GREEN r‘='"‘1// GREEN # # # # #
I I LI — 1 I =1 1 1
c b A B A B A B A BA B
. [ WHITE
Momentary NO VT I>_\_ \—— WHITE
prolongated pulse - # T WHTE VAR
I= > | I—D—H—!—H—D—I
c D A B A
WHITE—— [+ RED
. WHITE—+ [ RED i—éf[;lc \-
Latching (ON - OFF) | 924 \_ WHTE—- 4 = RED
WHITE— — RED ot

Legend : C = yellow, D = blue, B = black, A = same colour as LED * LED colour is indicated by the bottom of the product.
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PBA series
Piezo switches @ 16 (.630)

Overview

EEH B B BE B
B

Bushing / operator Terminals Ratings LED colours
All models with @ 16 bushing Flying leads 000 Standard Blank Non-illum.
. Cable 002 1A 24VAC/DC OB  Blue
R1  Flat for, height 4
ot operafor, height 4,50 Straight PC (T5 model, (NO pulse only, 0G  Green
(.177) I .
. non-illuminated, function A) 0S Red
15  Flat operator, height ,
o functions A &B only) oY Yellow
1(.039) (non illuminated) ;
b OW  White
R5 Operator with finger A Red/
location, height 4,50 Colours / Materials Type of illumination/ 28 Re | /g”ﬁe"
(.177) (non-illuminated) 0 Natural anodized voltage ecyyelow
) 2C  Red/blue
1 Bloe onodlz.ed Blank Non-illuminated 2D Red/white
2 Black unod-_zed A Standard ring - 5VDC % Green/blue
3 Green qnthzed N  Stondardring-12VDC | | 9F  Green /yellow
5 Gold ano<.:1|zed K Standard ring - 24VDC 2G  Green/white
6 Red. anodized W Standard ring, 2H  Blue/yellow
B Stainless steel 316L microcontroller driven 2 Blue/white
2K Yellow/white
Electrical function \
A NO (puls) LED colours (continued)
B NC(pulse) 3A  Red/green/blue
C  NO prolongated pulse 3B Red/green/yellow
(ground connector compulsory) 3D  Red/green/white
1 ON-OFF 3E  Red/blue/yellow
(requires external power 3F  Red/blue/white
supply - cannot be combined 3G Red/yellow/white
with T5 operator - illumination 3H  Green/blue/yellow
type W only) 3l Green/blue/white
3)  Green/yellow/white
3K Blue/yellow/white

For options not listed above, please contact APEM.

Dimensions : first dimensions are in mm while inches are shown as bracketed numbers.

Mounting accessories : standard hardware supplied :1 hex nut 10-621 (19 mm ac. flats) and 1 O-ring.
Q) Always add a ground washer U5735 when the panel is non-conductive (PVC, polycarbonate).

NOTICE : please note that not all combinations of above numbers are available.
Refer to the following pages for further information.

-
g

&0 Packaging unit : 20 pieces (flying lead terminals) or 25 pieces (cable terminals)

|
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PBA series
Piezo switches @ 16 (.630)

[lluminated or non-illuminated

016.20
(637 DIA)

MODEL
STRUCTURE

¢ Operator & 18 mm (.708)

Shown with flying lead terminals.

11

] ]
[ [

Non-illuminated, operator height 4,50 mm (.177)

PBARTAFO00AOB

©18.00 . 13.00
(708DIA) QR (.512DIA)
Flat | - 1
PBARI |
8 § | | ©16.00x1.00 SI
= | T I N T T (-630DIAX1.00 IS)
With finger location | |
PBARs 0.22mm? /‘Jg é ég é‘
R1 R5
PBAR1AF2000
Non-illuminated, operator height 1 mm (.039)
21800 9@
(rosbiy) 28
Flat o :
PBATS =3 )
0.22mm?
PBAT5AF0000
With standard illuminated ring
©16.00x1.00 SI
(.630DIAX1.00 1S)
(‘:7570) (518% (?3113 Dslg)
Flat operator, height 4,50 (.177) g ? §
PBAR1 g2 1T T BR -
e 0.22mm?
r 1.20
20.00 (.047)

Wire colours : see “Electrical functions”

APEM
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PBA series
Piezo switches @ 16 (.630)

Options

ELECTRICAL FUNCTION

el e e e — e —
A NO pulse
B NC pulse
C NO prolongated pulse - Ground connector U5735 compulsory, supplied with the switch.
1 ON - OFF - Requires external power supply - Cannot be combined with T5 operator.
lllumination type W only.
TERMINALS

