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OVERVIEW

Basic

Switches

e

SERIES MAX RATING MECHANICAL LIFE APPROVALS CIRCUITRY
(Resistive)
2A @ 28VDC or
B1 Ultra Small Subminiature 10mA @ 5VDC 100,000 N/A SPST, SPDT
(logic level)
- 2A @ 28VDC or
B1-5 Uiz lf']';;a"rj“LZTé’;s'at“'e 10mA @ 5VDC 1,000,000 N/A SPST, SPDT
8 (logic level)
7A @ 28VDC or
L 50,000-250,000 UL (E61705),
B2 Subminiature 1A @ 28VDC (varies by part number) DSCC (QPL8805) SPST, SPDT
(low level)
Subminiat ith 7A @ 28VDC or
B2-5 o e 1A @ 28VDC 100,000 UL (E61705) SPST, SPDT
8 (low level)
L : 2A @ 28VDC or
B2D Rszbm'g'g‘“'g ‘g"th ) 10mA @ 5VDC 50.000 N/A SPDT, SPST
educed Dead Breal (logic level)
8A @ 28VDC or
.. UL (E61705), SPST-DB,
B3 Double Break Subminiature 108:;?‘/\/ (rli \?;glr)nv 1,000,000 DSCC (QPL8805) SPDT-DB
8A @ 28VDC or
Sealed SPST-DB,
B35 Double Break Subminiature ~ 10MA @ 5VDC 1,000,000 N/A SPDT-DB
(logic level)
Sealed, Subminiature, 8A @ 28VDC or SPST-DB
B3S-5 Double Break, Integral 10mA @ 5VDC 1,000,000 N/A SPDT-DB
Levers (logic level)
10A @ 28VDC or
. UL (E61705), SPST-DB,
B5 Double Break Miniature 10?0/;\/\/ (tl?e\s;gTV 1,000,000 DSCC (QPL8805) SPDT-DB
" 10A @ 28VDC or
B5-7 D°“b'e$\ffg';gl’g”'at“’ev 10mA @ 30mV 100,000 N/A DPDT-DB
(low level)

6 OTTO Full Line Catalog
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ULTRA SMALL SUBMINIATURE BASICS

B1

BASIC
SWITCHES

SINGLE BREAK, SNAP-ACTION, COMMERCIAL & MILITARY GRADES, ULTRA SMALL SUBMINIATURE

The B1 series basic switches are ultra-subminiature in
size, designed to reliably switch logic level signals as
well as up to 2 amps switching capacity for a minimum
of 25,000 cycles. Mechanical life expectancy is up to
one million cycles.

The molded housing is rugged and structurally stable.
The terminals are molded-in and sealed against solder flux
entering the switch. The terminals are available in a choice
of double turret solder style and 0.020” x 0.025" PC pins.

The B1 series is also available with integral lever actuators
as B1-5 series.

Features:

¢ Ultra-compact: only 0.300” w x 0.255" h x 0.100" thick
e Upto 1million cycle life, B1-5 Series

¢ Logic level switching capability

¢ Designed in accordance with MIL-PRF-8805/94

¢ Available in Commercial & Military grades

® Choice of solder or PC molded-in terminals

¢ Precision operating points

Actual Size
gl e
[l
0ocm 1 0cm 1

Standard Characteristics/Ratings:
ELECTRICAL RATINGS:
Load Sea Level @ 28VDC or 115VAC, 60Hz 50,000 feet @ 28VDC
Resistive 2A 2A
Inductive* 0.5A 0.2A
DWV 1000Vrms 400Vrms
Logic Level 10mA @ 5VDC 10mA @5VDC
*L/R =0.026

Electrical Life: 25,000 cycles

Mechanical Life:

B1 Series is 100,000 cycles (B1-5 Series is up to 1,000,000 cycles)

o
>
2
0
=
Fs
a)
T
m
(9]

¢ Momentary action Seal: Unsealed
. Operating Temp Range: -55°C to +125°C
¢ RoHS compliant .
Operating Force: 6 0z max
Rel Force: 0.7 oz min
- 30 i Operate Point: 0.220 +/- 0.015 inches from mounting holes
OTTO | 504 007 ! f
lﬂ 21849 Overtravel: 0.003 inches min
Movement Differential: 0.002 inches nominal, 0.005 inches max
— — 1424 015 gEE?ES‘CAL Pretravel: 0.015 inches max
}%: = nl .
»“FDR@[AX.zzoj 0‘5\901 MATERIALS:
O T 9 65 003 Case: Thermoset, blue
Cover: Thermoplastic, blue
. [——NORMALLY
.f u CLOSED Button: Thermoplastic, black
~ . . .
B L\oow CO%MJé“i,oon J Eggmﬂu | Faoiflcéég Terminals: Silver with gold
Lot 002 ré Wﬁ 100 TYP Contacts: Stationary: Silver with gold
1020 OF BASE = 1504002

Moveable: Silver with gold

PC Pins Terminals Terminal Hardware: None provided

Style Code 3

Double Turret Terminals
Style Code 2

Mounting Hardware: None provided

ORDERING INFORMATION:
B1 Basic

Select the OTTO B1 basic switch to match your specific circuit and
mechanical requirements. To order, specify your requirement using
the OTTO Part Number Code shown below.

B1 PART NUMBER CODE

B1 —/X /X X\ X\ X\

Construction  Terminal Operating Movement  Contact
i - . le* F Diff ial  Material
Example: B1-12111 specifies Military grade construction, double 6% Style orce ifterential  Material
. . . . 1. Military 2. Double Turret 1.6 0z max 1.0.005" max 1. Silver/Gold — High Current
turret terminals, 6 oz max operating force and silver/gold high 5 commercial  3.PC Pins 3. Silver/Gold — Low Current

current contacts.

* Wire leads available, contact factory.

Specifications Subject To Change Without Notice www.otto-controls.com 7
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B1-5

BASIC
SWITCHES

B1 BASICS WITH INTEGRAL LEVERS

SINGLE BREAK, SNAP-ACTION, COMMERCIAL & MILITARY GRADES, ULTRA SMALL SUBMINIATURE WITH INTEGRAL LEVERS

Short Formed

Lever Style B1-5 Integral Lever Basic Switches

B1-5 series basic switches feature integral actuating
levers. The lever is built-in so that the switch and actuator
are one assembly.

Making the lever actuator an integral part of the basic
switch case makes sense and saves money, too. Better
precision, no parts to assemble and more variety add up
to a cost saving proposition.

Short Straight Long Straight

Lever Style Lever Style
STANDARD OPERATIONAL CHARACTERISTICS
Lever Catalog Operating Release Pretravel Overtravel | Movement Operating
Style Number Force Force (max inches) | (mininches) | Differential Point
(max ounces) | (min ounces) (max inches) (inches)

Short Straight Lever| B1-500111 1.8 0.11 0.054 0.015 0.016 0.250 +/- 0.025
Long Straight Lever | B1-500311 1.0 0.09 0.185 0.023 0.032 0.293 +/- 0.070
Short Formed Lever | B1-500411 20 0.15 0.030 0.015 0.020 0.293 +/- 0.025

(Other lever lengths and styles available.)

B1-5 PART NUMBER CODE ORDERING INFORMATION:

B1-5 XXX X X B1-5 Series, Basic Switch with Integral Lever Actuator

/ / / \ Select the OTTO B1-5 basic switch to match your specific circuit and
Actuator Lever Terminal Contact P P P ; ;

o C mechanical requirements. To order, specify your requirement using the
Identifier Style Style” Material OTTO Part Nur?]ber Code shown at Iei?t vy ! ’
Integral Lever 001. Short Straight 1. Double Turret 1. Silver/Gold - High )

Actuator Style 003, Long Straight 2PCPin0140%lg.  Current Example: B1-500111 specifies short straight integral lever, double

004. Short Formed 3. Silver/Gold - Low

turret terminals and silver/gold high current contacts.

(Other lever lengths Current
and styles available.)
* Wire leads available, contact factory.
r—*.3004-‘
30410 .052 . 100£.007
o ST.STEEL
_ — LEVER
) .OOQi.O\OH’;*
@065+ 00340 - 2934025
ogq & THACES OPER. POINT
R CINdl NORMALL Y
185 é I» {15 CLOSED
COMMON . NORMALLY +.005
e A
TYp . 100 TYP
=—.1504.002
Short Straight Lever Long Straight Lever Short Formed Lever
B1-50012X B1-50031X B1-50041X

8 OTTO Full Line Catalog Specifications Subject To Change Without Notice



B2

SUBMINIATURE BASIC SWITCHES SWITCHES

SINGLE BREAK, SNAP-ACTION, COMMERCIAL & MILITARY GRADES, SUBMINIATURE, TWO WIDTHS

Double Turret

0
3 PC Terminals

Available in two widths, the B2 series can be specified to fit
your application exactly.

In addition to being available with integral actuating levers as
in the B2-5 series, the B2 series is also available with the Al p% Y
series auxiliary lever actuators as shown in the B3 section. :

While the B2 series conforms to and is qualified to various RE
military specifications, the same switch can be specified . ‘ ;‘*
for commercial use at a cost savings. ;

. . . Solder Turret :
A choice of turret, quick connect and three lengths of printed ‘\
circuit board style terminals are available for both the 0.156"
and 0.200” wide models. ™ :

Whether it be military or commercial applications, 0TTO can Quick Connect
provide features you selectfor your application. You can specify .
the features you require without paying for ones you don't need. N

The OTTO B2 subminiature switches conform to and are Standard Characteristics/Ratings:

qualified under MIL-PRF-8805/4, MIL-PRF-8805/106 (high

o
>
2
0
=
Fs
a)
T
m
(9]

temp -55°C to +205°C) and MIL-PRF-8805/109. Basic switches | o r AT NeS:
are designed for miniature spaces where cam or other limit HighiteveliSwitchi Ratings
actuators are used on the button. In addition, a full range of Load Rating - Sea Level Rating — 50,000 feet
toggle, pushbutton and lever actuators are available. 115VAC, 60Hz silver contacts with gold plate
Resistive TA N/A
F . Inductive 7A N/A
eatures: Lamp ” "
* Choice of 0.156" & 0.200" wide models 28VDC, silver contacts with gold plate
¢ Up to 7 amps switching Resistive 7A A
* Sensitive movement differentials Inductive A 25A
Lamp 2.5A 2.5A

* Low operating forces
¢ Choice of 8 terminal styles or wire leads

Low Level Switch Ratings

28VDC, gold plate contacts

¢ Long operating life Resistive 1A 1A
¢ (Qualified under MIL-PRF-8805/4, MIL-PRF-8805/106 Inductive 0.5A 0.5A
& MIL-PRF-8805/109 Lamp N/A N/A
° Momentary action DWV: 1000Vrms 400Vrms
e UL ized Electrical Life: 25,000 to 100,000 cycles (dependent on part number)
recognize Mechanical Life: 50,000 to 250,000 cycles (dependent on part number)
* RoHS compliant Seal: Unsealed
Operating Temp Range: -55°C to +85°C, high temp rating -55°C to +205°C
. Operating Force: 50zor6o
Auxiliary Lever Actuators for B2 perating : . :
Release Force: 1 0z min
) jo ! Operate Point: 0.320 +/- 0.015 inches from mounting holes
T Overtravel: 0.004 inches min

Movement Differential: 0.006 inches max
720 TYP.

et 020% Pretravel: 0.020 inches max
/T MATERIALS:

| O Case: Thermoset, blue

466020 TYP.
FREE POSITION

Catalog Number Cover: Thermoplastic, blue

Number of Poles E } Button: Thermoplastic, black

A1-115-01 1 CE} Terminals: Brass, gold over nickel

A2-109 2 E_ E—I‘_ﬁ Contacts: Stationary: Silver with gold
188)

- ¢ Moveable: Silver or gold

Supplied with two 2-56 panhead screws,
hex nuts and lockwashers. A1-115-01 Shown Terminal Hardware: ~ None provided

For additional options, contact factory. Optional Wires: 24 AWG blue, red, yellow

Mounting Hardware:  None provided

Specifications Subject To Change Without Notice www.otto-controls.com 9
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B2

SWITCHES SUBMINIATURE BASIC SWITCHES

SINGLE BREAK, SNAP-ACTION, COMMERCIAL & MILITARY GRADES, SUBMINIATURE, TWO WIDTHS

MILITARY APPROVALS
(MIL-PRF-8805/4, MIL-PRF-8805/106 & MIL-PRF-8805/109)

Certain OTTO B2 models have been qualified to the
military specification for these parts. The following

OO ——

U U U 090

¢.035H>j LF

TERMINAL STYLE 6

is the latest listing. TERMINAL STYLE 1 PRINTED CIRCUIT PIN 0.090" LONG
SINGLE SOLDER TURRET (OVAL HOLE) +00120°
MILITARY NO. OTTO P/N % ! —%} §,@, J, 0070
M8805/106-01 B2-200031 i s 1T
M8805/106-02 B2-200032 168 SWITCH WIDTH[DIM. "A" o
.156 110 -
M8805/109-01 B2-111351 3 .060 :JJ b } f 200 95 TERMINAL STYLE 7
M8805/109-02 B2-112351 $.040 RIGHT ANGLE PRINTED CIRCUIT PIN
y C TERMINAL STYLE 2 (OVAL HOLE) +020
M8805/109-03 B2-111353 DOUBLE SOl DER TURKET 0907920
M8805/109-04 B2-112353 3035 — J+ -
MS24547-1 (M8805/4) B2-211351 -130»&)10

MS24547-2 (M8805/4) B2-211353 . 020
MS24547-4 (M8805/4) B2-212351 TR ~010

. TERMINAL STYLE 9
M$24547-5 (M8805/4) B2-212353 15 110 RIGHT ANGLE, OPPOSITE OF 7
MS24547-6 (M8805/4) B2-200029 TERMINAL STYLE 3
M$24547-7 (M8805/4) B2-200030 QUICK CONNECT

MATES WITH AMP .058” RECEPTACLES ’®7®’ % -
(.250)

T

150 -
@.035 HJ L»
TERMINAL STYLE 4 4&

PRINTED CIRCUIT PIN 0.150" LONG " 1254030

L‘LNC 24 AWG BLUE

NO 24 AWG RED
24 AWG YELLOW

WIRE LENGTH yn -

e ooy DIM. "X DIM. ™Y
° Y- A 06.00+ 38 | 06.09+.38
5,005 —= |=— B 1200+ 50 | 12.09+ .50
TERMINAL STYLE 5 g ;:ggi 50 ;2'0% 50
PRINTED CIRCUIT PIN 0.270" LONG 00+ .50 09+ .50
E 30.00£.75 | 30.09+.75

ORDERING INFORMATION: B2 PART NUMBER CODE

Select the OTTO B2 basic switch to match your specific circuit Bold Code numbers signify standard features with best availability.

and mechanical requirements. To order, specify your requirement B2 - X X X X X X
using the OTTO Part Number Code shown to the right. / / / \ \ \
Example: B2-112351 specifies Military grade construction on a Nvl\ll)‘((!iellc sActluator ;erlmi"al gperating ll\)l!:'veme[ltl ﬁ;lmta?tl
0.156" wide base, double turret terminals, 5 oz operating force, : 0'15;,_/(';":3(:")" ) 1‘;: 1‘:_"' Turet 3°5r°e 2'0(:]’;"“ . :_tle";i "
” . . . . .U rade, . button .olngle lurre . J 0Z max . Ul .ollver/Gold —
0.005"movement differential and silver/gold high current contacts. 5 g200 (ML Grade) 2 Dmﬂ,mme, 46ozmax 30003 High Current
3.0.156” (Com'l Grade) 3.0C.TabD 4.0004” 3. Silver/Gold —
4.0.200" (Com'l Grade) 4.PC Pin 0.150" Ig. 5.0.005" Low Current
5.PC Pin 0.270" Ig. 6.0.006"
6. PC Pin 0.090 Ig.
7. Right Angle PC
9. Right Angle,
Opposite of 7

A. With 24 AWG Wires 06.0" Ig.
B. With 24 AWG Wires 12.0"Ig.
C. With 24 AWG Wires 18.0"Ig.
D. With 24 AWG Wires 24.0"Ig.
E. With 24 AWG Wires 30.0"Ig.

(@ Mates with AMP 0.058" receptacles.

10 OTTO Full Line Catalog Specifications Subject To Change Without Notice



B2

SUBMINIATURE BASIC SWITCHES SWITCHES

SINGLE BREAK, SNAP-ACTION, COMMERCIAL & MILITARY GRADES, SUBMINIATURE, TWO WIDTHS

BASIC SWITCH
(APPLIES TO ALL SWITCHES ON THIS PAGE)
1020 MAX.
PRETRAVEL f* 510 MAX. =]

188 | 158 «T ﬁ;ﬁ.oeo
! +.002

@ TTOe |~ @088 4 1%
Sereser &] by
midii '
320+.015 © 002 JA %
OPER. POS. .088_.'001 ‘O NC E

o
>
2
0
=
Fs
a)
T
m
(9]

MODEL (WIDTH/CONSTRUCTION) 1
0.156" (MILITARY GRADE) MODEL (WIDTH/CONSTRUCTION) 3
0.156" (COMMERCIAL GRADE)

MILITARY NO.  OTTO PIN
l-“ OTTO. M8805/109-01  B2-111351 @91',1,00
A7) M8805/109-02  B2-112351 A )
M8805/109-03  B2-111353
M8805/109-04  B2-112353

156 .156

MODEL (WIDTH/CONSTRUCTION) 2
0.200" (MILITARY GRADE) MODEL (WIDTH/CONSTRUCTION) 4
0.200" (COMMERCIAL GRADE)

MILITARY NO. OTTO PIN
grio. MS24547-1 (M8805/4)  B2-211351 J@MMY
2978367 o 2870367
MS24547-4 (M8805/4)  B2-212351 P uitic
MS24547-2 (M8805/4)  B2-211353
MS24547-5 (M8805/4) ~ B2-212353
C NO NC (e} NO NC
.200 .200
T
c
Ao nNO
SPDT-FORM C
SCHEMATIC
Specifications Subject To Change Without Notice www.otto-controls.com 11
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B2-5

BASIC
SWITCHES

B2 BASICS WITH INTEGRAL LEVERS

SINGLE BREAK, SNAP-ACTION, COMMERCIAL & MILITARY GRADES, SUBMINIATURE, TWO WIDTHS, INTEGRAL LEVERS

Vv

—_—

e

B2-500571 B2-500411 B2-501691 B2-500211 B2-500333
Shown are examples of available lever styles.
B2-5 Integral Lever Basic Switches
B2-5 series basic switches feature integral actuating levers. The lever is built-in so
that the switch and actuator are one assembly.
Making the lever actuator an integral part of the basic switch case makes sense and
saves money, too. Better precision, no auxiliary parts for you to assemble, and more
variety add up to a cost saving proposition.
STANDARD OPERATIONAL CHARACTERISTICS
Lever Catalog Operating Release Pretravel Overtravel Move't Operating
Style Number Force Force (max inches) | (min inches) Differ’l Point
(max ounces) | (min ounces) (max inches) (inches)
Short Lever B2-500111 1.76 0.32 0.065 0.014 0.020 0.330 +/- 0.045
Medium Lever B2-500211 1.10 0.18 0.115 0.025 0.035 0.330 +/- 0.045
Long Lever B2-500311 0.71 0.11 0.185 0.046 0.060 0.330 +/- 0.045
Short Formed “U” Lever| B2-500411 2.10 0.39 0.050 0.010 0.015 0.553 +/- 0.035
Long Formed “U” Lever | B2-500511 1.10 0.18 0.105 0.022 0.035 0.572 +/- 0.070
Lever Style with Hole B2-500611 1.10 0.18 0.115 0.025 0.035 0.330 +/- 0.045
Short "V" Lever B2-501211 3.00 0.57 0.042 0.010 0.010 0.419 +/- 0.030
Roller Sleeve Sideways | B2-501611 2.29 0.43 0.065 0.008 0.020 0.560 +/- 0.045
Short “L” Lever B2-501711 3.00 0.57 0.036 0.008 0.009 0.411 +/- 0.028
Short Flat “V" Lever B2-501811 2.20 0.40 0.049 0.010 0.015 0.421 +/- 0.037
Roller Lever in Line B2-501911 2.29 0.43 0.070 0.008 0.020 0.559 +/- 0.050
Long Roller Lever in Line| B2-502011 1.00 0.17 0.125 0.020 0.040 0.552 +/- 0.100
B2-5 PART NUMBER CODE
B2-5 XXX X X
Lever Style Terminal Style or Wire Length Contact Material
001. Short Straight 1. Single Solder Turret 9. Right Angle** 1. Silver/Gold - High Current
002. Medium Straight 2. Double Solder Turret A. With Wires 06.0” Ig. 3. Silver/Gold - Low Current
003. Long Straight 3. Quick Connect* B. With Wires 12.0" Ig.
004. Short Formed “U” 4. PCPin0.150" Ig. C. With Wires 18.0" Ig.
005. Long Formed “U” 5. PC Pin 0.270" Ig. D. With Wires 24.0" Ig.
006. With Hole 6. PC Pin 0.090" Ig. E. With Wires 30.0” Ig.
012. Short"V" 7. Right Angle PC Pin
016. Roller Sleeve Sideways
017. Short “L”
018. Short Flat “V"
019. Roller Lever in Line

020. Long Roller Lever in Line

* Mates with AMP .058" receptacles
** Opposite of 7

12 OTTO Full Line Catalog Specifications Subject To Change Without Notice



B2-5

B2 BASICS WITH INTEGRAL LEVERS SWITCHES

SINGLE BREAK, SNAP-ACTION, COMMERCIAL & MILITARY GRADES, SUBMINIATURE, TWO WIDTHS, INTEGRAL LEVERS

BASIC SWITCH owroy  TERMINAL STYLES AND WIRE LENGTHS o

(APPLIES TO ALL B2-5 SWITCHES) a

1 — A

oTTO )

@:]92 Eﬂf (260 2

WIRE LENGTH FOR A, B, C, D & E —

565+.030 —=| 188 (@)

188,002 — 20 158 e nyr | WIRELENGTH I pi, »xe DIM. "Y" é
ma A 06.00+ 38 06.09+ 38
T Jd +.002 B 12.00+ .50 12,09+ 50
360+.015 |~ 9088 o4 C 18.00+ .50 18.09+ 50
* L_ sy (1] —i D 24.00% 50 24.09+ 50
> ﬂ; ? | 1| -125+.030 E 30.00+ .75 30.09+ .75

L
088" 902 j -¥ 350 !
|

NC 24 AWG BLUE

.062 —>| 187 NO 24 AWG RED
.375 —PI .210 MAX. 24 AWG YELLOW

TN
o S M. e

w g w
O O O -090 180 165 255 g B B 55 245
% 060 —=| t— + T %O;Og_jgt ? i Py L? ?