:

|| O O
F Flying leads [T [ T

C Cable
P Straight PC (T5 model, non-illuminated, functions A and B only) Ez 0.22mm? u

267
(-105)

0064
(.025)

317
(125)

254
(.100)

CASE COLOURS / MATERIALS
s |00

Code | Colour Code | Colour Code | Colour
0 Natural anodized aluminium 3 Green anodized aluminium B Stainless steel 316L
1 Blue anodized aluminium 5 Gold anodized aluminium
2 Black anodised aluminium 6 Red anodised aluminium
0 1 2 3 5 6 B
RATINGS
L R e e O—-

000 Standard
002 1A 24VAC or DC (NO pulse only, function A)

|
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PBA series
Piezo switches @ 16 (.630)

Options

TYPE OF ILLUMINATION / VOLTAGE

00— |

Blank : non-illuminated
SWC | 12vpC | 24vpe | Micrgeontroller
O A N K w

LED COLOURS

. L] L] L] [ L] Integrated LED resistor
Blank : non-illuminated

0B 0G 0s oy ow

llluminated 1 LED *
OB : blue - 0G : green - 0S : red - OY : yellow - OW : white

llluminated 2 LEDs
2A : red/green - 2B : red/yellow - 2C : red/blue - 2D : red/white - 2E : green/blue - 2F : green/yellow - 2G : green/white
2H : b|ue?ye||ow - 21 : blue/white - 2K : yellow/white

llluminated 3 LEDs

3A : red/green/blue - 3B : red/green/yellow - 3D : red/green/white - 3E : red/blue/yellow - 3F : red/blue/white
3G: red/yellow/white - 3H : green/blue/yellow - 31 : green/blue/white - 3J : green/yellow/white - 3K : blue/yellow/white

* LED colour is indicated by the bottom of the product.
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PBA series
Piezo switches @ 19 (.748)

Overview

N EEE B B
B

Bushing / operator Terminals Ratings LED colours
R9  Bushing @ 19 (.748), flat F  Flying leads 000 Standard Blank Non-illum.
operator, height 3 (.118) C Cable 002 1A 24VAC/ DC 0B  Blue
RA  Bushing @ 19 (.748), with (NO pulse only, 0G  Green
chamfer, height 3 (.118) function A) 0S Red
oY  Yellow
OW  White
Colours / Materials Type of 2A  Red/green
0 Natural anodized illumination/voltage 2B Red/yellow
1 Blue anodized Blank Non-illuminated 2C Red/blue
2 Black anodized A Standard ring - 5VDC 2D Red/white
3 Green anodized N Standard ring - 12VDC 2t Green/blue
5  Gold anodized K Standard ring - 24VDC 2F  Green/yellow
6  Red anodized W Standard ring, 2G  Green/white
B Stainless steel 316L microcontroller driven 2H  Blue/yellow
21 Blue/white
2K Yellow/white
Electrical function \
A NO (pulse LED colours (continued)
B NC (pulse) 3A  Red/green/blue
C  NO prolongated pulse 3B Red/green/yellow
(ground connector compulsory) 3D  Red/green/white
1 ON-OFF 3E  Red/blue/yellow
(requires external power supply, 3F  Red/blue/white
illumination type W only) 3G Red/yellow/white
3H  Green/blue/yellow
3l Green/blue/white
3)  Green/yellow/white
3K Blue/yellow/white

For options not listed above, please contact APEM.

Dimensions : first dimensions are in mm while inches are shown as bracketted numbers.

NOTICE : please note that not all combinations of above numbers are available.

Refer to the following pages for further information.

Mounting accessories : standard hardware supplied :1 hex nut 10-855-0 (22 mm ac. flats) and 1 O-ring
Q™) Always add a ground washer U5736 when the panel is non-conductive (PVC, polycarbonate).

«E\Tﬁ Packaging unit : 20 pieces (flying lead terminals) or 25 pieces (cable terminals)
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PBA series
Piezo switches @ 19 (.748)

[lluminated or non-illuminated

e Operator & 22 mm (.866)

Shown with flying lead terminals.

©19.20
(.756 DIA)

MODEL . . . — . ]
STRUCTURE L L L S L
Non-illuminated - operator height 3 mm (.118)
Flat (.’ggg&%) s® 950 se
PBARY =5 > “2
With chamfer §E [:E;"_"j ©19.00x1.00 SI
PBARA (.748DIAX1.00 IS)
0.22mm? ;Eé
R9 RA
PBARAAF1000
With standard illuminated ring - operator height 3 mm 02200
(.866DIA) g_g ’_§ gg
Flat §§
PBAR9 (F48DIACT 00 19)
With chamfer -
PBARA 22f /& 1\ e
58 8%
PBAR9AFO000AOS RA

Wire colours : see “Electrical functions”.

ELECTRICAL FUNCTIONS

R [ B e e S

NO pulse

NC pulse
NO prolongated pulse - Ground connector U5736 compulsory, supplied with the switch.

ON - OFF - Requires external power supply - lllumination type W only.

—Nm>

APEM

|
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PBA series

Piezo switches B 19 (.748)
Options
TERMINALS
|| 0000
F Flying leads rC 71 [ T1

C Cable g . u

CASE COLOURS / MATERIALS

R e e [ e S

Code | Colour Code | Colour Code | Colour
0 Natural anodized aluminium 3 Green anodized aluminium B Stainless steel 316L
1 Blue anodized aluminium 5 Gold anodized aluminium
2 Black anodised aluminium 6 Red anodised aluminium
0 1 2 3 5 6 B
RATINGS

L e W e Wl ey I

000 Standard
002 1A 24VAC or DC (NO pulse only, function A)

[]
i

TYPE OF ILLUMINATION / VOLTAGE

e e e b e e [ S

5VDC 12VDC 24VDC Micrgcontro"er

riven

O A N K w

|
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PBA series
Piezo switches @ 19 (.748)

Options

LED COLOURS

I L] L] L] ] Integrated LED resistor
Blank : non-illuminated
0B 0G 0S oY ow

llluminated 1 LED *
OB : blue - 0G : green - 0S : red - OY : yellow - OW : white

llluminated 2 LEDs
2A : red/green - 2B : red/yellow - 2C : red/blue - 2D : red/white - 2E : green/blue - 2F : green/yellow - 2G : green/white
2H: blue?ye"ow - 21 : blue/white - 2K : yellow/white

llluminated 3 LEDs
3A : red/green/blue - 3B : red/green/yellow - 3D : red/green/white - 3E : red/blue/yellow - 3F : red/blue/white
3G: red/yellow/white - 3H : green/blue/yellow - 3 : green/blue/white - 3J : green/yellow/white - 3K : blue/yellow/white

* LED colour is indicated by the bottom of the product.
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PBA series
Piezo switches @ 22 (.866)

Overview

EEH B EE BB
B

Bushing / operator Terminals Ratings LED colours
All models with @ 22 bushing F Flying leads 000 Standard Blank Non-illum.
R2  Flat, operator height 3 mm (.118) C Cable . 002 1A 24VAC/DC 0B Blue
Not available w. illuminated ring. Z Solder lug/quick- (NO pulse only, 0G  Green
R6  With finger locafion, operaor connect (non-illum. function A) 0S Red
height 3 mm (.118). Not available Fct;nchons A; &8 only) g\YN I;I}l:.)tw
with illuminated ring. n request Tvoe of G R dl/e
RY  With chamfer, operator height i||umina);i':3n /voltage se/areen
4,5 mm (.177). Available with thi ; 9 (dot only)
,5mm (.177). Available with thin Colours / Materials Blank Norlominated 27 Red/green
or large illuminated ring only. 0 Natural anodized ank  Non-illuminate
RZ  Flat, operator height 4,5 mm 1 Blﬁeu;zo?;z(:ac;z C thin ring - 5VDC ;2 Eej%tla"ow
(.177). Available with thin or large 2 Black anodized D thin ring - 12VDC e d Lje
illuminated ring only. ! E thin ring - 24VDC 2D Red/white
3 Green anodized F | 0 - 5VDC 2E  Green/blue
5  Gold anodized qrgenng - 2F  Green/yell
) G large ring - 12VDC reen/yetow
6  Red anodized H | . 2G  Green/white
. arge ring - 24VDC
B  Stainless steel 316L L*  dot- 5VDC 2H  Blue/yellow
p* dot - 12VDC 21 Blue/white
Electrical function J*  dot-24VDC 2K Yellow/white
V*  dot- pcontroller driven \
A NO (pul p
B NC ((glj::)) Y thin ring - pcontroller LED colours (continued)
C  NO prolongated pulse 7 ﬁr:v:nrin - seontroller 3A  Red/green/blue
(illuminated ring only - ground ;rig . 9 - peontro 3B Red/green/yellow
connector compulsory) Do il e ; | 3D  Red/green/white
1 ON - OFF (requires externdl avaci)lalbll:emvl«?ﬁ‘m II?EnDocno)Ilours 3E  Red/blue/yellow
power supply - Illumination 0B, 0G, 0S, 0Y, OW and SG. | | 3F  Red/blue/white
types V, Y and Z only - 3G Red/yellow/white
only one LED colour) 3H  Green/blue/yellow

3l Green/blue/white
3)  Green/yellow/white
3K Blue/yellow/white

For options not listed above, please contact APEM.