@ .040 —= @ .040

leg—

N
N
D

TERMINAL STYLE 3

TERMINAL STYLE 1 TERMINAL STYLE 2 QUICK CONNECT
SINGLE SOLDER TURRET DOUBLE SOLDER TURRET MATES WITH AMP .058 INCH RECEPTACLES
._\_/—\
— Jan — )
% N i
P OT— | ¢ &G 1—|
360 180
270 :
U U as0 240 i % Uu U U .0;0 %
@ .035 4«4 L-— L? + @ .035 —>| |<-— % .035 AJ
TERMINAL STYLE 4 TERMINAL STYLE 5 TERMINAL STYLE 6
PRINTED CIRCUIT PIN 0.150" LONG PRINTED CIRCUIT PIN 0.270" LONG PRINTED CIRCUIT PIN 0.090" LONG
(OVAL HOLE) +.020 (OVAL HOLE) 0go’-020

.090 TT+.010

-.010

-b-b ®.035 ———] —37 i D& P.035 4 —— TL 180‘b

IR e it | R Lo
1

J <— 085" g2 —— L» 085" 020

TERMINAL STYLE 7 TERMINAL STYLE 9
RIGHT ANGLE PRINTED CIRCUIT PIN RIGHT ANGLE, OPPOSITE OF 7

Specifications Subject To Change Without Notice www.otto-controls.com 13
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B2-5
BASIC
SWITCHES

B2 BASICS WITH INTEGRAL LEVERS

SINGLE BREAK, SNAP-ACTION, COMMERCIAL & MILITARY GRADES, SUBMINIATURE, TWO WIDTHS, INTEGRAL LEVERS

B2-5 LEVER STYLES

i

OPERATE FORCE: 1.76 OZ. MAX.

RELEASE FORCE: .32 OZ. MIN.

OPERATE FORCE 2.10 OZ. MAX.
RELEASE FORCE: .39 OZ. MIN.

———)
| PRETRAVEL: .065 MAX. PRETRAVEL: .050 MAX.
o OVERTRAVEL: .014 MIN. ;:I_I"’_‘_’J OVERTRAVEL: .010 MIN.
* MOVE'T DIFFER'L: .020 MAX. MOVE'T DIFFER'L: .015 MAX.
OPERATE POINT AT END OF (.042) —=]
.120 f=— $3|OC VQII_)I(E V0E1 s LEVER: (.329)
40— = + | .o%0w.x.015
THICK LEVER
° — ] =] LEVERSTYLE | [0 L o503 LEVER STYLE
.330+.045 001 ’ 004
OPER. POINT SHORT SHORT
) Q} LEVER a5 Q} FORMED “U”
C NO NC C NO NC
OPERATE FORCE: 1.76 OZ. MAX. DN RIS OPERATE FORCE 1.10 OZ. MAX.
RELEASE FORCE: .32 OZ. MIN. RELEASE FORCE: .18 OZ. MIN.
* PRETRAVEL: .065 MAX. i PRETRAVEL: .105 MAX.
T OVERTRAVEL: .014 MIN. | ——— OVERTRAVEL: .022 MIN.
| MOVE'T DIFFER'L: .020 MAX. T [ | MOVE'T DIFFER'L: .035 MAX.
— T OPERATE POINT AT END OF —— T
LEVER: (.323) <— (.460)
l=— 510 .090 W X.015 W
THICK LEVER +
o T | LEVER STYLE ° . 5724070 LEVER STYLE
330«_L 045 002 OPER. POINT 005
OPER. POINT MEDIUM LONG
Fan) {B LEVER DD FORMED “U”
H 8 H 8 LEVER
C NO NC C NO NC
.090 W. X .015 OPERATE FORCE: 1.76 OZ. MAX. 090 W. X 015 OPERATE FORCE: 1.76 OZ. MAX.
THICK LEVER RELEASE FORCE: .32 OZ. MIN. THICK LEVER RELEASE FORCE: .32 OZ. MIN.
* PRETRAVEL: .065 MAX. PRETRAVEL: .065 MAX.
— T OVERTRAVEL: .014 MIN. T i OVERTRAVEL: .014 MIN.
| MOVE'T DIFFER'L: .020 MAX. 0] MOVE'T DIFFER'L: .020 MAX.
e OPERATE POINT AT END OF — OPERATE POINT AT END OF
e’ f LEVER: (.315) T LEVER: (.322)
065 , 560-+.020 —
: 4594020
i -
o T ‘| LEVER STYLE [ — ! =] LEVER STYLE
3304045 003 330+.045 006
OPER. POINT LONG OPER. POINT WITH HOLE
o LEVER > D

14 OTTO Full Line Catalog
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B2 BASICS WITH INTEGRAL LEVERS

B2-5

BASIC
SWITCHES

SINGLE BREAK, SNAP-ACTION, COMMERCIAL & MILITARY GRADES, SUBMINIATURE, TWO WIDTHS, INTEGRAL LEVERS

B2-5 LEVER STYLES

—T 7 OPERATE FORCE: 3.00 OZ. MAX. —T— i OPERATE FORCE 2.20 OZ. MAX.
] ” RELEASE FORCE: .57 OZ. MIN. ] RELEASE FORCE: .40 OZ. MIN.
- PRETRAVEL: .042 MAX. i PRETRAVEL: .049 MAX.
—T1—=—=7 .  — ] .
4 OVERTRAVEL: .010 MIN. * OVERTRAVEL: .010 MIN.
TOP OF LOBE T 090 W. X .015 MOVE'T DIFFER'L: .010 MAX. 1090 W. X .015 MOVE'T DIFFER'L: .015 MAX.
BE IN LINE WITH THICK LEVER THICK LEVER
@(.088) MTG. (.060)
HOLE +.004
—*f _%_ } _5_ LEVER STYLE
LEVER STYLE ° 421% 037 018
o;‘gg_‘—},"oﬁ?ﬂ 012 OPER. POINT SHORT
SHORT - | FLAT
Jany wym
A Q} v % ‘ED
c NO NC C NO NC
OPERATE FORCE: 2.29 0Z. MAX. —_— OPERATE FORCE 2.29 OZ. MAX.
RELEASE FORCE: .43 OZ. MIN. RELEASE FORCE: .43 OZ. MIN.
PRETRAVEL: .065 MAX. { PRETRAVEL: .070 MAX.
OVERTRAVEL: .008 MIN. OVERTRAVEL: .008 MIN.
MOVE'T DIFFER'L: .020 MAX. MOVE'T DIFFER'L: .020 MAX.
(076) —= |=— @ 188+.015 (.069) AT O.P. —=| P .188+.015
ATOP. v ALUM. ALLOY ~ ALUM. ALLOY
[[m:— r ROLLER ROLLER
= ° | LEVER STYLE
o L 560+.045 LEVER STYLE L 559 +.050
OPER. POINT 016 OPER. POINT 019
ROLLER ROLLER
oD SLEEVE b o ILNELIIEIE
C NO NC C NO NC
T * OPERATE FORCE: 3.00 OZ. MAX. T OPERATE FORCE: 1.00 OZ. MAX.
] dl RELEASE FORCE: .57 OZ. MIN. ] | RELEASE FORCE: .17 OZ. MIN.
i PRETRAVEL: .036 MAX. i PRETRAVEL: .125 MAX.
* OVERTRAVEL: .008 MIN. OVERTRAVEL: .020 MIN.
090 W. X .015 MOVE'T DIFFER'L: .009 MAX. MOVE'T DIFFER'L: .040 MAX.
THICK LEVER
(.524) AT O.P. @ 188+.015
v ALUM. ALLOY
(.047) — @? 1 ROLLER
o | % LEVER STYLE o | =~ LEVER STYLE
411+.028 017 onea o 020
OPER. POINT -
SHORT |60NG
Pan npn Pan
2 Q} L 2 .ED ROLLER
LEVER
H & E © IN LINE
C NO NC C NO NC

Specifications Subject To Change Without Notice
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B2D

SWITCHES B2 BASICS WITH REDUCED DEAD BREAK

REDUCED DEAD BREAK, SNAP-ACTION, SINGLE BREAK, SUBMINIATURE, TWO WIDTHS

The B2D is a single break, snap action, subminiature basic
switch with reduced dead break. It is designed for pressure
transducers, level sensors and other applications where the
difference between the breaking of the first circuit and the
making of the second circuit needs to be as close as possible
to zero.

As multi-circuit switches change from one circuit to another,
there is always a small amount of time or distance where the
actuator is depressed and the switch is not connected to either €ih ¢h €
circuit. Dead break is the distance of actuator travel to cause
the switch to transfer from one circuit to the other. 0TTQ’s B2D
closes that gap quicker than a traditional basic switch. It will
outperform most switches when the actuator is being depressed ELECTRICAL RATINGS:

B2D Standard Characteristics/Ratings:

very slowly, or when itis importantfor the application to minimize Load Sea Level @ 28VDC or 115VAC, 60Hz 50,000 feet @ 28VDC
the time the switch is not connected to either circuit. Resistive 2A 1A
There are 13 terminal styles which include single turret solder Inductive 1A 0.5A
style, double turret solder style, Quick Connect, PC pins and | 2W 1000Vrms 400Vrms
wires. Logic Level 10mA at 5VDC 10mA at 5VDC
i i , i . Electrical Life: 50,000 cycles
The B2D shares the same dimensionsas 0TTO’s B2 basic switch, ——
X . . 1 X X Mechanical Life: 50,000 cycles
is a drop-in replacement and is available with or without lever SoaL
eal: Unsealed
actuators. Operating Temp Range: -55°C to +85°C
Able to withstand high vibration, 0TTO’s B2D is ideal for pressure Operating Force: 10 0z max
sensing and level sensing in aerospace, off-road and marine Release Force: 1.0 0z min
applications. Operate Point: 0.320 +/- 0.015 inches from mounting holes
Overtravel: 0.004 inches min
. Movement Differential: 0.003 inches max
Features' Pretravel: 0.020 inches max
e Choice of 0.156” and 0.200” wide models Initial Dead Break: 0.0004 inches max
¢ Logic level switching capability
) . . MATERIALS:
¢ Choice of 13 standard terminal styles or wire leads :
Cover: Thermoplastic, blue
e Lever actuators available Button: Thermoplastic, black
] Momentary action Terminal Hardware: None provided

Mounting Hardware: None provided

* RoHS compliant

B2D PART NUMBER CODE

B2D - X X X X X X

Model (Width/  Actuator  Terminal Style Operating Force/Max. Movement  Switch
Construction) Style Initial Dead Break Differential  Ratings

1.0.156” Wide 1. Button 1. Single Solder Turret 1.6 0z max/0.0004" 1.0.003" max 1. High Level Ratings
2.0.200" Wide 2. Double Solder Turret 2.10 0z max/0.0004" 3. Logic Level Ratings

3. Quick Connect

4.PC Pin 0.150" long

5. PC Pin 0.270" long

6. PC Pin 0.090" long

7. Right Angle PC Pin

9. Right Angle, Opposite of 7

A. With 24 AWG Wires 06.0” long
B. With 24 AWG Wires 12.0" long
C. With 24 AWG Wires 18.0" long
D. With 24 AWG Wires 24.0” long
E. With 24 AWG Wires 30.0" long

16 OTTO Full Line Catalog Specifications Subject To Change Without Notice



B2 BASICS WITH REDUCED DEAD BREAK

B2D

BASIC
SWITCHES

REDUCED DEAD BREAK, SINGLE BREAK, SNAP-ACTION, SUBMINIATURE, TWO WIDTHS

BASIC SWITCH
(APPLIES TO ALL SWITCHES IN THIS DRAWING)
Qe

MODEL (WIDTH/CONSTRUCTION) 1
0.156" WIDE

Miﬁ_@_i

.090 )

¢.060—e—l b—

@ .040 —=

.020 MAX. A
PRETRAVEL Ie 510 MAX. = @ .060 -5
* 188 | 158 H § O
I —.n ¢ No o Ne .156MAXA—L'—I
3204015 ! |~ .0887 507 ]
OPER. POS. * : 250
. ) MODEL (WIDTH/CONSTRUCTION) 2
i an ,a; @:‘I’:Lg'. ( 0.200" WIDE )
oz | [H B 4
0887001 - ¢ [ofne —E——
096 —= |[=— |
062—>| <—>|—.187 ﬁﬂ?ﬁ
<—.375—e—| ¢ nNo o Ne .200—1-——]
—
b i i i

- P i
%Oﬁ_jﬁ: 165

@ .040

ﬂ:ﬁ‘f‘d L
¢A058—e—| |<—

TERMINAL STYLE 3

¢.035—e—| l—a—

-

[ 180

Uu uo U 090
¢.035—e—| l—a—

N

TERMINAL STYLE 1 TERMINAL STYLE 2 QUICK CONNECT TERMINAL STYLE 4
SINGLE SOLDER TURRET DOUBLE SOLDER TURRET MATES WITH AMP .058” RECEPTACLES PRINTED CIRCUIT PIN 0.150" LONG
N — * +.020
C\

SWITCH WIDTH|DIM. "A"

wpn +.020
A" 010

156 110 TERMINAL STYLE 7
TERMINAL STYLE 5 TERMINAL STYLE 6
PRINTED CIRCUIT PIN 0.270" LONG PRINTED CIRCUIT PIN 0.090" LONG 200 .085 RIGHT ANGLE PRINTED CIRCUIT PIN
(OVAL HOLE) +.020
.090"
o — Illll -010 +
an G} 035 —
N G} _E} @ 180+:020
U U U 27010
(.250) ? } }
o SWITCH WIDTH|DIM. "A" wpn +-020
156 110 -010
o 200 085 TERMINAL STYLE 9
X RIGHT ANGLE, OPPOSITE OF 7
4{ WIRE LENGTH FOR A, B, C, D and E
.125%.030 S
WIRE LENGTH e o
? CODE DIM. "X DIM. "Y
NC 24 AWG BLUE A 06.00+ .38 06.09+ .38
NO 24 AWG RED B 12.00+ .50 12.094 .50
C 24 AWG YELLOW C 18.004 .50 18.09+ .50
D 24.00% .50 24.09+ .50
WIRE TERMINAL STYLES E 30.00+.75 30.09+ .75

Specifications Subject To Change Without Notice
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B3

BASIC
SWITCHES

SUBMINIATURE BASIC SWITCHES

DOUBLE BREAK, SNAP-ACTION, COMMERCIAL & MILITARY GRADES, SUBMINIATURE

MIL-PRF-8805/76 (0.200 inches wide)

0TTO’s B3-2XXXX series is a subminiature switch that s qualified
to MIL-PRF-8805/76. Designed to switch at least one million
mechanical cycles, the B3surpassesthe requirements of the military
in these categories: contact resistance less than 25mQ, contact
bounce and overall cycle life. For MIL-PRF-8805/76 requirements,
B3-22141 has standard silver with gold contacts, SPDT double
break two circuit (Form Z), solder terminals in thermoset case
material. Gold plated contacts are available for non-military
applications. UL recognized models available.

MIL-PRF-8805/101 (0.156 inches wide)

For your really difficult projects, try OTTO’S B3 series. They are
qualified to the OTTO inspired MIL-PRF-8805/101 specification.
Only 0.156" thick, think of all those extra 0.044" you can use in
those tight ganged jobs. With the B3 series, you can get an extra
pole in where only four MIL-PRF-8805/76's fit, with room to spare.
Examine the characteristics. With the MIL-PRF-8805/101, the only
thing you give up is the extra space the MIL-PRF-8805/76 takes.
Cycle life, very low contact resistance, minimal contact bounce...
everything is exactly as provided by the MIL-PRF-8805/76
specification.

For MIL-PRF-8805/101 requirements, B3-11141 (PC pin) and
B3-12141 (turret) have silver with gold contacts and SPDT
double break (Form Z) contact. For commercial applications,
a variety of contact forms, special forces and gold plate
contacts are available. Most versions are also UL recognized.

Great circuit versatility is available with either switch style. You
have your choice of normally open (Form X) or closed (Form Y),
3 terminal (Form C) and 4 terminal (Form Z) SPDT double break.

Features:

¢ Low level switching capability

¢ Less than 25mQ initial contact resistance

e Up to 8 amps switching capability

¢ Button accepts actuation directly from a cam

¢ Choice of 0.156" & 0.200” wide models

e Choice of 6 standard terminal styles or wire leads
e Available in Commercial & Military grades

¢ (Qualified to MIL-PRF-8805/76 & MIL-PRF-8805/101
¢ Momentary action

e ULrecognized

¢ RoHS compliant

APPLICATIONS

OTTO subminiature switches are designed to meet all
applications requiring MIL-PRF-8805/76 or MIL-PRF-8805/101
switches. Basic switches are designed for miniature spaces
where cam or other limit actuators are used. In addition, toggle,
pushbutton and lever actuators are available.

18 OTTO Full Line Catalog

Wire Wrap
Terminals

Standard Characteristics/Ratings:

ELECTRICAL RATINGS:

PC Pins

Solder Turret

Terminals -

Right Angle
PC Terminals

b\

Circuitry Load Sea Level 70,000 feet Sea Level @
@ 28VDC @ 28VDC 115VAC, 60/400Hz*

SPST-NO or NC Resistive 8A 8A 8A

FormZ 5A 5A 5A

Form C 5A 5A 5A

Gold Contacts 5A 5A N/A

SPST-NO or NC Inductive** 5A 3A 5A

FormZ 3A 2A 3A

Form C 2.5A 1.5A 2.5A

Gold Contacts 3A 2A 3A

*Applies to commercial grade switches

**1/R = 0.026

Lamp 1A N/A 1A

Motor 5A N/A

DwWv 1000Vrms 400Vrms

Low Level: Gold contacts 10mA @ 30mV

Electrical Life:

50,000 cycles at full load

Mechanical Life:

1,000,000 cycles

Seal:

Unsealed

Operating Temp Range:

-65°C to +125°C

Operating Force:

5 0z +3/-2 oz typical, 6 0z max, or 5 0z min options

Release Force:

1.5 0z min

Operate Point:

0.320 +/- 0.015 inches from mounting holes

Overtravel:

0.004 inches min

Movement Differential:

0.018 +/- 0.008 inches

MATERIALS:

Case: Thermoset, blue

Cover: Thermoplastic, blue

Button: Thermoplastic, black
Terminals: Brass with gold

Contacts: Stationary: Silver with gold plate

Moveable: Silver with gold plate

Terminal Hardware:

None provided, optional wires

Mounting Hardware:

None provided

Specifications Subject To Change Without Notice



B3

BASIC
SWITCHES

SUBMINIATURE BASIC SWITCHES

DOUBLE BREAK, SNAP-ACTION, COMMERCIAL & MILITARY GRADES, SUBMINIATURE

BASIC SWITCH
(APPLIES TO ALL SWITCHES IN THIS DRAWING)

—>| .510 MAX. |<—
s @)
®
% .092+.005
281+.002 —
096 —=] R 055
+.002
; 088 o1 '
Tl b
365016 S T 290
: L i 355
_f P ,@ 090 L
+002
088_501
NO NC NC NO
— [=— 041
0204002 I_,,_ iaa
282
426

4

125

053,003 —=] |<j

TERMINAL STYLE 1
PC PINS

4

125

.053+.003 ——I I‘j

TERMINAL STYLE 2
TURRET, 1/8" LONG

(OVAL HOLE)—

L

10—4A A o4

SPST-NO-DB
SCHEMATIC

CIRCUIT STYLE 1
SPNO -DB, FORM X

4 1

A

0110
®

i

6
_rér

MODEL (WIDTH/CONSTRUCTION) 1
0.156" (MILITARY GRADE)

MILITARY NO. OTTO NO.
M8805/101-015 B3-11131
M8805/101-017 B3-12131
M8805/101-021 B3-13131
M8805/101-019 B3-15131
M8805/101-016 B3-11132
M8805/101-018 B3-12132
M8805/101-022 B3-13132
M8805/101-020 B3-15132
M8805/101-007 B3-11141
M8805/101-009 B3-12141
M8805/101-013 B3-13141
M8805/101-011 B3-15141
M8805/101-008 B3-11142
M8805/101-010 B3-12142
M8805/101-014 B3-13142
M8805/101-012 B3-15142

Z; +.000
.156»_005

.053+.003 —PI _{

TURRET, 3/16" LONG

SPST-NC-DB

SCHEMATIC
CIRCUIT STYLE 2
SPNC-DB, FORM Y

i

Tl
|
e

(OVAL HOLE)—

ool

A
K

Fm

{P_

MODEL (WIDTH/CONSTRUCTION) 2
0.200" (MILITARY GRADE)

MILITARY NO. OTTO NO.
MS27257-2 B3-22141
MS27257-1 B3-26141

[

200 L

MODEL (WIDTH/CONSTRUCTION) 3
0.156" (COMMERCIAL GRADE)

__I@L_ 156

==
==
=g
==

MODEL (WIDTH/CONSTRUCTION) 4
0.200" (COMMERCIAL GRADE)

J@L

.200

Specifications Subject To Change Without Notice

A1 3
SPDT-FORM C
SCHEMATIC
CIRCUIT STYLE 3
030 SPDT, FORM C
TERMINAL STYLE 4
WIRE WRAP
(OVAL HOLE)
(OVAL HOLE,
90°£3°
1
f 125
T 2 3 3
A —s 10—4A Aoy 4
SWITCH WIDTH| DIM. "A" sgzgﬁfﬁc
-156 .092 TERMINAL STYLE 5 CIRCUIT STYLE 4
200 070 RIGHT ANGLE PC PINS SPDT-DB, FORM Z
(-198) —
Il
&5 S O
0 00T (250)
115 —=] J;
TERMINAL STYLE 6 5 TERMINAL | WIRE
AVAILABLE ON THEs l? ;353 WIDE MODELS ONLY e NO. COLOR
( ) ) 1 BROWN
2 YELLOW
3 RED
4 BLUE
24 AWG
WIRE LENGTH FOR A, B, C, & D
WIRE LENGTH e o
CODE DIM. "X DIM. "Y
A 06.00+ .38 06.09+ .38
B 12.004 .50 12.09+ .50
C 18.004 .50 18.09+ .50
D 24.00+ .50 24.09+ .50
E 30.00+ .75 30.09+ .75
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B3

SWITCHES SUBMINIATURE BASIC SWITCHES

DOUBLE BREAK, SNAP-ACTION, COMMERCIAL & MILITARY GRADES, SUBMINIATURE

CONTACT CONFIGURATIONS: Auxiliary Lever Actuators for B3
MIL-PRF-8805/76 and MIL-PRF-8805/101 specify single pole, double throw, double break
(Form Z) contact configuration. Available and included in the military specifications are
SPNO and SPNC double break, (Form X and Y). The MIL-PRF-8805/101 also specifies
SPDT Form C.

MILITARY APPROVALS
(MIL-PRF-8805/76 & MIL-PRF-8805/101)

Certain 0TTO B3 models have been qualified to the military specification for these parts.
The following is a partial listing. Consult the Cross Reference that appears at the back

of this catalog for the latest, complete listings. Catalog Number A3z
Number of Poles
MILITARY NO. OTTOP/N MILITARY NO. OTTOP/N A1-101-02 1
MS27257-1 B3-26141 MB8805/101-011 B3-15141 A3-102 2 oPE [P
MS27257-2 B3-22141 M8805/101-012 B3-15142 Supplied with two 2-56 panhead screws,  PEHTION L} sag
hex nuts and lockwashers. MAX
M8805/101-001 B3-10064 M8805/101-013 B3-13141 - )
For additional options, contact factory.
M8805/101-002 B3-10065 M8805/101-014 B3-13142
M8805/101-003 B3-10066 M8805/101-015 B3-11131
M8805/101-004 B3-10067 M8805/101-016 B3-11132
M8805/101-005 B3-10063 M8805/101-017 B3-12131
M8805/101-006 B3-10072 M8805/101-018 B3-12132
M8805/101-007 B3-11141 M8805/101-019 B3-15131
M8805/101-008 B3-11142 M8805/101-020 B3-15132
M8805/101-009 B3-12141 M8805/101-021 B3-13131
M8805/101-010 B3-12142 M8805/101-022 B3-13132
ORDERING INFORMATION:
B3 Basic
Select the OTTO B3 basic switch to match your specific circuit and
mechanical requirements. To order, specify your requirement using
the OTTO Part Number Code shown below.
Example: B3-12141is 0.156” wide, has 1/8" long turret terminals, 5 oz
operating force, SPDT double break and silver/gold contacts (MIL-
PRF-8805/101).
Bold Code items signify conformance to MIL-PRF-8805 specifications.
B3 - X X X X X
Model Terminal Style Operating Circuitry Contact
or Wire Length Force Material
1.0.156" (MIL Grade) 1. PC Pins 1.5%,0z 1. SPNO-DB, Form X 1. Silver/Gold — High Current
2.0.200" (MIL Grade) 2. Turret, 1/8" Ig. 2.50zmin 2.SPNC-DB, FormY 2. Silver/Gold — Low Current
3.0.156" (Com’l Grade) 3. Turret, 3/16” Ig. 3.6 0z max 3.SPDT, Form C
4.0.200” (Com’l Grade) 4, Wire Wrap 4. SPDT-DB, Form Z
5. Right Angle
PC Pins
6. Solder D
A. With Wires 06.0" Ig.
B. With Wires 12.0" Ig.
C. With Wires 18.0"Ig.
D. With Wires 24.0" Ig.
E. With Wires 30.0" Ig.
@ Available on 0.200" wide models only.
20 OTTO Full Line Catalog Specifications Subject To Change Without Notice



B3S

SEALED SUBMINIATURE BASIC SWITCHES  *sinciss

SEALED, DOUBLE BREAK, SNAP-ACTION, SUBMINIATURE

OTTO’s sealed, double break B3S basic switch is designed for
demanding applications that require a reliable seal. Sealed
to IP68S, the B3S basic switch has a high cycle life - tested
to 1 million cycles at logic level. The switch is also capable of
handling up to an 8 amp resistive load.

Great double break circuit versatility is available with your
choice of normally open (Form X), normally closed (Form Y),
3 terminal SPDT (Form C) or 4 terminal SPDT (Form Z).

The B3S is designed for use in places where space is limited,
with or without lever actuators. In addition, the switch can be
used as part of pushbutton, trigger and toggle switches that
require sealing for demanding applications. Multiple terminal
styles and wire lead options are available.

o
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B3S Standard Characteristics/Ratings:

Featu res. ELECTRICAL RATINGS:  Sea Level @ 28VDC
° Sealed to IP68S Rating Load Current Life Cycles
. . High Level N.C. or N.O. Resistive 8A 50,000
e Double break circuit Form C
* Logic level switching option tested to 1 million pigh LevelNG. orNO. - Resistve 8A 50000
electrical cycles High Level SPDT Form € Resistive 5A 50,000
e 0.200" switch width High Level SPDT FormZ  Resistive 5A 50,000
e Choice of 10 standard terminal styles or wire leads Logic Level @5VDC Resistive 10mA 1,000,000
. Dwv 1000Vrms
e Lever actuators are also available Mechanical Life: 1,000,000 cycles
¢ Momentary action Seal: 1P68S
° RoHS compliant Operating Temp Range: -40°C to +85°C
Operating Force: 6+2o0z
Overtravel: .004 min.
Release Force: 1 0z. min.
Movement Differential: .018 +/- .008
MATERIALS:
Cover: Blue Thermoplastic
Case: Blue Thermoset
Boot: Silicone Rubber

B3S PART NUMBER CODE

B3S - X X X X X
Switch Width/ Terminal Style Operating  Circuitry Contact Rating
Actuator or Wire Length Force
1.0.200” Wide, Straight 1.PC Pins 1.6 4/- 20z 1. SPNO-DB, Form X 1. High Level Ratings
Plunger 2. Turret, 1/8" Ig. 2.SPNC-DB, Form Y 2. Logic Level Ratings
3. Turret, 3/16" Ig. 3. SPDT, Form C
4. Wire Wrap 4. SPDT-DB, Form Z
5. Right Angle PC Pins
6. Not Used

A. With Wires 6.0" Long

B. With Wires 12.0" Long
C. With Wires 18.0" Long
D. With Wires 24.0" Long
E. With Wires 30.0" Long

Specifications Subject To Change Without Notice www.otto-controls.com 21
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B3S

SEALED BASIC
SWITCHES

SEALED SUBMINIATURE BASIC SWITCHES

SEALED, DOUBLE BREAK, SNAP-ACTION, SUBMINIATURE

.510 MAX-G—|

.281+£.002 —=]

.096 —==

P =

400+.015% 3654 015%
FREE POS. OPER. PT.

N
A/

+.002 _/7
S N ]
NO C NC NL
.0204:002 I
——

!
O _go

BASIC SWITCH
(APPLIES TO ALL SWITCHES IN THIS DRAWING)

® 08s*002

426
* Please note: The free position and operate point are not the same as the B3.

.074+£.005

SR.100

-.001

4

125

.053+.003 -G—I m

TERMINAL STYLE 1
PC PINS

90°£5°

O

Nl

(OVAL HOLE)

—=
.070 —DI <

TERMINAL STYLE 5
RIGHT ANGLE PC PINS

4

125

.0534.003 ->| I‘j

TERMINAL STYLE 2
TURRET, 1/8" LONG

187

.0534.003 -—I D

TERMINAL STYLE 3
TURRET, 3/16" LONG

WIRE TERMINAL STYLES

.502

|

24 AWG WIRE LENGTH FOR A, B, C, D & E
i~ TERMINAL [ WIRE WIRELENGTH | by o DIM. "y
X NO. COLOR CODE : § 030
A 06.00+ .38 06.09+ .38
1 BROWN
2 YELLOW B 12.00+ .50 12.09+ .50 TERMINAL STYLE 4
3 =D C 18.00+ 50 | 18.09% .50 WIRE WRAP
" BLUE D 24.00% 50 24.09% 50
E 30.00+ .75 30.09+ .75
(OVAL HOLEY
(OVAL HOLE)—/ (OVAL HOLE) (OVAL HOLE)
1 1 1
2 I
¢ 3 O_}o 2 2 2 3 2
2 O—L—O 3 * Ao 3 10—A A—04 8
SPDT-FORM C SPDT-DB 4
SPST-NC-DB SCHEMATIC CIRS(?L'J—'IEMS/}I:\I—(II?E 4
10—A Aoy SCHEMATIC CIRCUIT STYLE 3 SPDT-DB, FORM Z
CIRCUIT STYLE 2 SPDT, FORM C ’
SPST-NO-DB
SCHEMATIC SPNC-DB, FORM Y
CIRCUIT STYLE 1
SPNO -DB, FORM X
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B3S-5

SEALED BASIC SWITCH WITH LEVERS  *swrciss

SEALED, DOUBLE BREAK, SNAP-ACTION, SUBMINIATURE, INTEGRAL LEVERS

The B3S-5 sealed, subminiature basic switch is made with an
integral actuating lever, combining the switch and actuator into
one assembly. Sealed to IP68S, the snap-action switch is tested
to 1 million cycles at logic level, offering reliable operation in
demanding applications and precision in terms of accuracy and
repeatability.

The B3S-5 subminiature switch is designed for use in places
where space is limited, including internally within toggle,
pushbutton and limit switches. It works well in the aerospace,

SIHDLIMS DISVe

. . . . L In-Line Roller
industrial and material handling markets for applications such Lever Style 3
as conveyor belts, forklifts, ON/OFF switches, door latching
mechanisms, fire suppression systems, and timing devices.
|
“U" Shaped Standard Straight
Features: Lever Style 2 Lever Style 1

¢ Integral Lever Actuators
e Sealed to IP68S
¢ Double break circuit

B3S-5 Standard Characteristics/Ratings:

* Logic level switching option tested to 1 million

electrical cycles ELECTRICAL RATINGS:  Sea Level @ 28VDC
° 0.200" switch width Rating Load Current Life Cycles
. . . High Level N.C. or N.O. Resistive 8A 50,000
e Choice of 11 standard terminal styles or wire leads Form X or Y
° Momentary action g;;[?TL:(\)/:rln Corz Resistive 5A 50,000
e RoHS compliant Logic Level @ 5VDC Resistive 10mA 1,000,000
DWV 1000Vrms
Mechanical Life: 1,000,000 cycles
Seal: 1P68S
Operating Temp Range: -40°C to +85°C
Operating Force: See Part Number
MATERIALS:
Cover: Blue Thermoplastic
Case: Blue Thermoset
Boot: Silicone Rubber

B3S- 5 PART NUMBER CODE

B3 - X X X X X
Switch Width/ Terminal Style Lever Type Circuitry Contact Rating
Actuator and Force
5.0.200" Wide, 0. Special - See Separate 1. Standard Straight 1. SPNO-DB, Form X 1. High Level Ratings
Lever Actuator Product Drawing 5.5 0z. Max Oper. Force 2. SPNC-DB, Form Y 2. Logic Level Ratings
1. PC Pins 2."U" Shaped 3.SPDT, Form C
2. Turret, 1/8" Long 5.5 0z. Max Oper. Force 4. SPDT-DB, FormZ
3. Turret, 3/16” Long 3. In-Line Roller
4. Wire Wrap 6.4 0z. Max Oper. Force
5. Right Angle PC Pins 4. Perpendicular Roller
A. With Wires 6.0" Long 6.5 0z. Max Oper. Force

B. With Wires 12.0" Long
C. With Wires 18.0" Long
D. With Wires 24.0" Long
E. With Wires 30.0" Long

Specifications Subject To Change Without Notice www.otto-controls.com 23
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B3S-5

SEALED BASIC
SWITCHES

SEALED BASIC SWITCH WITH LEVERS

SEALED, DOUBLE BREAK, SNAP-ACTION, SUBMINIATURE, INTEGRAL LEVERS

STANDARD STRAIGHT LEVER
(LEVER TYPE OPTION 1)

"U" SHAPED LEVER
(LEVER TYPE OPTION 2)

IN-LINE ROLLER LEVER
(LEVER TYPE OPTION 3)

(APPLIES TO ALL SWITCHES IN THIS DRAWING) T — 125 125
O @) [3.18] O [3 18]
| ! je 90%50
P00 U el
HOLE T
0532003~ | o70+|
[1.35+0.07] [1.8]
.2814+.002 —== [—— .074+.005
[7{.;&0.05] [1.880.12] | SR-;O& TERMINAL STYLE 1 TERMINAL STYLE 5
-[2%154] ] ‘_g [2.54] PC PINS RIGHT ANGLE PC PINS
g+-002 3 ]
®.001 al @.088+002 P 229 e 125
2 24+o 05 ,/' %001 -398 [2.29] B
-0.02 7 2240051 B8 o O i O O
() T -0.02 j_
NER I 17
U —{ [4.75)
NO NC NC NQ _,I I__ {
10532.003
020,002 —={ b= .041[1.04] - [5283] = [1.3520.07] i?sssst;gooe}]
[.51+.05] l=— 144 [3.66] : -0
282 [7.16] TERMINAL STYLE 2 TERMINAL STYLE 3
426 [10.82] TURRET, 1/8" LONG TURRET, 3/16" LONG
\/
TERMINAL WIRE T~
® @ NO. COLOR O @)
1 BROWN
2 YELLOW
3 RED
4 BLUE
e 500
e WIRE LENGTH e i [12.70]
“ODE DIM. "X’ DIM. "Y
A 6.00+.38 [152.49.7] | 6.09+.38 [154.7+9.7]
B 12.004.50 [304.8+12.7] | 12.09+.50 [307.1+12.7] 030
C 18.00+.50 [457.212.7] | 18.09+.50 [459.5+12.7] [0.76]
D 24.00+.50 [609.6+12.7] | 24.09+.50 [611.9+12.7]
— E 30.00+.75 [762.0+19.05] [ 30.09+.75 [764.3+19.05]
24 AWG, NEMA HP3, TERMINAL STYLE 4
TYPE E WIRES TYP WIRE LENGTH FOR A, B, C, D, & E WIRE WRAP
OPER. POINT: .378+.029 OPER. POINT: .448-+.025 OPER. POINT: .585+.030 OPER. POINT: .609+.029
OVERTRAVEL: .010 MIN. OVERTRAVEL: .010 MIN. OVERTRAVEL: .010 MIN. OVERTRAVEL: .010 MIN.
MOVE. DIFF.: .038+.019 MOVE. DIFF.: .033+.017 MOVE. DIFF.: .036+.020 MOVE. D'FF1-034i-019
l
; 650+.040 680+.038
459+.035 5142.025 [16.51+1.02] [17.27+0.96]
O, [11.5920.88] [13.06:0.63] FREE POS. o) L FREE POSITION
FREE POS. FREE POS.
T F [
O ® O ® O @ O ®
1
-ﬂ—| l=— (.100 ) (.073) n n (.024 ) n n —n— (.027)
ﬂ n ﬂ [2.55] ﬂ ﬂ —ﬂ’ [ [1.86] ﬂ H [0.60] n [0.69]

PERPENDICULAR ROLLER LEVER
(LEVER TYPE OPTION 4)

,OO{
Lk |

(OVAL HOLE)—"

20—y | w03 8

LEVER PIVOT

IS OPPOSITE
PIN 1 ON

FORM C SWITCH

O,
O O

(OVAL HOLE)

L

2
2
1 O_A A_O 4 3 O_J;—O 2 . . 3
SPST-NO-DB SPST-NC-DB A o1 3 ! 4
SCHEMATIC SCHEMATIC SPDT-FORM C SPDT-DB
SCHEMATIC SCHEMATIC
CIRCUIT STYLE 1 CIRCUIT STYLE 2 CIRCUIT STYLE 3 CIRCUIT STYLE 4
SPNO -DB, FORM X SPNC-DB, FORM Y SPDT, FORM C SPDT-DB, FORM Z

O

(OVAL HOLE)

1
20—!L—03
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MINIATURE BASIC SWITCHES

B5

BASIC

SWITCHES

DOUBLE BREAK, SNAP-ACTION COMMERCIAL & MILITARY GRADES, MINIATURE

Bb5 series basic switches are miniature in size and feature up to
10 amps switching capability of 100,000 cycles. Mechanical life
is one million cycles.

The molded housing is rugged and structurally stable. The
terminals are sealed against solder flux entering the switch and
are bright acid tin plated for excellent solderability.

Features:
¢ Up to 10 amps switching capability
¢ High contact pressure
¢ Precision operating points
¢ Button accepts actuation directly from cam
¢ Constructed in accordance with MIL-PRF-8805/7
¢ Available in Commercial & Military grades
¢ Choice of four standard terminal styles or wire leads
¢ ULrecognized
¢ B5-21141 qualified to MS27217-1
¢ Momentary action
¢ RoHS compliant
B5 PART NUMBER CODE
B5 - X X X X X
Model Terminal Style Operating Circuit/ry Contact
or Wire Length Force Material
1. Commercial 1. Solder 1.5%,0z 1. SPNO-DB, FormX 1. Silver/Gold —
2. Military 2.Taper Tab Quick 2.6 o0zmax  2.SPNC-DB, FormY High Current
Connect 3.50zmin 3.SPDT, Form C 2. Silver/Gold -
3.0.110 Quick 4. SPDT-DB, Form Z Low Current
Connect D
4.PCPin

A. With Wires 06.0" Ig.
B. With Wires 12.0"Ig.
C. With Wires 18.0" Ig.
D. With Wires 24.0"Ig.
E. With Wires 30.0" Ig.

@ Mates with AMP Series 110 receptacles.

Specifications Subject To Change Without Notice

Solder
Terminal Style

Standard Characteristics/Ratings:

ELECTRICAL RATINGS:
Circuitry Load Sea Level 70,000 feet Sea Level @
@ 28VDC @ 28VDC 115VAC, 60Hz
SPNO-DB &  Resistive 10A 10A 7.5A
SPNC-DB Inductive* 15A 3.5A 5A
Lamp 1A N/A 3A
SPDT-DB Resistive 10A 10A 5A
2 Circuit Inductive* 5A 2A 5A
Lamp 3A N/A 1.5A
SPDT Resistive 10A 10A 5A
Inductive® 3A 1.5A N/A
Lamp 3A N/A N/A
*L/R = 0.026
DWV 1000Vrms 400Vrms
Electrical Life: 100,000 cycles
Mechanical Life: 1,000,000 cycles
Seal: Unsealed
Operating Temp Range: -65°C to +125°C

Operating Force:

50z, +3/-2 0z or 6 0z max or 3 0z min

Release Force:

2 0z min

Operate Point:

0.406 +/- 0.010 inches from mounting holes

Overtravel:

0.012 inches min

Movement Differential:

0.020 +/- 0.005 inches

Pretravel: 0.050 inches max

MATERIALS:

Case: Thermoset, blue

Cover: Thermoset, blue

Button: Thermoplastic, black
Terminals: Brass with bright acid tin plating
Contacts: Stationary: Silver with gold

Moveable: Silver with gold

Terminal Hardware:

None provided, optional wires

Mounting Hardware:

None provided

www.otto-controls.com 25
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B5

BASIC
SWITCHES

MINIATURE BASIC SWITCHES

DOUBLE BREAK, SNAP-ACTION COMMERCIAL & MILITARY GRADES, MINIATURE

5004005 BASIC SWITCH
[12.70+.13] (APPLIES TO ALL SWITCHES IN THIS DRAWING)
SQUARE BUTTON | c qh__ —7
.1004.005 [—— f
[2.54%.13] ['1400 gﬁogg] FR'é4EGP[c1>1s'|3T3|]ON oTTO
gz g ] 7659 [ %e)
e |
Tl—_c':_.] [ ._Ek; | 250 006
I [6. .15]
.088.005 J u ‘ 2. °88+(?0012 224 31 f
[2.24+.13] 093
.020+.002 —e=ff=— — 102+.010 [2.36]
[.51+.05] | | [2.59+.25]
2X.215+.010 .275+.010
2X
[2X 5.46+.25] a0t 006 [6.99:+.25]
[20.07+.15]
TERMINAL STYLE 1 TERMINAL STYLE 2 TERMINAL STYLE 3 TERMINAL STYLE 4
SOLDER TAPER TAB Q. C. TERMINALS .110 QUICK CONNECT PRINTED CIRCUIT PINS
MATES W/AMP SERIES TERMINALS MATES/AMP
78 RECEPTACLES SERIES 110 RECEPTACLES
FL M M 4|/_\Ij
[ © ] (9] | &) [& | & L | _ [N
s 2 a4 22 ) [41%]
l [%280031 : 8:33] E100 [2.54] __I L_
s ‘ osoran—2 Ef
.090+.005 [1.35]
[2.29+.13] .110[2.79] —>|
AR (OVAL HOLE)
(OVAL HOLE)—| \
3 4
)] [S+— o—s Ao
SPST-NO-DB 3
(.350) SCHEMATIC
[8 89] CIRCUIT STYLE 1
SPNO -D, FORM X 4
(OVAL HOLE)
e
"y 2 O—L—O 1
SPST-NC-DB
SCHEMATIC f
CIRCUIT STYLE 2
) R SPNC-DB, FORM Y
24 AWG
WIRE LENGTH FOR A, B, C & D (OVAL HOLE)
WIRE LENGTH 2
DIM. "X" DIM. "Y"
CODE 1 A 3
A 06.00+.38 06.09+.38
[152.4+9.7] | [157.7£9.7] SPDT-FORM C
B 12.00+.50 12.09+.50 SCHEMATIC M
[304.8+£12.7] | [307.1£12.7] CIRCUIT STYLE 3 i
c 18.00+.50 18.00+.50 SPDT, FORM C
[457.2412.7] | [459.5£12.7]
b 24.00+ .50 24.09+ .50
[609.6+£12.7] | [611.9+12.7] OVAL HOLE)
c 30.00+.75 30.09+.75 (
[762.0£19.1] | [764.3£19.1]
20—y g
TERMINAL | WIRE
NO. COLOR 30—4A A 04
1 BROWN SPDT-DB i
2 YELLOW CIRCUIT STYLE 4 !
3 RED SPDT-DB, FORM Z
4 BLUE