NOTICE : please note that not all combinations of above numbers are available.
Refer to the following pages for further information.

o

Mounting accessories : standard hardware supplied :1 hex nut 10-856-0 (25 mm ac. flats) and 1 O-ring
Always add a ground washer U5737 when the panel is non-conductive (PVC, polycarbonate).

E’Fi Packaging unit : 20 pieces (flying lead terminals) or 25 pieces (cable terminals)

|
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PBA series
Piezo switches @ 22 (.866)

[lluminated or non-illuminated

e Operator & 28 mm (1.102)

@22.20 ©22.20
(874 DIA) (874 DIA)
2.80
(110)
MODEL I I T o T ]
STRUCTURE L L L B L
Wire colours : see “Electrical functions”.

Non-illuminated - operator height 3 mm (.118)

228.00 @22.00
(1.102DIA) (.866DIA)
[
Flat I | )
PBAR2 os| 85 I
2G| w 2
- 8® X
T I ©T .
| ( razzbc:zn .00 |ssl ) [ | |
. . . .866DIAX1.00
With finger location ‘%& —F
0.22mm
PBAR6 A -
(.815DIA)
R2 R6
PBAR2AF6000
228.00 ©22.00
(1.102DIA) (.866DIA)

With illuminated dot - operator height 3 mm (.118)

©22.00x1.00 S| | | |

Flat
PBAR2 (.866DIAX1.00 IS)

With finger location

PBAR6
PBARGAF6000L0G R6
With thin illuminated ring - operator height 4,50 (.177) oz 200 g
| ' |
8 g %? o @22.00x1.00 SI
Fld" 8\': :E (.866DIAX1.00 IS)
PBARZ :
& 2
(.815DIA) qg
With chamfer “2
PBARY .
8% 8%
88 88
PBARYAFOO00COB
— Dimension of ON-OFF models

APEM
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PBA series
Piezo switches @ 22 (.866)

[lluminated or non-iluminated

20

With large illuminated ring - operator height 4,50 (.177) o 200

©22.00x1.00 S|

20.00
(787)
3.50
(1138)
4.50
(177)

Flot SR = (.866DIAX1.00 IS) §§
PBARZ i “.
3 - _f— —_ - |
%ﬁ . 0.22mm”* oz
With chamfer ; = — -
PBARY ///%////%\

//,

(///

©13.50
(531DIA)
©13.50

(531DIA)

PBARYAFO000F0B

— Dimension of ON-OFF models

ELECTRICAL FUNCTIONS

| 00—
A NO pulse
B NC pulse
C NO prolongated pulse (illuminated ring only) - Ground connector U5737 compulsory, supplied w. the switch.
1 ON - OFF - Requires external power supply - lllumination types V, Y and Z only - one LED colour only.
TERMINALS

5.08
(.200)

M E S ap—
e\

:

||

F Flying leads \_{ gg| 1T 28
C Cab|e 2 s (.110)
y4 Solder lug / quick-connect (non-illuminated, functions A and B only) oL eg
On request. ©Z

CASE COLOURS / MATERIALS

R e e [ e S

Code | Colour Code | Colour Code | Colour

0 Natural anodized aluminium 3 Green anodized aluminium B Stainless steel 316L

1 Blue anodized aluminium 5 Gold anodized aluminium

2 Black anodised aluminium 6 Red anodised aluminium

0 1 2 3 5 6 B

|
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PBA series
Piezo switches @ 22 (.866)

Options

RATINGS
L e W e Wl ey I

000 Standard
002 1A 24VAC or DC (NO pulse only, function A)

[]
i

TYPE OF ILLUMINATION / VOLTAGE
e e e b e e [ S

SV 12V 24V Micrg:ﬁr;tr:oller
@ ¢ D E Y
O F G H z
Dot illumination only available with LED colours
) L i ! v OB, 0G, 0S, 0Y, OW and SG.

LED COLOURS

I L] L] L] L] Integrated LED resistor
Blank : non-illuminated
0B 0G 0s oy ow

llluminated 1 LED *
OB : blue - 0G : green - 0S : red - OY : yellow - OW : white
SG : red/green (reversed polarity LED - for dot illumination only)

llluminated 2 LEDs
2A : red/green - 2B : red/yellow - 2C : red/blue - 2D : red/white - 2E : green/blue - 2F : green/yellow - 2G : green/white
2H : blue?ye"ow - 21 : blue/white - 2K : yellow/white

llluminated 3 LEDs
3A : red/green/blue - 3B : red/green/yellow - 3D : red/green/white - 3E : red/blue/yellow - 3F : red/blue/white
3G: red/yellow/white - 3H : green/blue/yellow - 3I : green/blue/white - 3J : green/yellow/white - 3K : blue/yellow/white

* LED colour is indicated by the bottom of the product.
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PBA series

ATEX approved piezo switches

Distinctive features - Specifications - Overview

U Approved according to the ATEX 94/9/CE directive
U Sealed to IP66 (mounted on panel)

U Easy to clean metal surface

Q Long life

Q llluminated models

ELECTRICAL SPECIFICATIONS MATERIALS
® Rated voltage : 5V to 24 VAC/DC max. * Case : 316L stainless steel
e Rated current : 200mA max. at 6YAC/DC e Terminals : multi-wire leads
50mA max. at 24VAC/DC 0,22 mm?, length 300 mm (11.81)
(power limited to 1,2W for user group Il)

e Contact resistance (ON) : 10Q max.
® Insulation resistance (OFF) : 5SMQ min.

* Make impulse time : depending on actuating force and speed
e LED : 5VDC, 10mA to 20mA depending on model

Standard hardware supplied: 1 hex nut
10-621 (19 mm ac. flats), 10-855-0

(22 mm ac. flats) or 10-856-0 (25 mm ac.
flats), 1 O-Ring and 1 ground connector

GENERAL SPECIFICATIONS U5735,U5736 or U5737.
« Operating force : 2 to 6N Packaging units : 20 pieces
* Torque : 2,5 Nm max. Instructions for use :
* Life expectancy : 50 million cycles see instruction notice NTPBAOO7.

¢ Operating temperature : -40°C to +55°C

® EMC compatibility according to EN 61058-1

¢ |n accordance with EN 60079-0, EN 60079-11, EN 61241-0,
EN 61241-11, EN 60079-26 and EN 50303

* Sealing : IP66 per IEC 60529 (switches mounted on panel)

DR BoE 8 B BB
B

Models Terminals Ratings LED colours
R1 Bushing @ 16, flat F  Flying leads 000 200mA max. at 0B Blue
R2 Bushing @ 22, flat 6VAC/DC - 50mA 0G Green
R9 Bushing @ 19, flat max. at 24VAC/DC 0S Red
R5 Bushing @ 16,with 0Y Yellow
finger location (non-

illuminated only)
R6 Bushing @ 22, with
finger location A NO (pulse) B 316Lstainless steel M One-piece bushing X ATEX

-illuminated
R2 and Ré not available with (non.l uminate )
W . A llluminated ring
illuminated ring.

(@16 and 19 mm)
L llluminated dot
(D 22 mm)

Electrical function Colours/materials Type Approval

|
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PBA series
ATEX approved piezo switches

[lluminated or non-illuminated

1 = very high )
- Highest classifications profection level I'= mines
- Universal
11GD;IMI
A L

Il = surface industries M1 = very high
protection level

Usage : mines full of fire damp and potentially explosive atmospheres of
groups lIC,IIB et IIA in T4 temperature class and/or in the presence of combustible

dust (T135°C).

Dia. 16 (.630) bushing - illuminated ring

©16.00x1.00 SI
(.630DIAX1.00 IS)
013,50

(ﬁ'g% (.531DIA)

Stainless steel 316L, blue LED m @
% AWG24 “ .

By
38

PBARTAFBOOOAOBX §§ - 1
&R
+

6.35x0.8
(250 x .031)

20.00 1.20

(.787) 04

Dia. 19 (.748) bushing - illuminated ring
K (FASDIACT00.19) (o)

Stainless steel 316L, blue LED
PBAR9AFBOOOAOBX

©22.00
(.866DIA)

6.35x 0.8
(250 x .031)

1.20
(.047)
———

Dia. 22 (866) bushing - non-illuminated

3.00 @22.00x1.00 SI
(.118) (.866DIAX1.00 IS)
Stainless steel 316L m
PBAR2AFBOOOMX |
o<
[STa}
FEIl )@
e
I AWG24
L 5.00
(197)
6.35x0.8
(250 x .031)
19.50
(.768)
www.apem.com APEM
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