26 OTTO Full Line Catalog
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B5-7

MINIATURE BASIC SWITCHES SWITCHES

DOUBLE BREAK, SNAP-ACTION, MINIATURE, FRONT OR END TERMINALS

w
>
4]
@)
wn
Standard Characteristics/Ratings: g
_|
) ) ELECTRICAL RATINGS: See chart below @)
End Terminal Style Front Terminal Style Electrical Life: 50,000 cycles %
Mechanical Life: 100,000 cycles 52
. . . . . Seal: Unsealed
Two switches in one case! The B5-7 series basic switches are - " "
.. .. R . .. Operating Temp Range: -65°C to +125°C
miniature in size but feature up to 10 amps switching capability -
Operating Force: 12 +/-4 0z
of 100,000 cycles. -
Release Force: 50z min
The molded housing is rugged and structurally stable. The Operate Point: 0.396 +/- 0.010 inches from mounting holes
terminals are sealed against solder flux entering the switch and Overtravel: 0.012 inches min
are bright acid tin plate brass for excellent solderability. B5-71 Simultaneity: Within 0.004 inches
has end terminals; B5-72 has front terminals. Movement Differential: 0.020 +/- 0.010 inches
Pretravel: 0.050 inches max
Features: MATERIALS:
e Double pole, 4-circuit Case: Thermoset, blue
. . . Cover: Thermoset, blue
¢ Up to 10 amps switching capability E— Thermoplastic, black
¢ Simultaneity of both poles to within 0.004" Terminals: End or front solder type brass with bright acid tin plating
e Button accepts actuation directly from cam SN SLCLE
. . Terminal Hardware: None provided
¢ Choice of end or front terminals = :
Mounting Hardware: None provided

¢ Momentary action
¢ RoHS compliant

Catalog Type of Sea Level Sea Level Sea Level @ Sea Level @ 70,000 feet 70,000 feet Contact
Number Load @ 28VDC @ 28VDC 115VAC, 60Hz 115VAC, 60Hz @ 28VDC @ 28VDC Plating
DPST 4 Circuit DPST 4 Circuit DPST 4 Circuit Over Silver
B5-71001 & B5-72001 Resistive 10A 10A 7.5A 5A 10A 10A Gold
B5-71001 Inductive® 7.5A 5A 5A 5A 3.5A 2A Gold
B5-72001 Inductive 5A 2A 5A 5A 3.5A 2A Gold
B5-71001 & B5-72001 Lamp 2A 2A N/A N/A N/A N/A Gold
B5-71004 & B5-72004 Resistive 5A 5A N/A N/A 5A 5A Gold
B5-71004 & B5-72004 Inductive* 3A 3A N/A N/A 3A 3A Gold
B5-71002 Logic Level Resistive 1A 1A N/A N/A 1A 1A Gold
B5-72002 Logic Level Inductive* 0.5A 0.5A N/A N/A 0.5A 0.5A Gold
Dielectric Withstand: 1000Vrms 1000Vrms 1000Vrms 1000Vrms 400Vrms 400Vrms
*L/R = 0.026
781 8X .120 781
f
2X .2501.015 :]_ _Dﬁoss 2015 W
P ! | 1 Lﬁ [y ] (=]
p— L aL( 040) 8X .187 @ 125 8X .080
— s 125 T hex 125
Circuit Schematic 2X.08 ’ A2 -
DPDT-DB (Form ZZ) f L — i #m ° 2X .0604.005—={
4 ] ke ™ Hl W
POS, —q 3 Nea L oax e PONT ] OPERATE bl 334
2X 20— e ee— l — 766 e 0 = l 2X 19’0¢ 005
‘ t -— j RASIED BOSS 766
o = s n‘ :IJ 088+.005 .088+.005
A7
= - i/ —
w7 C‘ TBX .020+.005 ¢v088+’0012/ J
088" 33 J %0 060 MAX TYP_J -
MTG. HOLE - =—100 -100+£.005 EPOXY SEAL
}=—500+.005
B5-71 End Terminals B5-72 Front Terminals
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OVERVIEW

G2 and G3
Grips
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G2

G2 AEROSPACE & MILITARY CONTROL GRIPS &

MILITARY GROUND SUPPORT & FLIGHT CONTROL GRIPS

For over 50 years, OTTO has built a reputation for innovative
engineering capabilities and adherence to the highest quality
standards. Our switches and controls perform every day in some of
the toughest applications in the world, from Military Ground Support
Grips, Throttle Quadrant and Control Grips for fixed-wing aircraft,
to Helicopter Cyclic and Collective Grips. OTTO houses a complete
IS0 9001 (previously MIL-1-45208), as well as 1ISO 17025 (A2LA), onsite
test lab facility with environmental, mechanical, electrical and audio
test capabilities. Registration to 1S0 9001:2015, AS9100D and FAA ) ]
Part 145 Repair Station. Our experience and know-how in the design Cyclic Grips
and manufacturing of precision switches and grips have made us
a supplier to all flight control manufacturers. With an emphasis on
sealed-switch technology and custom electromechanical switch
design and development, OTTO has a solution to meet the most
demanding applications.

Military Ground

Military Ground Support Grips Support Grips

¢ Custom machined heads available to fit
standard handles

¢ Backlighting options

e Custom head can be outfitted with a variety
of OTTO switches

Military Flight Control Grips B8 Style Grips

e B8 & Cobra style grips are made in accordance -
Cobra
Style Grips

with MIL-DTL-25561
¢ Most ergonomic version on the market
= ]

¢ Non-reflecting, non-hygroscopic, rugged injection
molded grip

e Choice of termination styles—from integral
connectors to wire harnesses

¢ Threaded disconnect or tube mounting

e Can be populated with MIL qualified switches,
standard or custom configurations

Throttle Control Grips
¢ Control for fixed-wing aircraft

e Custom toggle & rocker switches can be used
to meet high cycle requirements

Throttle Grips

"~ »  Collective Grips

Specifications Subject To Change Without Notice www.otto-controls.com 29



https://www.otto-controls.com/

G2

s G2 AEROSPACE & MILITARY CONTROL GRIPS

HELICOPTER CYCLIC & COLLECTIVE GRIPS

Helicopter Cyclic & Collective Grips

e Grips have thin-wall, investment cast aluminum
construction for high strength & low weight

e Modular construction

e Custom heads & switch mounting plates can be
fabricated to fit standard handles

¢ Available with switch access panel for easy repair
& maintenance

e Avariety of button colors & style options available
¢ Transducer & electromechanical trim switch options
Exploded View

Collective Grip with
Thumbwheel Switch
and NVG Compatible
Backlighting

Helicopter
Cyclic Grips

Cyclic Grip with
Custom Switch
Guards

Systems Grip
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G2

G2 FLIGHT CONTROL GRIPS CONTROL

RUGGED DESIGN

For over 50 years, OTTO has built a reputation for innovative
engineering capabilities and adherence to the highest quality
standards. Our switches and controls perform every day in some of
the toughest applications in the world, from Military Ground Support
Grips, Throttle Quadrant and Control Grips for fixed-wing aircraft, to
Helicopter Cyclic and Collective Grips. 0TTO houses a complete 1SO
9001 (previously MIL-1-45208), as well as ISO 17025 (A2LA), onsite
test lab facility with environmental, mechanical, electrical and audio
test capabilities. Registration to ISO 9001:2015, AS9100D and FAA
Part 145 Repair Station.

Using OTTO's extensive experience in designing and manufacturing
flight grips combined with OTTQ’s high quality, high performance
switches, OTTO has created standard flight grips for use in a variety
of flight control applications. The G2-0216, G2-0217 and G2-0218 grips
are cast aluminum for strength and include a multitude of switches
to control a myriad of functions. Standard cable length is 8" min.
The grips are designed to be dropped in to almost any flight control
application.

(3.800)
2.93%.02
2.38+.02

wee—  G2-0216
e

(15°) (20%)

I | \/
RS1: S5

G2-0216

(2.100)

1.61%.02

/ /’T' \ng 1.524.06
‘ Features:
Rt D , PROOF LOAD. 87 POUNDS “qe
ULTIMATE LOAD: 100 POUNDS.
OR.FEETTAJ%_/ ® ¢  Flight control grips now offered as a standard part -
Ready to use right out of the box
e Available in three versions - left hand with hand rest, right
9 hand with hand rest and right hand with no hand rest
e Grips have thin-wall, investment cast aluminum
EZB construction for high strength & low weight
sonons surrace— | i e Modular construction
)g 408 ¢ Incorporates switch access panel for easy repair &
p—— : J maintenance

Our experience and know how in the design and manufacturing of

F=— 1.35%.06 —==

I precision switches and grips have made us a supplier to all major
27108 flight control manufacturers. With an emphasis on sealed-switch
Broos technology and custom electromechanical switch design and
development, OTTO has a solution to meet the most demanding
applications.
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G2

FLIGHT
CONTROL

G2 FLIGHT CONTROL GRIPS

RUGG

ED DESIGN

(4.400)
3.53£.02
2234.02
2,024 06 ————==]
= 110£.02 =
p—
(]
s G2-0217
(SWITCH SHOWN
IN UP POSITION)
Lsa—\
7\ (2510)
1.834.06
L7 1.554.02
594.02
65:06  LS3 754.06
(17 / (05
o 1.524.06
ORIENTATION—"" | N ‘
FEATURES
LATERAL LOAD DIRECTION (4.038)
PROOF LOAD: £67 POUNDS. Q
ULTIMATE LOAD:100 POUNDS: \
(]
BONDING SURFACE——_| {
@ .1954.003 — ' t
406
(3.800)
= 1.494.06 —== f 293+.02
2.38+.02
1.81 1.45%.02 ——=]
F—— 150 .06 ——==]
I— 87:.02 =]
292406 15 o)
RS1 R557
1.61.02
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G2-0218

(2.100)

1.52%.06

ORIENTAT\ON/

FEATURES

, LATERAL

PROOF LOAD: +67 Pt
ULTIMATE LOAD:100 POUNDS.

LOAD DIRECTION
'OUNDS.

(4.048)

BONDING suRFACE\F

1

@ 195% 03—

— 1.35: .06 —=]

2.71%.06

784 .
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G2

G2 COMMANDER GRIPS  “"gps

RUGGED DESIGN

Castfrom aluminum alloy, the G2 Commander Gripis arugged
industrial control grip suitable for demanding applications.
The standard G2 Commander Grip offers nine different
faceplate configurations that include pushbutton, toggle,
transducer, split trim and Hall effect switches. Thousands
of custom faceplate configurations are possible. The grip
body has 10 possible switch location options.

The G2 Commander Grip is suitable for use in military,
aerospace and industrial applications, and is the ideal
solution where durability and dependability are required.

Features:

e Standard design eliminates the need for tooling
charges

¢ Available as a fixed grip or can be mounted on an
0TTO Hall effect joystick

¢ Various mounting & termination options available

¢ Nine standard faceplate configurations that
collectively include 0TTO's T3, T4 and T5 toggle
switches, P4, P7 and P9 pushbutton switches,
K1 rocker switches, SPT split trim switches, J2
transducer switches, FG flip guards, and HTWM, i
HTL and HTLT Hall effect controls. Commander Grip

¢ Thousands of custom faceplate configurations with Brow Shown
possible that can accommodate virtually all 0TTO

pushbutton, rocker, toggle, trim, transducer and

L4 Operator presence and trigger options MATERIALS:
e USB output option Handle: Aluminum, investment cast, A356-T6
. Faceplate: Aluminum, wrought, 6061-T6
.
Tested to withstand a 265 Ib. load Wires (Flying Leads): 22 AWG per M22759/11-22
® G"p sealed to IP68S (SUbleCt to change based on Wires (USB Cable) USB 2.0 type A connector

switch choice)

G2 COMMANDER GRIP PART NUMBER CODE

G2 - X X XX X X X X X X X
Trigger Operator Facepl((irip Head  Grip 4ad Grip Head Ep Head Handle Cable \aint
With Guard Presence  Option*  Brow Switches Switches Switches Switches Output
Back Top Side*

1. None 1. None AA 1. None 1. None 1. None 1. None 1. None 1. Flying Leads 3' 1. Polyurethane Per

2.Yes 2.Yes AB 2.Yes 2.0ne P7 Back 2. One P7 Top 2. 0ne P7 Side 2. One P7 Side 2.USB Cable 5** MIL-DTL-53039,
AC Left Left Left Left Color Black #37038
AD 3. One P7 Back 3. 0ne P7 Top 3. 0ne P7 Side 3. One P7 Side Per FED-STD-595
AE Right Right Right Right 2. Powder Coat,
AF 4.Two P7's-Back 4.Two P7's-Top 4. Two P7's - Side Color Black #37038
AG Left & Right Left & Right Left & Right Per FED-STD-595
AH
AJ

* See Faceplate Configurations on Pages 33-34.
Faceplate options AB, AD and AH not available with grip head switches side, option 2 & 4.
Faceplate options AE and AF not available with grip head switches side, option 3 & 4.
**Faceplate options AC and AF not available with USB Cable Output option.
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G2

ars o G2 COMMANDER GRIPS

RUGGED DESIGN

‘ (8.76) ‘ STANDARD DIMENSIONS (3.62) ‘

BROW

" SHOWN

4X 1/4-28 UNF-2B
HELICOIL, ¥ .25

( .825)

FACEPLATE L ) <
OPTION AA ’ , | 2x(99)
SHOWN

7.17)

TRIGGER WITH
GUARD SHOWN

OPERATOR
PRESENCE
SHOWN

GRIP HEAD AND HANDLE SWITCH OPTIONS

GRIP HEAD SWITCH TOP, LEFT
P7 PUSHBUTTON SWITCH #3

GRIP HEAD SWITCH TOP, RIGHT
P7 PUSHBUTTON SWITCH #4

-

g
[

GRIP HEAD SWITCH BACK, LEFT
P7 PUSHBUTTON SWITCH #1

GRIP HEAD SWITCH BACK, RIGHT
P7 PUSHBUTTON SWITCH #2

-

X
[

HANDLE SWITCH, RIGHT GRIP HEAD SWITCH SIDE, RIGHT

P7 PUSHBUTTON SWITCH #8 P7 PUSHBUTTON SWITCH #6
HANDLE SWITCH, LEFT
GRIP HEAD SWITCH SIDE, LEFT P7 PUSHBUTTON SWITCH #7
P7 PUSHBUTTON SWITCH #5 _
— A A — A A
8 6 A A, —A A—r7
7
5
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G2

G2 COMMANDER GRIPS <"

TRIGGER, BROW AND OPERATOR PRESENCE OPTIONS

TRIGGER OPTIONS

e

P4 PUSHBUTTON SWITCH

NO TRIGGER TRIGGER WITH GUARD

OPERATOR PRESENCE OPTIONS

P7 PUSHBUTTON SWITCH #9

NO OPERATOR PRESENCE OPERATOR PRESENCE

BROW OPTIONS

NO BROW WITH BROW
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G2
aurs o G2 COMMANDER GRIPS

STANDARD CONFIGURABLE FACEPLATE OPTIONS

FACEPLATE OPTIONS
HTL4 HALL EFFECT SWITCH

BLUE (X OUTPUT)

P7 PUSHBUTTON SWITCH

OUTPUT X

BLACK (GROUND)

-l- - - - A

YELLOW (Y OUTPUT)
RED (VCC)

T5 TOGGLE SWITCH E A,
i 19
12
|30—| 7%‘ |—O15
17 g

16

HTLT4 HALL EFFECT SWITCH

T3 TOGGLE SWITCH

7l

Sand

12 13

J2 TRANSDUCER SWITCH

17
(+VDC IN)

P7 PUSHBUTTON SWITCH

|: A
T4 TOGGLE SWITCH s
14

12
130—' —(%‘ |—O|5 T5 TOGGLE SWITCH
22

16

19 (VDCIN)

P7 PUSHBUTTON SWITCH

_—I__‘_
i
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G2

G2 COMMANDER GRIPS  “"™¢gris

STANDARD CONFIGURABLE FACEPLATE OPTIONS

FACEPLATE OPTIONS
HTL4 HALL EFFECT SWITCH

BLUE (X OUTPUT)

P R

! 4700pF
BLACK (GROUND) ! ! T3 TOGGLE szTCH
YELLOW (Y OUTPUT) 1 ! }""’{ rh 15 16 17 18

SRLR!

P7 PUSHBUTTON SWITCH

FG FLIP GUARD HTWM HALL EFFECT SWITCH

Vee (+)

RED
A
12 4700pF  QUTPUT 1 (0)
[ YELLOW
12 4700pF

GND (-)

K1 ROCKER SWITCH

BLACK

A 12
T5 TOGGLE SWITCH 2

20

2
19030)\72%;‘ o

22

P7 PUSHBUTTON SWITCH

i \: A5
25
12
130—' 7%‘ |—015
o)\ T5 TOGGLE SWITCH
17 g

20

T5 TOGGLE SWITCH

14

16

P7 PUSHBUTTON SWITCH

T3 TOGGLE SWITCH

14 15 16 17 A 25
HTL4 HALL EFFECT SWITCH 1dbd \; .

BLUE (X OUTPUT)
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G3

GRIPS G3 UNIVERSAL GRIPS

HEAVY EQUIPMENT & MATERIAL HANDLING GRIPS

The G3 Universal Grips can be customized for top-of-the-
line machines requiring high switch content, or to provide
only basic control functions on lower tier units. The grips
are designed to be panel mounted as a fixed control grip or
mounted on an OTTO JH, JHL or JHM joystick.

The OTTO G3 Universal Grips have a modular design and were
developed for use with 0TTQO’s standard pushbuttons, rockers,
toggles, Hall effect switches and the JH, JHL and JHM series
Hall effect joysticks. The G3 Grips are easily customized with
multiple switch configurations, quickly and without tooling
charges.

G3-A Universal Grip

with Blank AS Faceplate G3-B Universal Grip

with Custom Faceplate

Features:

e Compatible with the 0TTO JH, JHL and JHM series
Hall effect Joysticks

e Variety of sizes/shapes available G3-A Universal Grip
¢ Accommodates a full line of pushbutton, rocker, with AB Faceplate G3-B Universal Grip
toggle, HP Hall effect & HPL proportional output with BC Faceplate

series of switches
¢ Various mounting & termination options available

¢ Includes mounting adapter with boot ring (where
applicable)

¢ Modular faceplate design reduces the need for tooling
charges

Internal View

G3-CK Universal Grip
with Backlighted
8-Button Faceplate
Keypad and 10-Button
Side Keypad

G3-C Universal
Grip with CP
Faceplate

Custom Mounting
Adapters Available

>

G3 Contour Grip
Available in Left-hand

and Right-hand Options
Custom Terminations Available
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G3-A

G3-A UNIVERSAL GRIPS Y Gkies

HEAVY EQUIPMENT & MATERIAL HANDLING GRIPS
! (2.5)
‘ A 153
Standard Characteristics/Ratings: i}
ELECTRICAL RATINGS:
K1 Switches ‘
Electrical Rating @ 28 VDC 16 AMP Resistive Load; 7 AMP Inductive Load
Electrical Life 25,000 Cycles at Full Load. ‘
100,000 Cycles at Logic Level (10mA@5VDC) ‘
P9 Switches
Electrical Rating @ 28 VDC 5 AMP Resistive Load; 3 AMP Inductive Load
Electrical Life 25,000 Cycles at Full Load.
1,250,000 Cycles at Logic Level (10mA@5VDC) (7.0)
MECHANICAL RATINGS [178]
K1 Switches
Mechanical Life 100,000 Cycles
P9 Switches
Mechanical Life 1,250,000 Cycles cross_| ' CROSS BOLT
BOLT NUT ‘
ENVIRONMENTAL:
Units Min v Max 1 & |
Operating Temperature: °C -40* 20 85 [26.04] LOCKWASHER
K1 Switches
Switch Seal Integrity Watertight per IP68S (1 meter) and IP69K
P9 Switches A SECTIO ADAPTER
Switch Seal Integrity Watertight per IP68S (1 meter) and IP69K ECTION B-B
Grip
Seal Integrity Unsealed (3.0
MATERIALS:
Handle Thermoplastic, Glass Reinforced, Black
Faceplate Thermoplastic, Glass Reinforced, Black
Mounting Hardware #10 Crossbolt with Nut and Lockwasher
Wires 22 AWG, UL Style 1569, (20" Long)
* Minimum operating temperature is -30°C when a K1 Switch is installed.
B 7 OPTIONAL
K TRIGGER
% PUSHBUTTON
- - LOCATION
?.194+.005
[4.93£0.12]
(2.10)
[53.3]

=B T (24)
-l @3s0+005  [6.1]
[9,650.12]

-1/8" DRAFT/SIDE

SECTION A-A

Note: All dimensions are for reference only.
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G3-A

GRIPS G3-A UNIVERSAL GRIPS

HEAVY EQUIPMENT & MATERIAL HANDLING GRIPS

G3-A UNIVERSAL GRIP PART NUMBER CODE

G3-A X XX X X X X X X X
Configuration Switches Trigger K1 Rocker #1 K1 Rocker #2 P9 Button #1 P9 Button#2 P9 Button #3 P9 Button #4
Pushbutton Style - Black*  Style - Black*  Color Color Color Color
in Handle
1. Grip With Adapter See 1. None 1. None 1. None 1. Red 1. Red 1. Red 1. Red
2. Grip Without Configuration 2. Black 2. On-0ff 2. On-0ff 2. Black 2. Black 2. Black 2. Black
Adapter Sheeton 3. Red 3.(0n)-Off 3.(0n)-Off 3. Orange 3.Orange 3.Orange 3. Orange
3. Replaceable next page 4, 0n-0ff-On 4. 0n-0ff-On 4. Yellow 4. Yellow 4. Yellow 4. Yellow
Z%ceplaaith 5.(0n)-0ff-(On)  5.(0On)-0ff-(On) 5. Green 5. Green 5. Green 5. Green
apter
4. Replaceable 6. B.Iue 6. B.Iue 6. B.Iue 6. B.Iue
Faceplate Without 1. Violet 1. Violet 1. Violet 1. Violet
Adapter** 8. Gray 8. Gray 8. Gray 8. Gray
9. White 9. White 9. White 9. White
N. None N. None N. None N. None

* () denotes momentary. On position or momentary position is up or to the right.
Contact factory for rocker legends and additional color options.

** Allows the grip faceplate to be removed and replaced or changed without
uninstalling the grip. The faceplate switches are connectorized for easy removal.

G3-A UNIVERSAL GRIP SCHEMATICS

BLACK WIRE BLACK WIRE
SWITCH CONFIGURATIONS: e
Po it AL, AM
P9-31112XW
ROCKER #1 @—————
L A A srowvwme KICHXARAAA
SWITCH CONFIGURATIONS:
A RED WIRE (NOT USED IN
AA, AC, AE, AG UP OR RIGHT RED WIRE DOWN OR LEFT CONFIG. 2 OR 3)
v -
ROCKER #1 @
K1CHXAAAAA
BLACK WIRE
A ORANGE WIRE (NOT USED IN
DOWN OR LEFT CONFIG. 2 0R 3) BLACK WIRE
P9 #1
PO.3T112XW
P9 #1
P9-31112XW
BLACK WIRE A A BROWN WIRE
SWITCH CONFIGURATIONS: ~ ¢—4& A BROWNWRE
P9 #1 AQ
PO-31112XW P9 #2
P9-31112XW
PO #2
A A BROWN WIRE P9-31112XW
SWITCH CONFIGURATIONS: A A REDWRE
SWITCH CONFIGURATIONS:
AB, AD, AF, AH A A REDWRE
PO #2
P9 #3
Po-31112XW P9-31112XW
A A RED WIRE
A A ORANGEWRE SWITCH CONFIGURATIONS:
AR BLACK WIRE
UP OR RIGHT. ORANGE WIRE
v
P9 #4
P931112XW po#1
K'ngKER # P9-31112XW
A A YELLOW WIRE
A YELLOWWIRE (NOT USED IN A R BROWN WIRE
DOWN OR LEFT CONFIG. 2 OR 3)
BLACK WIRE TRIGGER
BLACK WIRE SWITCH CONFIGURATIONS:
BLACK/WHITE WIRE
UP OR RIGHT. BROWN WIRE P9 #1
v P9-31112XW
TRIGGER
ROCKER #1 @—— A A BROWN WIRE Po-11112XW
KICHXAMAA SWITCH CONFIGURATIONS:
SWITCH CONFIGURATIONS: A reowre goruseom AP A SUCKWITEWRE
AJ, AK DOWN OR LEFT CONFIG. 2 OR 3) pos2
UP ORRIGHT ORANGE WIRE Po-s1IZXW
v
A A RED WIRE
ROCKER #2 @———
K1CHXAAAAA
A YELLOW WIRE (NOT USED IN P9 #3
DOWN OR LEFT CONFIG. 2 OR 3) P9-31112XW
A A ORANGE WIRE
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G3-A

G3-A UNIVERSAL GRIPS Y GRips

HEAVY EQUIPMENT AND MATERIAL HANDLING GRIPS

G3-A UNIVERSAL GRIP SWITCH CONFIGURATIONS

1. All pushbuttons are normally open (NO).

2. All grips have flying leads, 22 AWG & 20" long.

3. Faceplates and switches are not actual size.
Switches are not proportional to the faceplates.
Drawings are for configuration reference only.
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G3-B
UNIVERSAL
GRIPS

G3-B UNIVERSAL GRIPS

HEAVY EQUIPMENT AND MATERIAL HANDLING GRIPS

ELECTRICAL RATINGS:

G3-B UNIVERSAL GRIP

Full Load

Standard Characteristics/Ratings:

Logic Level

K1 Switches

@ 28VDC

@5VDC

Electrical Rating @ 28 VDC

Electrical Life

16 AMP Resistive Load
10 AMP Inductive Load

25,000 Cycles

10mA Resistive Load

100,000 Cycles

P9 Switches

@ 28VDC

@5VDC

Electrical Rating

5 AMP Resistive Load
3 AMP Inductive Load

10mA Resistive Load

Electrical Life 25,000 Cycles 1,250,000 Cycles
Thumbwheels
Rated at Vcc=5V@20°C;

Load = 1ma (4-7K) Units M In Typ Max
Supply Voltage vDC 450 5.00 5.50
Output Voltage — Return to Center vDC -.10 N/A +.10
Tolerance at Center @5V \Vee
Output Voltage vDC -25 N/A +.25
Tolerance Full Travel @5V \Vee
Supply Current mA N/A N/A 10
B=0, Vcc=5V, lo=0
MECHANICAL RATINGS
K1 Switches
Mechanical Life 100,000 Cycles

P9 Switches

Mechanical Life

1,250,000 Cycles

Thumbwheels

Mechanical Life
(Full Forward to Full Back)

3,000,000 Cycles (Return to Center)

250,000 Cycles (Friction)

Units Min Typ Max
Operating Force 0z 8 12 16
(25°C at the Top of Roller)
Initial Operating Force - Friction 0z 2 4 6
(25°C at the Top of Roller)
Max Allowable Radial Load LBS N/A N/A 30.0
Travel 140 Degrees
ENVIRONMENTAL:

Units Min Typ Max
Operating Temperature: °C -40% 20 85

K1 Switches

Switch Seal Integrity

Watertight per IP68S (1 meter) and IP69K

P9 Switches

Switch Seal Integrity Watertight per IP68S (1 meter) and IP69K
Thumbwheel

Electronics Seal Integrity Watertight per IP68S (1 meter)
Mechanical Seal Integrity Unsealed

Grip

Seal Integrity Unsealed

MATERIALS:

Handle Thermoplastic, Glass Reinforced, Black

Faceplate Thermoplastic, Glass Reinforced, Black

Mounting Hardware

#10 Crossbolt with Nut and Lockwasher

Wires

22 AWG, UL Style 1569, (20" Long)

* Minimum operating temperature is -30°C when a K1 Switch is installed.
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(2.10)
[53.3]

AN N NNNNNN|

ER

AN ITITIT{N

=B L (24
©.380 +.005 ([6 1)]
[9.65 + 0.12] :
SECTION A-A -1/8° DRAFT/SIDE

All dimensions are for reference only.
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G3-B

G3-B UNIVERSAL GRIPS Y GRips

STANDARD FACEPLATES

G3-B UNIVERSAL GRIP SWITCH CONFIGURATIONS

ROCKER #2 BC
ROCKER #1 ROCKER #3

P9 #1 P9 #2

BD ROCKER#2 - BE
ROCKER #1 ROCKER #1
(3 ] E
i) e
ROCKER #2 O [[l[
P9 #1 ROCKER #4

FACEPLATE

1. All pushbuttons are normally open (NO).
2. All grips have flying leads, 22 AWG & 20" long.

3. Faceplates and switches are not actual size.
Switches are not proportional to the faceplates.
Drawings are for configuration reference only.

Specifications Subject To Change Without Notice www.otto-controls.com 43


https://www.otto-controls.com/

G3-B

GRIPS G3-B UNIVERSAL GRIPS

HEAVY EQUIPMENT & MATERIAL HANDLING GRIPS

G3-B UNIVERSAL GRIP PART NUMBER CODE

G3-B X XX X X X X X Part Number Code Continued Below
Configuration Switches Trigger K1 Rocker #1 K1 Rocker #2 K1 Rocker #3 K1 Rocker #4
Pushbutton Style - Black ** Style - Black ** Style - Black ** Style - Black **
in Handle
1. Grip With Adapter ~ See 1. None 1. None 1. None 1. None 1. None
2. Grip Without Configuration 2. Black 2. On-Off 2. On-Off 2. On-Off 2. On-Off
Adapter Sheet on 3.Red 3.(0n)-0ff 3.(0n)-0ff 3.(0n)-Off 3.(0n)-Off
3. Replaceable previous page 4. On-0ff-On 4. On-0ff-On 4. On-0ff-On 4. On-0ff-On
Zzg‘g;"frie With 5.(0n)-0f:0n)  5.(On)}-Off-(On)  5.(On)-Off-(On) 5.(On)-Off-(On)
4. Replaceable
Faceplate Without
Adapter*

* Allows the grip faceplate to be removed and replaced or changed with out uninstalling the grip.
The faceplate switches are connectorized for easy removal.
** () denotes momentary. On position or momentary position is up or to the right. Contact factory for

rocker legends and additional color options.

G3-B PART NUMBER CODE CONTINUED

Cont. X X X X X X X X

HTW #1** HTW #2** P9Button#1 P9Button#2 P9 Button#3 P9 Button#4 P9Button#5 P9 Button #6
Color Color Color Color Color Color

1. None 1. None 1. Red 1. Red 1. Red 1. Red 1. Red 1. Red

2. Returnto Center' 2. Returnto Center! 2. Black 2. Black 2. Black 2. Black 2. Black 2. Black

3. Friction2 3. Friction? 3. Orange 3. Orange 3. Orange 3. Orange 3. Orange 3. Orange
4. Yellow 4. Yellow 4. Yellow 4. Yellow 4. Yellow 4, Yellow
5. Green 5. Green 5. Green 5. Green 5. Green 5. Green

1 = HTW-1J12X22%%* 6. B.Iue 6. B!ue 6. B.Iue 6. B!ue 6. B!ue 6. B!ue

9 = HTWF-1A12X22%** 1.Violet 1.Violet 1.Violet 1.Violet 1.Violet 1.Violet
8.Gray 8. Gray 8. Gray 8. Gray 8. Gray 8. Gray
9. White 9. White 9. Whit 9. White 9. White 9. White
N. None N. None N. None N. None N. None N. None

** Positive travel is up or to the right. Contact factory for additional options.
***Contact factory for additional options.
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G3-B

G3-B UNIVERSAL GRIPS Y GRips

SWITCH CONFIGURATIONS: BLACK WIRE BLACK WIRE
BA, BB REDWIRE oo (+)
4700pF
HTW #1 [T YELLOW WIRE
wiw-tizxzz | 6P oureut pos1 POt
HTWF-1A12X22 AL Po-31112XW
HTWE-1A12X22 4700pF
BROWN WIRE
BLACK WIRE A BROWN WIRE —A A BROWNWRE
GND (-) A SWITCH CONFIGURATIONS:
BJ
P9 #2
Postt X0 PO-31112XW
BLACK WIRE
A A RED WIRE —A RED WIRE
UP OR RIGHT BROWN WIRE
v
ROCKER #1 §—————
KICHXAAAAA A reDwire (TLSERN o) Po#3 PoSTTIZXW
DOWN OR LEFT . Posttzxw
A A ORANGE WIRE
SWITCH CONFIGURATIONS: ¢—4A& ORANGE WIRE
BF
UP OR RIGHT ORANGE WIRE
v Po 4
ROCKER #1 §————— PO-31112XW
KICHXAAAAA A YELLOW WIRE (NOT USED IN
RED WIRE
DOWN OR LEFT CONFIG. 20R 3) A A YELLOW WIRE Vee (+)
4700pF
HTW #1 [~ YELLOW WIRE
wrw-axez (B outPuT
HTWF-1AT2X22
X Po s
SWITCH CONFIGURATIONS: up o s o o) 70000
v
BLACK WIRE
KICHXARAAA A BLUE WiRe (NOT USED IN L A GREEN WIRE GND ()
DOWN OR LEFT CONFIG. 2 OR 3) SWITCH CONFIGURATIONS:
BK VIOLET WIRE
Vee (+)
3] e 7] #7008 BLUE WIRE
PO-31112XW PO.31112XW HTW #2 I
HTW-1J12X22 > outeuT
HTWF-1A12X22
BLUE WIRE
A A VIOLET WIRE A A SEWRE 4700pF
GREENWIRE ¢\r) )
P9 #1
Po-31112XW
BLACK WIRE
A A WHITE WIRE BLACKMWHITE WIRE
Po #1
PO-31112XW
TRIGGER
SROWN WIRE PO-11112XW
BLACK WIRE A BLACKMWHITE WIRE

P9 #2
UP OR RIGHT BROWN WIRE PO-31112XW
v
ROCKER #1 §————
KICHXAARAA RED WIRE (NOT USED IN A RED WIRE
DOWN OR LEFT CONFIG.20R3) ~ SWITCH CONFIGURATIONS:
BG
P9 #3
PO-31112XW
SWITCH CONFIGURATIONS:
UP OR RIGHT ORANGE WIRE ORANGE WIRE
oA | (NOT USED IN
KICHXAAAAA A Yewow wire (L oER R )

DOWN OR LEFT
P9 #4
P9-31112XW

-

P9 #1
P9-31112XW
A A YELLOW WIRE

A A GREEN WIRE

P9 #5
P9-31112XW

-

A A GREEN WIRE
BLACK WIRE
UP OR RIGHT BROWN WIRE
ROCKER #1 §——— BLACK WIRE
(NOT USED IN
KICHXAAAAA Rebwire (ISR 3)
DOWN OR LEFT
P9 #1
P9-31112XW
UP OR RIGHT ORANGE WIRE
- A A BROWN WIRE

ROCKER #1 ¢
K1CHXAAAAA A YELLOW WIRE (NOT USED IN
ONFI

DOWN OR LEFT C IG. 2 OR 3)
SWITCH CONFIGURATIONS: Po BN
BE
SWITCH CONFIGURATIONS: ¢—A& A 000 REDWRE
UP OR RIGHT GREEN WIRE BH
v

BN (NOT USED IN

K1CHXAAAAA BLUE WIRE P93
A BUEWRE CONFIG.20R 9
DOWN OR LEFT ) Po-31112xw

-

A A ORANGE WIRE
UP OR RIGHT VIOLET WIRE
v P9 #4
ROCKER #1 & P9-31112XW
KICHXAAAAA (NOT USED IN
WHITE WIRE GONFIG. 2 OR 3)
DOWN OR LEFT A A YELLOW WIRE
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G3

GRIPS G3-C UNIVERSAL GRIPS

HIGH PERFORMANCE, HEAVY EQUIPMENT AND MATERIAL HANDLING GRIPS

G3-C UNIVERSAL GRIP

Z-axis rotation, trigger switches, grip touch switch, side keypads,
and faceplate keypads are the exciting features of OTTO's
ergonomically designed and customizable G3-C Universal Grip. Its
high switch content capability increases the level of functionality,
benefiting anyone who requires versatility in a grip.

The grip touch switch uses a sensor to detect the presence of the
operator's hand on the grip. The new trigger switch selections for
the back of the grip include single trigger, dual momentary trigger
and dual maintained trigger. Keypads are available on both the
faceplate, with up to 8 switches, and on either side of the grip
as a side keypad, with up to 10 switches on each side (G3-CK).
Backlighting is also an option. The z-axis feature allows for a +/-
25° horizontal rotation of the grip.*

With numerous faceplate selections, the G3-C can be customized
from applications requiring basic control functions to those G3-C with CC Faceplate G3-CK with 8-Button
requiring high switch content. The G3-C can be panel mounted as a Faceplate Keypad
fixed control grip orit can be mounted onan OTTO JH, JHL and JHM

joystick with or without z-axis. g

The G3-C is designed for use with OTTO’s pushbuttons, rockers,
toggles and Hall effect switches, and can handle many types of
high-performance industrial vehicle and machinery applications.

Features:
e Z-axis option with +/- 25° rotation*
* The grip can be used with either the left or right hand

¢ Numerous standard faceplate designs incorporating up to
8 control switches (G3-C) or an 8-button keypad (G3-CK)

¢ 10-button side keypad option (G3-CK)
e Grip touch switch option

* Switch selections for the back of the grip handle include G3-CK with Backlighted 63-C with Custom
pushbutton, thumbwheel or trigger switches 8-Button Faceplate and Faceplate Configuration

a 10-Button Side Keypad
¢ Various mounting & termination styles available
¢ Includes mounting adapter with boot ring

Benefits:

* Modular design provides high level of customization and
reduces the need for tooling charges

¢ Compatible with the 0TTO JH, JHL and JHM series Hall
effect Joysticks

¢ Accommodates a full line of 0TTO pushbutton, rocker,
toggle, and Hall effect switches

* Z-axis available with grip mounted on an 0TTO Joystick

G3-C with Dual .
Direction Trigger G3-C with Pushbutton
on Back on Side and Back
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G3

G3-C & G3-CK UNIVERSAL GRIPS Y Gkies

HIGH PERFORMANCE, HEAVY EQUIPMENT AND MATERIAL HANDLING GRIPS
G3-C & G3-CK UNIVERSAL GRIPS

Standard Characteristics/Ratings: Standard Characteristics/Ratings (continued):

ELECTRICAL RATINGS: MECHANICAL RATINGS
K1 Switches K1 Switches
Electr!cal R.atlng @28VDC 16 AMP Resistive Load; 7 AMP Inductive Load Mechanical Life 100,000 Cycles
Electrical Life 25,000 Cycles at Full Load
Keypads
Keypads - -
Mechanical Life 3,000,000 Cycles
Circuit Configuration SPSTN.O. PIS 'tlh Is n 1 Dual Tri 2
Voltage 1-32VDC witches, Single and Dual Trigger
Current 10—100mA Resistive Mechanical Life 1,250,000 Cycles
P9 Switches, Single and Dual Trigger HPL Switches
Electrical Rating @ 28 VDC 5 AMP Resistive Load; 10mA Resistive Mechanical Life 100,000 Cycles
3 AMP Inductive Load Load @ 5VDC (Full Stroke Per Button)
Electrical Life 25,000 Cycles at Full Load 1,250,000 Cycles HTWM Switches
HPL Switches Mechanical Life 3,000,000 Cycles (Return to Center)
Units Win Tve Max (Full Forward to Full Back)
Supply Voltage vDeC 450 5.00 5.50 HTWS Switches
Output Voltage - (Button Up) vVDC 0.35 0.50 0.85 Mechanical Life 3,000,000 Cycles
@5V Vee (Full Forward to Full Back)
Output Voltage (Button Down) VDC 435 450 4.65
@5V Vcee HTLT4 Switches
Supply Current per Die mA N/A 8.00 10 Mechanical Life 3,000,000 Cycles
B=0, Vcc=5V, lout=0 105 Switch
Continuous Output Current mA -1.2 N/A 1.2 - w‘| ¢ e-s
Mechanical Life 3,000,000 Cycles
HTWM Switches ENVIRONMENTAL:
Rated at Vcc =5V @ 25°C; 0 . ] Units Min Typ Max
Load = 1ma (4-7KQ) Units Min Typ Max Operating Temperature: °C -40* 20 85
Supply Voltage VDC 4.50 5.00 5.50 K1 Switches
Output Voltage - Return to Center VDC -15 N/A +.15
Tolerance at Center @5V Vee Switch Seal Integrity Watertight per IP68S and IP69K
Output Voltage VDC -.25 N/A +.25 Keypads
Tolerance Full Travel @5V Vee Switch Seal Integrity Watertight per IP68S
Supply Current mA N/A N/A 10 - . -
B=0, Vcc=5Y, lout=0 P9 Switches, Single and Dual Trigger
HTWS Switches Switch Seal Integrity Watertight per IP68S
Rated at Vcc =5V @ 25°C; HPL Switches
Load = Tma (4-7KQ) Units Min Typ Max Electronics Seal Integrity Watertight per IP68S
Supply Voltage vDC 450 5.00 5.50 HTWM Switches
Output Voltage vDC -25 N/A +.25 - - -
Tolerance at Center @5V Vee Electronics Seal Integrity Watertight per IP68S
Output Voltage vDC -25 N/A +.25 HTWS Switches
Tolerance Full Travel @5V Vee Electronics Seal Integrity Watertight per IP68S
Supply Current mA N/A N/A 20 .
B=0, Vcc=5V, lout=0 HTLT4 Switches
- Electronics Seal Integrity Watertight per IP68S
HTLT4 Switches 75 Switeh
Rated at Vcc = 5V @ 25°C; 3 Switches
Load = 1ma (4-7KQ) Units Min Typ Max Electronics Seal Integrity Watertight per IP68S
Supply Voltage VDC 4.50 5.00 5.50 Grip
Output Voltage vDC -25 N/A +.25 ;
Tolerance at Center @5V Vee Seal Integrity Unsealed
Output Voltage vDC -25 N/A +.25 MATERIALS:
Tolerance Full Travel @5V Veo Handle Thermoplastic, Glass Reinforced, Black
Supply Current mA N/A 10 12 - -
B=0, Vcc=5V, lout=0 Faceplate Thermoplastic, Glass Reinforced, Black
1C-5 Switches Keypads Silicone Rubber, Black
Electrical Rating @ 1-32 VDC 10-100mA Keypads, Lighted Silicone Rubber, Black with White Graphic
Electrical Life 3,000,000 Cycles Wires 22 AWG
Grip Touch Switch Side Keypad Wires 24 AWG
Rated at Vcc =5V @ 25°C; Wire Length 20 +/- 3inches
Load = 1ma (4-7KQ) Units Min Typ Max
Supply Voltage VDG 3.15 NA 550 * The min. temperature is -30°C when using a K1 switch.
Output (Active Low) VDC N/A N/A 0.60
Output Current (Sink) mA N/A N/A 10
WARNING; Do not use the grip touch switch as a safety or emergency stop device or in any application where failure of the product could result in personal injury. Failure to comply with these
instructions could result in death or serious injury. OTTO Engineering Inc. makes no warranty, representation, or guarantee regarding the information contained herein or the suitability of its
products and services for any particular purpose, nor does OTTO Engineering Inc. assume any liability whatsoever arising out of the application or use of any product. The product sold hereunder
by OTTO has been subject to limited testing and should not be used in conjunction with detection of the presence of an operator on or with any equipment that is in any way safety related. OTTO
does not accept any liability for incidental, consequential damages, personal injury or loss of life for any claims against the use of this product.
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G3

UNIVERSAL
GRIPS

G3-C UNIVERSAL GRIPS

HIGH PERFORMANCE, HEAVY EQUIPMENT AND MATERIAL HANDLING GRIPS

G3-C UNIVERSAL GRIP PART NUMBER CODE

G3-C /X 7)( T X\ X\ X Part Number Code Continues Below
Configuration Faceplate Trigger PBin K1 Rocker #1 K1 Rocker #2
in Handle Grip Head - Style - Black ** Style - Black **
Black
1. Grip With Adapter See 1. None 1. None 1. None 1. None
2. Grip Without Adapter ~ Configuration 2. One Pushbutton, 2. Left 2. ON-OFF 2. ON-OFF
3. Grip Without Adapter, ~ Sheet Black 3. Right 3.(ON)-OFF 3.(ON)-OFF
With Grip Touch Switch 3. Two Pushbuttons, 4, Left & Right 4. ON-OFF-ON 4. ON-OFF-ON
(Active Low) Black 5.(ON)-OFF-(ON) 5. (ON)-OFF-(ON)
4. Grip With Adapter, 4. HTWS*
With Grip Touch Switch 5. Single Direction
(ACtiVe LUW) Momentary
5. Grip Without Adapter, 6. Dual Direction " HTWS-1A12X22
VX'th Gri_FI’.TﬁUCh Switch Momentary ** () denotes momentary action. On position or momentary
( Ft've, igh) 7. Dual Direction position is up or to the right. Contact factory for rocker legends
6. Grip With Adapter, Maintained and additional color options.
With Grip Touch Switch 8. HPL
(Active High) :
G3-C PART NUMBER CODE CONTINUED
X X /X )(l X\ X\ X X X X
HTWM #1%*** HTWM #2*** P9Button#1 P9Button#2 P9Button#3 P9Button#4 P9Button#5 P9Button#6 P9 Button#7 P9 Button #38
Color Color Color Color Color Color Color Color
1. None 1. None 1.Red 1. Red 1. Red 1. Red 1. Red 1. Red 1. Red 1. Red
2. Return to Center' 2. Returnto Center' 2. Black 2. Black 2. Black 2.Black 2.Black 2.Black 2. Black 2.Black
3. Orange 3. Orange 3. Orange 3. Orange 3. Orange 3. Orange 3. Orange 3. Orange
4. Yellow 4. Yellow 4. Yellow 4. Yellow 4. Yellow 4. Yellow 4. Yellow 4. Yellow
5. Green 5. Green 5. Green 5. Green 5. Green 5. Green 5. Green 5. Green
6. Blue 6. Blue 6. Blue 6. Blue 6. Blue 6. Blue 6. Blue 6. Blue
1.Violet 1.Violet 1.Violet 1.Violet 1. Violet 1.Violet 1.Violet 1.Violet
8. Gray 8. Gray 8. Gray 8. Gray 8. Gray 8. Gray 8. Gray 8. Gray
9. White 9. White 9. White 9. White 9. White 9. White 9. White 9. White
1=HTWM-1J12X22%*** N. None N. None N. None N. None N. None N. None N. None N. None

*** Positive travel is up or to the right. Contact factory for additional options.
**** Contact factory for additional options.

G3-C UNIVERSAL GRIP OUTPUT

HPL, HTWM & HTWS OUTPUT

HTLT4 OUTPUT
VOLTS

VOLTS 5.0
4.50 4.5
4.0
3.50 35
3.0
2.50 25
2.0
1.50 15
1.0
0.50 0.5
0

20 45 0 5 0 5 10 15 20 FULL LEFT OR DOWN

-X,-Y TRAVEL DECREES +X,+Y TRAVEL QUTPUT T ——

FULL RIGHT OR UP

NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
OUTPUT1

48 OTTO Full Line Catalog

DIRECTION (LEFT OR DOWN)
(- TRAVEL)

DIRECTION (RIGHT OR UP)
(+ TRAVEL)
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G3

G3-C UNIVERSAL GRIPS Y Gkies

HIGH PERFORMANCE, HEAVY EQUIPMENT AND MATERIAL HANDLING GRIPS

G3-C UNIVERSAL GRIP DRAWINGS

1. All pushbuttons are normally open (NO).

2. All grips have flying leads, 22 AWG & 20" long.

3. Faceplates and switches are not actual size.
Switches are not proportional to the faceplates.
Drawings are for configuration reference only.
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G3

GRIPs G3-C UNIVERSAL GRIPS

HIGH PERFORMANCE, HEAVY EQUIPMENT AND MATERIAL HANDLING GRIPS

G3-C UNIVERSAL TRIGGER CONFIGURATIONS

CONFIGURATION #2 CONFIGURATION #3

O

UPPER P9

CONFIGURATION #4

y

+ TRAVEL

CONFIGURATION #6, 7 CONFIGURATION #8

'w D
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G3-C UNIVERSAL GRIPS

G3

UNIVERSAL
GRIPS

HIGH PERFORMANCE, HEAVY EQUIPMENT AND MATERIAL HANDLING GRIPS

G3-C UNIVERSAL GRIP SCHEMATICS

REDWIRE _ \/c0 ()
HTWM #1 YELLOW WIRE
HTWh1d12xz2 | 8P ouTeuT
BLACKWIRE_ G\ ()
VIOLETWIRE_ y/cc ()
HTWM #2 E"’ BLUEWIRE o 1pyT
HTWM-1J12X22
GREENWIRE_ 3\ ()
UP OR RIGHT BLACK WIRE
v
P—
A BROWN WIRE (NOT USED IN
ROCKER #1
KicH DOWN OR LEFT CONFIGURATION 2 OR 3)
RED WIRE
UP OR RIGHT ORANGE WIRE
————
A YELLOW WIRE (NOT USED IN
ROCKER #2
KicH DOWN OR LEFT CONFIGURATION 2 OR 3)
GREEN WIRE
WHITE WIRE
P9 #1
P9-91122XW
WHITE WIRE
PINK WIRE
P9 #2
P9-91122XW
PINK WIRE
GREEN WIRE
P9 #3
P9-91122XW
GREEN WIRE
BLUE WIRE
P9 #4
P9-91122XW
BLUE WIRE
VIOLET WIRE
P9 #5
P9-91122XW
VIOLET WIRE
YELLOW WIRE
P9 #6
P9-91122XW
YELLOW WIRE
ORANGE WIRE
P9 #7
P9-91122XW
ORANGE WIRE
BROWN WIRE
P9 #8
P9-91122XW
BROWN WIRE
TRIGGER P9 UPPER j_—
P9-311222W WHITE/BLK WIRE
WHITE/BLK WIRE

TRIGGER P9 LOWER

P9-311222wW A ORANGE #2 WIRE

=

ORANGE #2 WIRE

Specifications Subject To Change Without Notice

P9 GRIP HEAD LEFT

P9-311222W

P9 GRIP HEAD RIGHT

P9-311222W

HTLT4-212111AAX2

TC-51XN2

HTWS TRIGGER
HTWS-1A12X22

SINGLE TRIGGER
P9-911222

DUAL TRIGGER
MOMENTARY
102585

DUAL TRIGGER
MAINTAINED
102586

SINGLE TRIGGER
HPL-90014

GRIP TOUCH
SWITCH

GRAY WIRE
GRAY WIRE
TAN WIRE
TAN WIRE

BLACKWIRE o

RED WIRE Vee (+)

BLUE WIRE

+ X OUTPUT
+ 1 YELLOW WIRE Y OUTPUT
VIOLET WIRE
sws
—
——e o——— BLUE WIRE
sw4
—
——e e———— GREEN WIRE
sw3
—1
t——e  e———YELLOW WIRE
sw2
—
t——  e——— ORANGE WIRE
swi
Ji
e o———— RED WIRE
o REDHIWIRE o ()
-
] + YELLOW #1 WIRE OUTPUT (0)
| — =y BUACKH WIRE o1 ()
-
A RED #1 WIRE

RED #1 WIRE

YELLOW #1 WIRE

s

BLACK #1 WIRE

RED #1 WIRE

YELLOW #1 WIRE

BLACK #1 WIRE

RED #1 WIRE

T YELLOW #1 WIRE

BLACK #1 WIRE

ORANGE WIRE Ves (4)

BROWN WIRE

WHITE WIRE
GND ()

RED #1 WIRE
upP

DOWN

COMMON

upP

DOWN

COMMON

Vee (+)

OUTPUT (0)

GND (-)

SENSOR ——————————————— ouTPUT(0)
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G3

UNIVERSAL
GRIPS

G3-CK UNIVERSAL GRIPS WITH KEYPADS

HIGH PERFORMANCE, HEAVY EQUIPMENT AND MATERIAL HANDLING GRIPS

G3-CK UNIVERSAL GRIP PART NUMBER CODE

G3-CK X X X X X X X

Adapter Faceplate Keypad Side Keypad Back Lighting* Trigger Option P9 In Head Grip Touch
Configuration Configuration (Black) Switch**

1. No Adapter 4.4 Buttons 1. None N. None 1. None 1. None 1. None
2. With Adapter 6. 6 Buttons L. Left Hand L. Lighted Faceplate Keypad 2. One Pushbutton— 2. Left Hand 2. Handle
3. Grip without Adapter, 8.8 Buttons R. Right Hand & Side Keypad Black 3. Right Hand

with Grip Touch Switch F. Lighted Faceplate 3.0ne Pushbutton— 4, Both
4. Grip with Adapter, with Keypad Only Red

Grip Touch Switch

S. Lighted Side Keypad Only

4. Single

5. Dual Momentary
6. Dual Maintained

1. Two Pushbuttons —
Black

8. Two Pushbuttons —

Red
9. HTWS
* Back lighting applies to both the Faceplate Keypad and Side Keypad A. HPL

** Operator Presence is not available with Trigger Option 5 or 6.

G3-CK UNIVERSAL GRIP DRAWINGS

(2.98) (3.94)
[75.6] [100.2]
SW1-\ -SW2
[sws SW6
Sw3 -SW4

ST NN Lo e OPTIONAL

: GRIP HEAD

: _~APPROXIMATE P9 LOCATION
(.5) /" SENSING AREA
[38] FOR GRIP TOUCH 2X OPTIONAL

:  SWITCH WIRE CHANNEL

(6.94) : :
[176.4] SRS NURRRRRN SRR A.
} ©.846 +.003
[21.49+0.07] ko
[16.51]
(3.0)
[76]
f AR ]
ADAPTOR-
Aert 443+.003
SECTION A-A  [11.25:0.07 SUGGESTED MOUNTING PROFILE

1
+1/8° DRAFT PER SIDE (NO ADAPTOR)
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G3

G3-CK UNIVERSAL GRIPS WITH KEYPADS Y GRips

HIGH PERFORMANCE, HEAVY EQUIPMENT AND MATERIAL HANDLING GRIPS

G3-CK UNIVERSAL KEYPAD CONFIGURATIONS

O O O QO
| |
R, Lighted L, Lighted
o)) o
02 %¢ Og &0
©00® ©00®
ANNE © °
) ©
O o o _©

SIDE KEYPAD CONFIGURATIONS
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G3

GRIPS G3-CK UNIVERSAL GRIPS WITH KEYPADS

HIGH PERFORMANCE, HEAVY EQUIPMENT AND MATERIAL HANDLING GRIPS

G3-CK UNIVERSAL TRIGGER CONFIGURATIONS

CONFIGURATION #1

CONFIGURATION #2, 3

ey

CONFIGURATION #4

CONFIGURATION #5, 6
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G3

UNIVERSAL
GRIPS

G3-CK UNIVERSAL GRIPS WITH KEYPADS

Specifications Subject To Change Without Notice

HIGH PERFORMANCE, HEAVY EQUIPMENT AND MATERIAL HANDLING GRIPS
LED CIRCUIT
[
1 1
1 1
W
1 1
1 1
Ut !
1 1
: R : P9 TRIGGER HEAD P9, LEFT
| PRAW
1 1
s 1
: : P9-31122 W P9-311222W
s ! A RED #1 WIRE A GRAY #1 WIRE
UKW !
1 1
! ! RED #1 WIRE GRAY #1 WIRE
| peee
1 1
(S I
RED R Rt SINGLE TRIGGER HEAD P9, RIGHT
sws I N 1
I eKPWAy !
BROWN —————e — 1 1
1 1
sy s ' PIL-911222 P9-311222W
PRHW
GRAY ! ! A RED #1 WIRE A BLUE #1 WIRE
swe ! !
(S 1
PURPLE - ! ! RED #1 WIRE BLUE #1 WIRE
sws ! !
1 1
BLUE ————  o—— R
sw4 ! !
1 1
GREEN ———  o—d LS | DUAL TRIGGER GRIP TOUCH SWITCH
sw3 ' ' MOMENTARY
1 1
YELLOW 1 ls 1 Frtttr e '
_'SW 2’_' h + h N N ORANGE #1 WIRE Vee (+)
I I . A . RED #1 WIRE
ORANGE ————=  o—{ N | N A N up SENSOR EROWN#1WIRE outpuT (0)
sSW1 : HRAW : - : WHITE #1WIRE (o
PINK ———  o—r [N 1 N A A . YELLOW #1 WIRE |\
TopRAWg ! I A
1 1
R - I
o 1 BLACK #1 WIRE
tEp- ! BLACK h COMMON HPL TRIGGER
1 1
LED + : WHITE OF : RED #1 WIRE Vee (+)
"""""""""""" - DUAL TRIGGER L
MAINTAINED YELLOW #1 WIRE
CENTER KEYPAD SCHEMATIC E’D OUTPUT (0)
WITH OPTIONAL LED P . HPL-90014
CIRCUIT SHOWN . 1
X X RED #1 WIRE
. " upP
LED CIRCUIT : BLACKHIWIRE (1
Piepepag)
102586 JE
! ! : ' YELLOW #1 WIRE
[N 1 . DOWN
I PRy 1 B e R
COM 2 1 1
BLACK/WHITE I - ! BLACK #1 WIRE
SW 10 totkwg ! COMMON
1 1
WHITEBLACK —————  »————1 1 1
swo R TS
PINK/BLACK ————s  o——4 1 1 2 P9'S TRIGGER
sws 'ols !
KAW
BROWN/WHITE ———e ~— 1 1
sw7 ' !
— R it A 03112200
PY- A
GRAY/BLACK —~SW so—' : : A RED #1 WIRE
[ >, 1
PURPLE/WHITE ——— -— ! KW ! RED #1 WIRE
SW5 : :
<
BLUEWHITE ————  o—d | KM
1 1
COM 1 1 s I LOWER
PURPLE/BLACK I KWW 1 P9-31122 W
w4 f f A YELLOW #1 WIRE
1 1
GREEN/WHITE ————=  o———4 [ 1
HRHW
swa : : YELLOW #1 WIRE
YELLOW/WHITE ————e — 1 S 1
sw2 ! ¢ !
1 '
ORANGE/WHITE ————e  +———o s ! HTWS TRIGGER
SW1 KW
' 1
RED/WHITE ————— -— ] 1 —=7 RED #1 WIRE Vee (+)
1ofRawdg ! L
! ! YELLOW #1 WIRE
e 1 ; OUTPUT (0)
o 1 HTWS-1A12X22 BLACK #1 WIRE
LED ' LIGHT BLUE/BLACK h — T = oND ()
I ! =
LED+ ! LIGHT GREEN/BLACK :
1
_____________________________ o
SIDE KEYPAD SCHEMATIC
WITH OPTIONAL LED
CIRCUIT SHOWN
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G3-D

COMMERCIAL
GRIPS

G3-D CONTROL GRIP

HEAVY EQUIPMENT AND MATERIAL HANDLING GRIPS

G3-D CONTROL GRIP

The rugged, ergonomically designed G3-D Control Grip can be
configured with a rocker switch or a pushbutton at the top of the
grip handle, and an operator presence lever switch to help prevent
inadvertent actuation. Top mount and bottom mount are both
available as standard offerings.

The G3-D grip can be assembled with OTTO’s JHM or JHL joystick,
providing a variety of gating options including single axis, dual axis,
friction held and omni-directional. Qutput choices include analog,
PWM, USB, CANopen and CANbus.

The G3-D Control Grip works well in industrial, agricultural, mining,
utility and construction applications such as aerial work platforms,
scissor lifts, bucket trucks, telehandlers, trenchers and track trucks.

Features:
¢ Operator Presence Option

¢ Rocker or pushbutton switch options for the top
of the handle

e Switches sealed to IP68S

¢ Top mount or bottom mount

e Can be assembled with an 0TTO JHM or JHL joystick
¢ RoHS compliant

G3-D with Rocker
Switch, Operator
Presence and
Top Mount JHM
Joystick

G3-D with
Pushbutton

and Bottom Mount
JHM Joystick

Top Mount G3-D with
Rocker Switch and
Operator Presence

Standard Characteristics/Ratings:
ELECTRICAL RATINGS:

P9 Switches

Electrical Rating @ 28 VDC

50mA Resistive Load

Electrical Life

1,250,000 Cycles

MECHANICAL RATINGS

P9 Switches

Mechanical Life

1,250,000 Cycles

ENVIRONMENTAL:

Operating Temperature:

Units Min Typ Max
°C -40 20 85

P9 Switches

Enclosure Design

1S0 20653, IP68S - Dusttight, Continuous
Immersion, 1 Meter For 31 Minutes, Static
During Test(s), and IP69K

Grip

Enclosure Design

1S0 20653, P65 - Dusttight, Water Jets,
Static During Test(s)

MATERIALS:

Grip Halves, Faceplate

Thermoplastic, Glass Reinforced, Black

Lever, Rocker

Thermoplastic, Unfilled, Black

Boot

Elastomer, 40 Durometer, Black

G3-D PART NUMBER CODE

G3-D X XX

e

X

Mounting

1. Top Mount
2. Bottom Mount

56 OTTO Full Line Catalog

Configuration

11. Rocker (ON)-OFF-(ON) and Operator Presence
22. Rocker (ON)-OFF-(ON) and No Operator Presence

33. One Pushbutton and Operator Presence

44, One Pushbutton and No Operator Presence

Termination

N. No Wires****
1. 20" Flying Leads 22 AWG

0P & PB Configuration

1. None*

2. Normally Open (NO)
3.2 Circuit (NO/NC)**

4.2 Circuit (NO/NC)***

55. No Pushbutton, No Rocker and Operator Presence

66. No Pushbutton, No Rocker and No Operator Presence

* can only be used with configurations 22 and 66
** for options 11 (Operator Presence), 44, 55

*** for option 33

**** can only be used with configuration 66

Specifications Subject To Change Without Notice
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G3-D CONTROL GRIP =" qis

HEAVY EQUIPMENT AND MATERIAL HANDLING GRIPS

ROCKER ROCKER
SWITCH #1 g g SWITCH #2
S~ L —

D.441+.005
[11.2+0.1]

(11.41)

35.8]

OPERATOR

PRESENCE

2X (@.375) SWITCH #3
19.53]
2X (2.206)
(1.289) 523

[32.74]
=_ 4
)1 | |
[(.23) (’?2585?1) TOP MOUNT
15.9] -
2X (@2.20) CONFIGURATION 11:
(6.1 ROCKER AND OPERATOR PRESENCE
Wires not shown in all views for clarity
(@1.57)

[
@.441+.005

5
[39.9] ROCKER ROCKER
SWITCH #1 % § SWITCH #2

[11.2:0.1]

&HJ (11.41)
135.8]

SHOWN WITHOUT
OPERATOR
PRESENCE

2X (.375)
(1.289)
(32741 (ggs5)

[9.53]
[22.0]

X TN — ﬁ TOP MOUNT
L ‘ ot ‘ CONFIGURATION 22:

[“5.8] ROCKER AND NO OPERATOR PRESENCE

x (?5%%?) ' Wires not shown for clarity

PUSHBUTTON
/\ @ [13'379]) é SWITCH #4

©.441+.005
ﬁi_/ [11.2:0.1]
OPERATOR S~ L [
039 e |
e WITCH | |
2X (@.375)
[9.53]
2X (@.206)
5.23]
(1.289)
132741 (gp5) - |
[22.0] 1 I | TOP MOUNT
- _ng) (@1.80) CONFIGURATION 33:
[5.9] [45.8] ONE PUSHBUTTON AND OPERATOR PRESENCE
k 2 (?5%'_%(])) | Wires not shown for clarity
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G3-D

cres - G3-D CONTROL GRIP

HEAVY EQUIPMENT AND MATERIAL HANDLING GRIPS

ROCKER ROCKER
SWITCH #1 gswwm #2

\ /
(4.80) OPERATOR ©.441x.005
' PRESENCE (©1.49)
SWITCH #3
(10) @3
|1
Ii11
L-((a.go)—’l
MARKING ON INSIDE (21.12)
OF GRIP HALVES
BOTTOM MOUNT
ROCKER AND OPERATOR PRESENCE CONFIGURATION
Wires not shown in all views for clarity
PUSHBUTTON
é SWITCH #4
(4. SHOWN WITHOUT
OPERATOR @.441+.005
PRESENCE (21.49)
(.10
1
MARKING ON INSIDE L.((z.gm,l
OF GRIP HALVES @1.12)
BOTTOM MOUNT
ONE PUSHBUTTON CONFIGURATION
Wires not shown for clarity
(4. SHOWN WITHOUT
OPERATOR @.441£.005
PRESENCE (@1.49)
(-10)
’ h-(@.go)-ll
MARKING ON INSIDE (@1.12)
OF GRIP HALVES
BOTTOM MOUNT
NO SWITCHES CONFIGURATION
Wires not shown for clarity
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G3-D CONTROL GRIP =" qis

HEAVY EQUIPMENT AND MATERIAL HANDLING GRIPS

G3-D CONTROL GRIP SCHEMATICS

NORMALLY OPEN (NO) CIRCUITS

ROCKER
SWITCH #1 SWITCH #2
P9-A00002 P9-A00002
BLACK BLUE WHITE

BLACK —O—A A o piack

PUSHBUTTON
SWITCH #4
P9-A00002

RED —O—4A A o rep

OPERATOR PRESENCE
SWITCH #3
P9-A00002

Specifications Subject To Change Without Notice

NORMALLY OPEN/NORMALLY CLOSED
(NO/NC) CIRCUITS

WHTE—O—y | ¢—O—WHITE
BLACK —O—4& A o Biack

PUSHBUTTON
SWITCH #4
P9-A00003

YELOW —O—y | —O— YELLOW
RED —O—4A A o Rep

OPERATOR PRESENCE
SWITCH #3
P9-A00003
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G3-E
COMMERCIAL
GRIPS

G3-E CONTROL GRIP

HEAVY EQUIPMENT AND MATERIAL HANDLING GRIPS

G3-E CONTROL GRIP

5-Button
Left-Handed
Grip

7-Button
Right-Handed
Grip

OTTO’s multi-function, compact G3-E Control Grip is equipped
with a proportional Hall effect rocker and either 5 or 7 momentary
pushbuttons on the handle. Available in both left-handed and right-
handed versions, the two often work together within the same
control seat. The grip’s switches provide sealing protection to
IP68S, a variety of rocker output options and high switch cycle life.

The G3-E is a standalone, catalog codable grip or it can be mounted
on a joystick with a wide selection of gating options. Mounting the
G3-Eonan OTTO bottom mount JHM joystick is a standard offering
available as a JHM-61xxxxx or JHM-62xxxxx with the 5-button
handle and as a JHM-63xxxxx or JHM-64xxxxx with the 7-button
handle (see JHM page).

The G3-E Control Grip is great for forestry applications, and
also works well in construction, off-road and other demanding
applications where reliability is paramount.

Features:

¢ Available in left-handed and right-handed versions
¢ Switches sealed to IP68S

¢ High switch cycle life

e Variety of rocker output options

* RoHS compliant

Standard Characteristics/Ratings:

ELECTRICAL RATINGS:
U2 Hall Effect Rocker
Rated @ Vcc =5V @ 25°C
Load = Tma (4-7Q) Units Min Typ Max
Supply Voltage vDC 450 5.00 5.50
Output Voltage +Z, -Z VvDC -0.25 N/A 0.25
0" Deflection @5V Ve
Output at Full Travel vDC -0.25 N/A 0.25
+Z Direction @5V Vee
Output at Full Travel VvDC -0.25 N/A 0.25
-Z Direction @5V Vee
Supply Current mA N/A N/A 10
B=0, Vcc=5V, lo=0
Output Source Current Limit mA -1.2 N/A 1.2
B=X", Vo=0
Pushbuttons
Electrical Rating @ 12 VDC 50mA Resistive Load
Circuit SPST-NO
MECHANICAL RATINGS
U2 Hall Effect Rocker
Mechanical Life
Full Forward to Full Back 2,500,000 Cycles
Operating Force at 25° C 0z 35 6.5 95
Maximum Allowable Radial Load Lbs N/A N/A 30
Full Travel Angle (From Center) Degree 15 17 19
Minimum Return Force 0z 2.0 N/A N/A
Pushbuttons
Mechanical Life 3,000,000 Cycles
Operating Force at 25° C 0z 4 8 12
N 1.1 22 23
ENVIRONMENTAL:
Units Min Typ Max
Operating Temperature: °C -40 20 85
U2 Hall Effect Rocker
Electronics Enclosure Design 1P68S
Pushbuttons
Electronics Enclosure Design IP68S
MATERIALS:
Wires 26 AWG, MIL-W-22759/33, Color Per Schematic

G3-E PART NUMBER CODE

G XX

3-E /X /X

Configuration Grip Rocker Rocker
Orientation Output 1* Output 2**

1. 5-Button 1. Right AA. 25+/-20Vdc  None

2. 7-Button 2. Left BB.25+/-20Vdc  25+/-2.0Vdc
CC. 25+/-20Vdc  2.5+/-2.0Vdc
DD.25+/-15Vdc  None
EE. 25+/-15Vdc  25+/-1.5Vdc
FFE. 25+/-15Vdc  25+/-15Vdc
GG. 1.0-4.0Vdc 1.0-4.0Vdc
HH.05-45Vdc 0.5-4.5Vdc

60 OTTO Full Line Catalog

NN
Operate Force Termination

1. Standard 1. Flying Leads

* Qutputs are from the center position to the full travel position in each direction.
Options “AA" “BB" “CC" “DD" “EE" “FF" provide increasing voltage in direction 1
and decreasing voltage in direction 2 from a single output.
Option “GG" and “HH" provide increasing voltages in both directions from
two separate outputs.

**Qption “BB" and “EE" provide redundant output 2 which duplicates output 1.
Option “CC" and “FF" provide redundant output 2 which is inverse of output 1.

Specifications Subject To Change Without Notice
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G3-E CONTROL GRIP  “"qis

HEAVY EQUIPMENT AND MATERIAL HANDLING GRIPS

G3-E CONTROL GRIP

E(W)ﬁ Emmj
\(/(1.5) (1.5)\/

GRIP ORIENTATION LEFT GRIP ORIENTATION RIGHT
— m—
SWITCH 1 / o | —BUTTON 1 BUTTON 1 — _‘\’ \ SWITCH 1
, \ 2
Z '\@ @’;‘ (DIRECTION 2)

T - (DIRECTION 2) | —BUTTON 2 BUTTON 2 —| F——
|| (7 N ||
| O o )

| —BUTTON 3 BUTTON 3 —d
(= ~)
}I\ ) & )i {
(3.6) = | —BUTTON 4 BUTTON 4 —| = (3.6)

—t (1= =) ]
= © 7
o = | —BUTTON 5 BUTTON 5 — = —

(i~ =
z 1@z 1l &
(D,RECTION 1 \ 9 (DIRECTION 1)

]
—

18.0+£5 /0 N 5-BUTTON HANDLE 5-BUTTON HANDLE A\, 18:0+:5
@/fsUTTON 6 [D / \ -ﬁ BUTTON 1 BUTTON 1 —|
[p=== S | - BUTTON 2 BUTTON 2 —|
] K |l BUTTON 3 BUTTON 3 —|
j @/ﬁ BUTTON 4 BUTTON 4 —|
g: @/ | BUTTON 5 BUTTON 5 —|

@ BUTTON 7 mé& /
— — auron 1~ e
7-BUTTON HANDLE 7-BUTTON HANDLE
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COMMERCIAL
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G3-E CONTROL GRIP

HEAVY EQUIPMENT AND MATERIAL HANDLING GRIPS

ROCKER OUTPUT

- 5.0 5.0
4.5 45 [ 4.5 -
4.0 4.0 4.0 ="
35 35 35 _
3.0 3.0 3.0 -
VOLTS 25 VOLTS 25 VOLTS 25 <
2.0 2.0 - 2.0 +=
15 15 15 -
1.0 1.0 1.0 2
0.5 05 0.5
0 0 0
FULL (+) FULL (-) FULL (+) [¢] FULL (-) FULL (+) o FULL (-)
TRAVEL TRAVEL TRAVEL TRAVEL TRAVEL TRAVEL
OUTPUT 1 OUTPUT 1 OUTPUT 1
OUTPUT2 = = OuTPUT2 = =
DIRECTION 1 DIRECTION 2 DIRECTION 1 DIRECTION 2 DIRECTION 1 DIRECTION 2
(+ TRAVEL) (- TRAVEL) (+ TRAVEL) (- TRAVEL) (+ TRAVEL) (- TRAVEL)
5.0 5.0 5.0
45 45 45
4.0 4.0 4.0
35 | 35 [ [ 35 |1 1 b
3.0 [~ 3.0 ™~ 3.0 I~ B
N~ N~ -
VOLTS 25 VOLTS 25 ~< VOLTS 25 B
2.0 ™~ 20 2.0 {1 ™~
15 I~ 15 ™~ L 1.5 B —
1.0 ™~ 1.0 1.0 3
0.5 05 0.5
0 0 0
FULL (+) FULL (-) FULL (+) o FULL (-) FULL (+) o FULL (-)
TRAVEL TRAVEL TRAVEL TRAVEL TRAVEL TRAVEL
OUTPUT 1 OUTPUT 1 OUTPUT 1
OuTPUT2 = = OUTPUT2 = =
DIRECTION 1 DIRECTION 2 DIRECTION 1 DIRECTION 2 DIRECTION 1 DIRECTION 2
(+ TRAVEL) (- TRAVEL) (+ TRAVEL) (- TRAVEL) (+ TRAVEL) (- TRAVEL)
5.0
45 45 |
4.0 4.0
35 35 |-
30 3.0 M
VOLTS 25 N VOLTS 25 =
2.0 2.0
15 15
10 1.0 -
05 0.5
0 0
FULL (+) o FULL () FULL (+) o FULL (-)
TRAVEL TRAVEL TRAVEL TRAVEL
OUTPUT 1 OUTPUT 1
OUTPUT2 = = OuTPUT2 = =
DIRECTION 1 DIRECTION 2 DIRECTION 1 DIRECTION 2
(+ TRAVEL) (- TRAVEL) (+ TRAVEL) (- TRAVEL)
WHITE POWER (+)
4; BROWN _, gyTTON 1
RED :
VELLOW POWER 1 (+) L & REDBLACK | ;770N 2
ouTPUT 1 |B* 1 Z OUTPUT 1 :
1 BLACK _ cround 1 ) L o REDBLUE | gyrroN 3
j ORANGE , gyTTON 4
: VIOLET _, powER 2 (+) L aray
: ouTPUT2 [ 1 BLUE o7 outPuT2 %; . BUTTON 5
: ] GREEN _ GROUND 2() ; VIOLET , gyTTON 6*
L o RED/GREEN | b 110N 7+

SWITCH 1 SCHEMATIC

OUTPUT 2 IS NOT PRESENT IN ALL CONFIGURATIONS

62 OTTO Full Line Catalog

PUSHBUTTON SCHEMATIC
*(BUTTONS 6 AND 7 NOT PRESENT IN THE 5-BUTTON HANDLE)
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G3-M CONTROL GRIP ~ “7""Gps

MEDIUM SIZE ERGONOMIC GRIP

G3-M CONTROL GRIP G3-M DRAWINGS

(263) W
[ [66.7] [120.4]

Iz

OPTIONAL TRIGGER
LOCATION

(8.59)
[167.4]

G3-M grip with G3-M grip with J2 style  G3-M grip with G2 style S
G2 style faceplate faceplate customized faceplate customized
with Large FNR K1S with HWTS

The G3-M is a medium sized, ergonomic, modular and customizable
grip handle. This handle offers comfort, flexibility, and robust-ness for
a multitude of operator control applications. The design of the G3-M is
slightly smaller than the G3-C and offers ruggedness, while providing
essential control solutions, in a smaller package. The feel of the new
design accommodates operators with or without gloves without
sacrificing comfort. The G3-M also incorporates a large offering of
standard faceplates that can be oriented from 0, 90 and 180 degrees.
These faceplates utilize a variety of 0TTO’s push-buttons, rockers

SUGGESTED MOUNTING PROFILE

and Hall effect products. The faceplate can also be custom configured (NO ADAPTOR)
with various OTTO switches based on the application requirements. TRIGGER CONFIGURATIONS
In addition, the G3-M offers an optional trigger integrated in the grip

handle.

The G3-M can be panel mounted as a fixed control grip or it can be
mounted on an OTTO JH, JHL and JHM joystick. Combining the grip
handle with a full featured 0TTO joystick base results in an integrated,
rugged, and reliable operator control solution. When combined with
the JHL joystick, we also offer a bent shaft option to angle the grip 0,
5,10 or 15 degrees from vertical.

Features:

¢ High performance grip in a smaller package

¢ Can be used with either the left or right hand

¢ Numerous standard faceplate design options

¢ Custom faceplate designs available

¢ Available with or without trigger

¢ Various mounting and termination styles available

* Modular design provides high level of customization and
reduces the need for tooling charges

¢ Compatible with 0TTO JH, JHL and JHM series Hall effect

Joysticks % 55
¢ Accommodates a wide variety of 0TTO pushbutton, rockers,

toggles, and Hall effect switches

WITH TRIGGER

Specifications Subject To Change Without Notice www.otto-controls.com 63
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G3-M

COMMERCIAL
GRIPS

G3-M CONTROL GRIP

MEDIUM SIZE ERGONOMIC GRIP

Standard Characteristics/Ratings: Standard Characteristics/Ratings:

ELECTRICAL RATINGS MECHANICAL RATINGS
HTLT4 Switches HTLT4 Switches*
Rated atVcc =5V @ 20°C . . Mechanical Life - Returnto
LOAD = 1ma (4.7KQ) Units Min Tve Max || Center; Full Forward To Full Back 3,000,000 Cycles
Supply Voltage vDC 4.50 5.00 5.50 HTWM Switches*
Output Voltage, +Y, -Y, +X, -X; VDC Mechanical Life - Returnto
0° Deflection @5V Vee 2.25 2.50 2.15 Center; Full Forward To Full Back 3,000,000 Cycles
Output At Full Travel -X, -Y vDC HTWS Switches*
Direction @5V Vee 0.25 0.50 0.75 o
Mechanical Life - 3.000.000 Cycles
O_utpu? At Full Travel +X, +Y vDC 4.5 450 475 Full Forward To Full Back e v
Direction @5V Vee Maximum Allowable Radial Load LBS NA NA 15
Supply Current .
B=0, Vce=5v, lout=0 mA NA 10 12 K1S Switches
Output Impedance 0 NA 1.0 NA Mechanical Life 1,000,000 Cycles
HTWM Switches P9 Switches & Trigger
Rated at Ve = 5V @ 25°C Units Min T Max Mechanical Life 1,250,000 Cycles
LOAD = Tma (4.7KQ) e ENVIRONMENTAL Units Min Typ Max
Supply Voltage vDC 4.50 5.00 5.50 Operating Temperature °c -40 20 85
Output Voltage at Center VDC @5V Vce 2.25 2.50 2.75 HTLT4 Switches
Output Voltage Full Travel VDC . . 1S0 20653, IP6K8S - Dusttight, continuous immersion,
Direction 1 (+ Travel) @5V Vee 4.25 4.50 4.55 Electronic Enclosure Design 1 meter for 31 minutes, stationary during test(s)
Output Voltage Full Travel vDC HTWM Switches
Direction 1 (- Travel) @5V Vee 04 0o o7 1S0 20653, IP6K8S - Dusttight, continuous immersion
Electronic Enclosure Design ! ) ant, : !
Supply Current mA NA NA 10 1 meter for 31 minutes, stationary during test(s)
B=0, Vcc:?v, lout=0 HTWS Switches
HIWSiSwitches Electronic Enclosure Desian 1S0 20653, IP6K8S - Dusttight, continuous immersion,
Rated atVcc =5V @ 25°C . . 9" 1 meter for 31 minutes, stationary during test(s)
Units Min Typ Max
LOAD = 1ma (4.7KQ) .
K1S Switches
Supply Voltage vbc 450 5.00 550 IS0 20653, IP66/IPKSS - Dusttight, continuous
Output Voltage at Center VDC @5V Vce 2.25 2.50 2.75 Electronic Enclosure Design imn_lersion, 1 meter for 31 minutes, stationary
Output Voltage Full Travel vDC 4.25 450 475 during test(s)
Direction 1 (+ Travel) @5V Vee ' ) ) P9 Switches & Trigger
O_utpu?VoItage Full Travel vDC 0.25 0.50 0.75 1S0 20653, IP6K8S, IP69K - Dusttight, continuous
Direction 1 (- Travel) @5V Vee ) ) ) Switch Seal Integrity immersion, 1 meter for 31 minutes, stationary
Supply Current during test(s)
B=0, Vcc=5v, lout=0 mA NA NA 20 Grip
K1S Switches Seal Integrity Unsealed
. . Logic Level, 10 mA @ 5VDC max (logic level ratings void if | | MATERIAL
Electrical Rating d .
logic level load{s) exceedad at any time.} Handle Thermoplastic, Glass Reinforced, Black
Electrical Life 1,000,000 Cycles Faceplate Thermoplastic, Glass Reinforced, Black
P9 Switches & Trigger Adaptor Thermoplastic, Glass Reinforced, Black
) ] 5 AMP Resistive Load @28 VDC 10 mA Resistive Load Wires 22AWG, UL style 1569, (20" lon
Blectrical Rating 2 AMP Inductive Load @28 VDC @5VDC : UL style 156, (20 long)
Electrical Life 25,000 Cycles 1,250,000 Cycles * Positive travel is up or to the right. Contact factory for additional options.

G3-M PART NUMBER CODE

= i T | I | |
Configuration Faceplate Trigger K1S Rocker P9 Button #1 P9 Button #2 P9 Button #3 P9 Button #4
Style-Black* Color Color Color Color
1. Grip with See Switch 1. None 1. None 1. Red 1. Red 1. Red 1. Red
Adaptor Configuration 2.Yes 2. ON-OFF 2. Black 2. Black 2. Black 2. Black
2. Grip without on next page 3.(ON)-OFF 3. Orange 3. Orange 3. Orange 3. Orange
Adaptor 4.0N-OFF-ON 4. Yellow 4. Yellow 4. Yellow 4. Yellow
5. (ON)-OFF-(ON) 5. Green 5. Green 5. Green 5. Green
6. ON-ON-ON 6. Blue 6. Blue 6. Blue 6. Blue
1.Violet 1.Violet 1. Violet 1.Violet
8. Gray 8.Gray 8. Gray 8. Gray
9. White 9. White 9. White 9. White
N. None N. None N. None N. None

* () Denotes Momentary Action. ON Position or Momentary Position is up or to the right.
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MEDIUM SIZE ERGONOMIC GRIP

SWITCH CONFIGURATIONS
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G3-M CONTROL GRIP

MEDIUM SIZE ERGONOMIC GRIP

G3-M SCHEMATICS

RED WIRE
Vee (+)
1 O——COQRED(A)
HTWM YELLOW WIRE K1S ROCKER BLACK
HTWM-1AT2x22 % | D ouTPUT ON-OFF %% PoE) OO
BLACK WIRE
GNP O w—ORD®
K1S ROCKER BLACK
= REDWIRE /- ) (ON)-OFF %% (POLE 1) O :\
T YELLOW WIRE OUTPUT (0)
HTWS #1 ! L O—OReED @A)
HTWS-1A12X22 * a — T BLACK WIRE ’
= eND O K1S ROCKER BLACK O—O——
= ON-OFF-ON *%  (POLED) O—O BLUE©
= VIOLET WIRE Vee (+)
= v—ORED (A)
GREEN WIRE K1S ROCKER o0—0—
HTWS #2 [ T OUTPUT (0) (ON)-OFF-(ON)¥* :3;.35;1)
HTWS-1A12X22 *  — Tl BLUEWIRE o () A Osue@
O_O}_O RED (A)
Q—lﬁm *) K1OS R’OOCSESX_* BLACK O—O PURPLE (B)
N-ON-ON (POLE 1)
= BLACK WIRE GND (9 O——CO BLUE (C)
= = X X BLUE WIRE o
HTLT4 1 + X OUTPUT ON POSITION OR MOMENTARY POSITION IS UP OR TO THE RIGHT.
HTLT4-212111AAX2 % T T
J_ J._ J._ YELLOW WIRE Y OUTPUT
1 L L HTWM & HTWS OUTPUT
) ) ) 5.0
*POSITIVE TRAVEL IS UP OR TO THE RIGHT. CONTACT FACTORY FOR ADDITIONAL OPTIONS. 4.5 =
4.0
3.5
3.0
;I; VoLTS 2.5
WHITE WIRE
P9 #1 A 20
P9-911112X 15
WHITE WIRE :
1.0
/
0.5
P9 #2 A PINK WIRE FULL LEFT OR DOWN o) FULL RIGHT OR UP
P9-911112X OUTPUT 1
PINK WIRE
DIRECTION (LEFT OR DOWN) DIRECTION (RIGHT OR UP)
(- TRAVEL) (+ TRAVEL)
A GREEN WIRE
P9 #3
P9-911112X HTLT4 OUTPUT
GREEN WIRE
4.50
;I; 3.50
PO #4 A BLUE WIRE
P9-911112X
BLUE WIRE 2,50 VOLTS
1.50
0.50
;L -20 -15 -10 -5 0 5 10 15 20
A ORANGE WIRE
TRIGGER DEGREES
-X,-Y TRAVEL +X,+Y TRAVEL
ORANGE WIRE NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS

OUTPUT1

66 OTTO Full Line Catalog Specifications Subject To Change Without Notice



G3

G3 DUAL GRIP REMOTE <"k

TWO-HANDED GAME STYLE GRIP, ERGONOMIC DESIGN

The G3 Dual Grip remote is a durable, lightweight, two-handed
game style grip. Its ergonomic design allows for comfortable
extended use and its molded body eliminates the need for
tooling charges. The G3 dual grip remote accommodates
0TTO’s standard HTL and P7/P9 series switches, with your
choice of button styles and colors. Ideal for controlling
unmanned vehicles, unattended ground sensors and other
remote controlled applications.

Features:
e Standard USB interface

¢ Readily available options include HTL series
and P7/P9 switches

¢ Lightweight, ergonomic design for comfortable use

Standard Configuration
Shown (G3-0360)

¢ Excellent proportional control

e Switches sealed to IP68S

¢ Switches have excellent EMI/RFI immunity
¢ RoHS compliant

~—— (2.8 MAX) —=
CONNECTOR
USB 2.0, TYPE A

HTL4
HTL4 +Z ROTATION
+Y AXIS
ﬁ SN—zaxs¢o o zAxs
xas{ S xAXs @
@ -Z ROTATION
YAXS (6.1 MAX)
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G3

ars - G3 COMMERCIAL GRIPS

HEAVY EQUIPMENT & MATERIAL HANDLING GRIPS

OTTO serves agriculture, off-highway, material handling and
specialized industrial equipment markets. If your application
cannot be met with one of our standard grips, OTTO can help
design and build a truly custom made solution, utilizing state-
of-the-art 3D solid modeling work stations. Qur grips can be
manufactured with an almost unlimited variety of switches,
custom termination and custom mounting options. OTTO is a
vertically integrated facility offering SLS and SLA compatible
outputs for in-house rapid 3D prototyping using FDM (fused
deposition model); in-house precision machining; progressive
die stamping; injection, insert and compression molding; and
cable over-molding assembly capabilities. All OTTO products are
manufactured under an IS0 9001:2015 approved quality system,
ensuring the greatest value and the highest performance for our
customers.

Heavy Equipment & Material Handling Grips

¢ Rugged injection molded grip can be outfitted
with a variety of 0TTO switches

¢ Ergonomic design for extended use

¢ Custom designs

e Left or right hand orientation available
e Comfortable Soft Touch Grip available

Tractor Grips
¢ Rugged thermoplastic
e Can be outfitted with a variety of 0TTO switches

Agricultural Grips

e Powder-coat, cast aluminum grip & steel
mounting bracket

¢ Can be outfitted with a variety of 0TTO switches

G3 Soft Touch Grips

68 OTTO Full Line Catalog

Fy

The ergonomically
designed Contour Grip
reduces muscle strain
allowing for extended use
with minimal fatigue and
is available in both left-
handed and right-handed
versions.

'Pam Grips
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OVERVIEW

Hall Eff

Switches

ELECTRONICS

OUTPUT REDUNDANT

SERIES DESCRIPTION CYCLE LIFE
SEAL OPTIONS OUTPUT OPTION
HENR Forward/Neutral/Reverse 1PG8S IM Analog Yes
Rocker
HJFC Foot Pedal IP68S 9IM Analog/CAN/J1939 Yes
HP7 Pushbutton IP64 or IP68S oM Analo No
(without detent) g
Lower Cost 10M
hiR7C Pushbutton Version |fFeds (without detent) Analog blo
HPL Linear Output Pushbutton IP65 or IP68S ™ Analog No
HPW Single Axis Paddle IP68S oM Analo Yes
g (without detent) g
HTL2 Single Axis Finger Joystick IP68S ™ Analog Yes
Dual Axis &
HTL4 360° Finger Joystick IP68S ™ Analog Yes
HTLT2 Single Axis Finger Joystick I1P68S 3M Analog/PWM/SPI Yes
Dual Axis &
HTLT4 360° Finger Joystick IP68S 3M Analog/PWM/SPI Yes
Thumbwheel
HTW (Return-to-Center) IP68S 3M Analog Yes
Thumbwheel
HTWF (Friction Hold) IP68S 250K Analog Yes
Mini Thumbwheel
HTWM (Return-to-Center) 1P68S 3M Analog Yes
Subminiature Thumbwheel
HTWS (Return-to-Center) I1P68S 3M Analog Yes
H Rugged Joystick 1P68S 5M to 15M Analog/CAN/J1935/USB/ Yes
Ethernet
Up to 6M
JHL Cost-Effective Robust Joystick IP68S (without detent & Analog/CAN/J1939 Yes
friction)
Joystick with Up to 6M
HILG3 Grip Options IP68S or Unsealed (without detent) Analog/CAN/J1939 Yes
. ) Analog/CAN/J1939/USB/
JHM Medium Joystick IP68S 2.5M to 10M PWM/Serial Yes
Medium Joystick with 5M Analog/CAN/J1939/USB/
HIMG3 Grip Options IP68S or Unsealed ishout friction) PWM ves
Single Axis Joystick
JHS-F ittt el 1P68S 500K Analog No
Single Axis Joystick
JHS-RC (Return-to-Center) I1P68S 4M Analog No
JHT Miniature Joystick IP68S 5M Analog Yes
JHT-Z Miniature Joystick with Z-Axis I1P68S 5M Analog Yes




HFNR

rockir  HALL EFFECT FORWARD/NEUTRAL/REVERSE ROCKER

3-POSITION ANALOG OUTPUT SNAP-IN ROCKER WITH BACKLIGHTING

Standard Characteristics/Ratings:

MECHANICAL:

Mechanical Life: 3,000,000 full forward to full back

Angle of Throw Between Adjacent Positions: 10 degrees typical
Max Allowable Radial Load: 30.0 Ibs.

ELECTRICAL RATINGS:

The HFNR is compact, robust and reliable, ideal for grip or panel Electrical Units Min Typ Max
mount applications. This 3-position switch provides operator Supply Voltage voc 45 5 55
comfort by reducing the movement required to change direction Output Voltage, Tolerance vbe -0.35 N/A +0.35
. . . . C ey e at Center @5V Vce
or switch gears. Backlighting provides enhanced visibility;
. s . . . . . Output Voltage, Tolerance vDC -0.35 N/A +0.35
making them easy to see in poor lighting or nighttime operation. at Full Travel @5V Vee

The electronics are sealed to IP68S, the switch has excellent

. " ; g e Supply Current Per Sensor mA N/A N/A 10
EMI/RFI immunity, and a mechanical life of three million cycles.

ELECTRONICS:

F t Seal: Electronics sealed to IP68S
res.
ea u es . ENVIRONMENTAL:
¢ 3 million cycle life, full forward to full backward Operating Temp Range: -40°C o +85°C
¢ Hall effect contactless sensing technology Humidity: 96% RH, 70°C, 96 hours
e Choice of bezel and button colors Vibration: Per MIL-810F minimum integrity
. . . EMI: Withstand per SAE J1113 (contact factory for details)

* 2Vto24VLED baCkhghtmg OptIOI'IS RFI: Withstand per SAE J1113 (contact factory for details)
¢ Electronics sealed to IP68S MATERIALS:
e Qutstanding EMI/RFI immunity Button: Thermoplastic
¢ Snap-in panel mounting—accepts multiple Bezel: Thermoplastic

pane| thicknesses Mounting Hardware:  None provided
* RoHS compliant
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HFNR

HALL EFFECT FORWARD/NEUTRAL/REVERSE ROCKER ~ ™":ockzr

3-POSITION ANALOG OUTPUT SNAP-IN ROCKER WITH BACKLIGHTING

f. = f WIRING OPTION 1
\ ' 1.050 COMMON POWER AND GROUND
w22 86 =076 =
/) ‘ e e e e e e HOusING . .
M‘\.; Jm . ... __FPcB_ .
! ' ' Voc(+) (RED)
e—— .64 —= 1 A ' 47000 ’
. .o B +, OUTPUT 1(0) (YELLOW)
+ ' OUTPUT1 o
1.76 . F47000F .
(= =) Y , ' GND()(BLACK)
oo ' B 47005F '+ OUTPUT2 (0) (BLUE)
DIRECTION | DIRECTION 2 .. OUTPUT2 7000 Co

(+ TRAVEL) (- TRAVEL) Lo

PERATING FORCE

REFERENCE POINT ' LED ANODE + (ORANGE)

I \, ) 18.3 £ 0.5 v . ' LED CATHODE (WHITE)
0.69 \_ ; .
i LT T T T T .
—r— | LI T T :
0.79 OUTPUT 2 AND LED ARE NOT PRESENT IN ALL CONFIGURATIONS
ﬁ:l_jﬁ i | I
WIRING OPTION 2
— .34 —= SEPARATE POWER AND GROUND
HOUSING
MOUNT ING: S X
RECOMMENDED PANEL THICKNESS: 0.112 OPTIMUM THICKNESS ! ' ' Voo (+)(RED)
(0.040 MIN. - 0.205 MAX.) o 47005F .| OUTPUT 1 (0) (YELLOW)
. outeutt B T
RECOMMENDED PANEL OPENING: 0,760 X I.340 OPTIMUM Lo " GND () (BLACK)

(0.760/.770 X 1.335/1.345)

Vee (+) (VIOLET)

RECOMMENDED PANEL RADII: o%oo%mwm) : . SUTPUT2 () (BLUE)
v + OUTPUT 2 4700pF ' v
I_ 760-= Lo + ., GND (-) (GREEN)
: » ' LED ANODE + (ORANGE) T
1.340 "' LED CATHODE (WHITE) ;
v ' ' m
. . M
€ e e e e e e e e e e e e e e e s M
4% R.040 OUTPUT 2 AND LED ARE NOT PRESENT IN ALL CONFIGURATIONS R
—l
(@)
O
=
HFNR PART NUMBER CODE =
HFNR - X X X X X X X X X |Q
Light Source ®  Output1® Output 2 Wiring Operating Force Button Termination Bezel Button FNR
Option Direction 1&2to Center/  Style Color®  Color ® Legend
Center to Direction 1& 2
A. NONE A.45/25/05VDC  NONE@ 1. Common 1.2.6/3.6 Ibs. 1. Rocker A.20 AWG Wires  1.Red 1. Red A.NONE
B.2VGreenLED  B.45/2505VDC  45/25/05VDC Power and 18.3" Long, 2. Black 2.Black@®  B.FNRMWhite D
Ground @ Stripped and
C. 2V Amber LED C. 4.5/2.5/0.5VDC 0.5/2.5/4.5VDC Tinned Ends 4. Yellow 3.0range
D.5VGreenlED  D.40/2510VDC  NONE@ 2 ggef;ﬁ;ﬁl § 6. Blue 4. Yellow
E. 5V Amber LED  E. 4.0/25/1.0VDC  4.0/25/1.0VDC Ground 8. Gray 5. Green
F. 12VGreen LED  F. 4.0/25/1.0VDC  1.0/25/4.0VDC 6. Blue
G. 12V Amber LED  G.1.0/25/40VDC  4.0/25/1.0VDC 7. Violet
H.24V Green LED ~ H.1.0/1.0/40VDC  4.0/1.0/1.0VDC 8. Gray
J. 24V Amber LED 9. White
(D Only button color black is available on backlit version; only legend color translucent white is available on backlit version.
(@ Outputs are when switch is in detented position.
@ Minimum lot charges may apply for certain color options.
@ For single output switches, wiring option 1 should be selected.
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HJFC

roorroa.  HALL EFFECT FOOT PEDAL

9 MILLION LIFE CYCLE

The HJFC Hall Effect Foot Pedal is built to perform under the
worst possible conditions. The unique design places Hall effect m,

sensors and electronics behind a solid plastic diaphragm that \\ *
separates the top and bottom halves of the front pedal, sealing
the electronics in an IP68S rated enclosure. The bottom
half of the pedal utilizes the same proven contactless analog

Bidirectional
output Hall effect technology used in OTTO joysticks and is (Dual Direction)
available in J1939 and CANopen® formats. The CAN interface Foot Pedal

provides three analog input channels, 12 digital input channels
and two digital output channels. It will withstand operating
temperature extremes of -40°C to +85°C, is sealed to IP68S
immersion requirements and passes EMI/RFI immunity
testing to 100V/M.

The HJFC Hall Effect Foot Pedal provides a life of nine million
cycles. The pedal’s pivot pointitself is also sealed against large
debris. Customer specified features such as pretravel (dead MECHANICAL:

band) and overtravel, along with a minimum and maximum Mechanical Life: 9,000,000 cycles

output, are programmable. The sensor programming is Vibration: 10g. 24Hz to 2KHz swept sinusoidal
completed in automated fixtures during assembly ensuring tight

Standard Characteri

output tolerances. The HJFC Hall Effect Foot Pedal offers more TRAVEL ANGLE:
performance features and a higher cycle and seal rating than Degrees: 13° nominal dual direction, 15° nominal single direction
any other foot pedal on the market. Operating Force (lbs.):  14.0Ibs. typical -40°C to +85°C at load reference point
Electrical Life: 9,000,000 cycles
Features, ELECTRICAL RATINGS:
Electrical Units Min Typ Max
¢ OUtStandi“g EMI/RFI immu“ity Supply Current Per Sensor mA N/A N/A 10
. Heavy gauge, corrosion-resistant metal Output Resistance (lo < -2mA) 0 N/A 100 N/A
¢ Proven contactless analog output Hall Analog Supply Vohiage (Option 1) VDC 45 5 5.5
effect technology Analog Supply Voltage (Option 2) vDC 8 12 18
Analog Output Voltage Tolerance VDC -0.15 N/A +0.15
° J1939, CANﬂpen® formats available at Center (see graph for output values) ~ @ 5Vcc
o Life expectancy of 9 million cvc|es Analog Output Voltage Tolerance vDC -0.15 N/A +0.15
at Full Travel (see graph for output values) @ 5Vcc
¢ Hall sensors & electronics are sealed against the Limit Switch Supply Voltage Volts 5 N/A 30
elements, behind a solid plastic diaphragm that (it applicable)
separates the top & bottom halves of the foot pedal Limit Switch Actuation (if applicable) _ Degrees  1° z 3
¢ Electronics are sealed to IP68S Analog Output Pretravel Degrees 1° 2° 3°
Analog Output Overtravel Degrees 1° 2° 3°

e Pedal pivot point sealed against large debris
e Programmable pretravel (dead band) & overtravel

Note: Limit switch outputs will source limit switch supply voltage when actuated.

. .. . ELECTRONICS:
along with minimum & maximum output ot T
e Sensor programming is completed in automated RFI: Withstand per SAE J1113
fixtures during assembly ensuring tight EMI: Withstand per SAE J1113
output tolerances
ENVIRONMENTAL:
* Reverse polarity protection available Operating Temp Range: -40°C to +85°C
* RoHS compliant Humidity: 96% RH, 70°C, 96 hours
Drop: 1 Ft. Max. to Concrete
Vibration: 10g. 24Hz - 2KHz; Swept Sinusoidal
Sand/Dust: Withstand per SAE J1455
MATERIALS:
Foot Pedal Plate: Zinc and high corrosion trivalent chromate
Housing: PPE/PA
Cable: 22 AWG (19 strands of 34 AWG TSC) PVC/Polyurethane blend
outer jacket
Mounting Hardware: None provided
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HIJFC

HALL EFFECT FOOT PEDAL  ®oreioal

SINGLE DIRECTION & DUAL DIRECTION

HJFC PART NUMBER CODE
HJFC - X X X X X X X
Direction Travel Output* Sealing Power Termination Pedal
1.Single 1.15Degrees 1.Single Direction Analog 1.Fully Sealed 1.Regulated 5VDC Clean Supply, 1.0.225" Dia., 12" Cable, 1. Narrow Mounting**
2.Dual Single Direction  Output: (Rest/Full) 0.5/4.5VDC 2. Unsealed No Reverse Polarity Protection Unterminated 2.Wide Mounting

2.13 Degrees 2. Dual Direction Analog
Dual Direction Output: (REV/CTR/FWD) 0.5/2.5/4.5VDC
3.Dual Direction Analog
Output: (REV/CTR/FWD) 0.5/2.5/4.5VDC

2.12VDC Power Supply with
Reverse Polarity Protection

3.24VDC Power Supply with
Reverse Polarity Protection

& Dual Direction Position Indication

4.Dual Direction Dual Analog
Output 1: (CTR/FWD) 0.5/4.5VDC
Output 2: (REV/CTR) 4.5/0.5VDC U ) . )

5. Single Direction Analog o A‘ddltlon‘al co_nflguranoqs are _ava|lab|e. Contac_tfactory.
Output: (Rest/Full) 0.5/4.5VDC Single direction not available in narrow mounting.
& Single Direction Position Indication

6.Single Direction Dual Analog
Output 1: (Rest/Full) 0.5/4.5VDC
Output 2: (Rest/Full) 4.5/0.5VDC

1.Dual Direction Dual Analog
Output 1: (REV/CTR/FWD) 0.5/2.5/4.5VDC
Output 2: (REV/CTR/FWD) 0.5/2.5/4.5VDC

8.Dual Direction Dual Analog
Output 1: (REV/CTR/FWD) 0.5/2.5/4.5
Output 2: (REV/CTR/FWD) 4.5/2.5/0.5

SINGLE DIRECTION
WIDE MOUNTING
(SUGGESTED PANEL OPENING)

2X 4.33 [0 = O] -

4X ¢ 345 3.36
%) 3 y
¢ | (5.00) )I>
| 2X 3.00 =
- I =
'!' J 3.36 m
- T
O ¥ O E
4XR.250 O } | )& A
MAX —— (3.87) — ;
O
pd
~— 4.25 MAX.— 9.50 MAX =
. I ——
3.69 O
LOAD REFERENCE -
POINT | 15°% 2°] wn
(¢ — -
0
— (5.90 MAX.)
[ me—
[ m—
(¢ —
| |

7@ 3 ¢ L-a;
L712.013.0ﬂ
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HJFC

HALL EFFECT
FOOT PEDAL

HALL EFFECT FOOT PEDAL

SINGLE DIRECTION & DUAL DIRECTION

(SUGGESTED PANEL OPENING)
2X5.88

2X1

.68

OjS.TB

AN
R.250 MAX.

(2.491)
~— 4.25 MAX. —

DUAL DIRECTION
(NARROW MOUNTING)

(6.60)

(3.68)

-

LOAD REFERENCE
P

3.75

i
.

BACK‘Ny
13"11"'\

D A

(9.64

3.75ﬂ

FORWARD
/\ +1°

)

T

3.60

CABLE NOT SHOWN IN ALL VIEWS

LOT DESIGNATES FORWARD

. S)j
12.0£3.0

OUTPUT OPTIONS

50 5.0 50 Limit
45 w w UPPL
w
2 40 2 40 g = 40
s pd g3 = 33 : 4
g 7 2 —_HA SE _HA 2
Z 30 EO 30 O 30 N oF
Sg Sg e
5, A 2 2 <]
g 25 P gL Bz 25
E 55 55 A4 2
> 20 oxr 20 > ox 20 > =4=Y
<} 08 1 08 1 s
© 15 v 8z 35 < sE
] A Su 1 Su 3
2 10 2 10 % 10 °
2 2 2
Z 5 < <
0 00 0.0
0 123456 7 8 910112131415 -3 11 -7 5 -3 01 3 7 9 1 13 -3 -1 -9 -7 -5 -3 40 1 3 5 7 9 1" 13
TRAVEL ANGLE (DEGREES) TRAVEL ANGLE (DEGREES) “FORWARD LM TRAVEL ANGLE (DEGREES)
(NOMINAL) (NOMINAL) FORWARD LIMIT SWITCH (NOMINAL)
_ (NOMINAL) o . womm
- = BACKWARD LIMIT SWITCH == =
BACKWARD FORWARD —_— BACKWARD FORWARD
OPTION 1 OPTION 2 AR Byt OPTION 3
5.0 50 LIMIT SUPPLY 50
3 w 45 w 45 y
£ 40 < 2 40 7 w 2 4o N P
g8 7 g o 4 32 g o B A
g
£3 30 A Z 80 25 > a0 3
Sg 7 £ Es Z D
28 LA 2 25 7 3> 2 25 4
58 [\ A E L0 s £ s
oF 20 4 3 52 3 20 -
88 \ g ¥ B é o 15 v 3
2 10 2 10 9 10 4 >
z ES ES .
z Z 5 H 5
0.0 0 0
43 11 9 7 5 3 40 1 3 5 7 9 1M 13 01234567 8910112131415 012345 67 8 910112131415
TRAVEL ANGLE (DEGREES) TRAVEL ANGLE (DEGREES) TRAVEL ANGLE (DEGREES)
OUTPUT 1 (NOMINAL) ANALOG OUTPUT (NOMINAL) OUTPUT 1 (NOMINAL)
“oUtPUT? T " BACKWARD FORWARD LIMIT SWITCH OUTPUT “outPUT2 T
50 50
w w
g g
51 = gs " ‘ A
> 1 >E ~ . 1
5g 80 59 30 -
ox o
E38 55
3z 20 3z 20
e = o8 4 -
o A o A 1.
I 10 § 1.0
3 <
00 00
43 1 9 7 5 3 401 3 5 7 9 11 B 43 1 9 7 5 3 401 3 5 7 9 11 13
TRAVEL ANGLE (DEGREES) TRAVEL ANGLE (DEGREES)
GUTPUT 1 (NOMINAL) OUTPUT 1 (NOMINAL)
“olteuT? " BACKWARD FORWARD “oUteUT? " BACKWARD FORWARD

OPTION 7
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HALL EFFECT PUSHBUTTON SWITCHES

HP7

HALL EFFECT
PUSHBUTTONS

10 MILLION CYCLES, CONTACTLESS HALL EFFECT TECHNOLOGY

Designated the HP7 series, these momentary pushbutton
switches utilize Hall effect sensor technology for long life
contactless switching, with 10 million cycles. Available in dusttight
and moistureproof sealed configurations, these switches can
also be watertight sealed to IP68S. The stylish dome-shaped
pushbuttons are available in nine colors and a mechanical detent
option is available for tactile feedback.

Case and bezel are precision-machined aluminum alloy, available
with either a black or clear coat anodized finish. Three case and
button styles are offered in raised dome, flush dome and exposed
dome styles. PC pins or wire leads are standard, with value-added
connectors available.

This rugged switch is designed to withstand harsh environments
while being subjected to high rates of actuation. Applications that
require repeated “jogging” and other continuous operations are
prime applications forthe HP7 Hall effect switch. Examples can be
found in material handling equipment such as loaders, lift trucks,
bucket and shovel, and other applications where positioning of
the load is critical.

Features:

¢ 10 million cycles

¢ Hall effect technology for long life

¢ Electronics sealed to IP64 or watertight to IP68S

Raised Dome
with 3 PIN Header

Exposed Dome
with Wire Leads

Standard Characteristics/Ratings:

MECHANICAL:

Mechanical Life:

10,000,000 cycles without detent

Button Travel:

0.080 inches max

Overtravel:

0.010 inches min

Operating Force:

Without detent: 16 0z +/- 8 0z
With detent: 28 0z +/- 8 0z

Operating Point:

0.040 inches +/- 0.010

Electrical Life:

10,000,000 cycles

ELECTRICAL RATINGS:

Rated at Vcc =5V @ 25°C Load = 1mA (4.7KQ)

Electrical Units Min Max
e Stylish dome-shaped buttons in 9 colors Supply Voltage vbe 30 %
° Momentary action Reverse Output Voltage vDC N/A 05
. f ; ; Supply Current mA N/A 9
e Choice of termination styles Continuous Output Current mA N/A 18
e Mechanical detent available for tactile feedback Reverse Battery Protection vVDC N/A -15
® RoHS compliant ELECTRONICS:
Seal: P64 or IP68S
Exposed Raised Flush ENVIRONMENTAL:
—®.630~ Dome 385+ Dome Dome Operating Temp Range: -40°C to +85°C
j @ .461 r : 27
‘ ‘ 361 E ' 1 Storage Temp Range:  -60°C to +105°C
T T T MATERIALS:
A B c Button: Thermoplastic
15/32- 32UNS - 2A
T0 WITHIN .062 OF i Case: Aluminum alloy

SHOULDER

448 TO FLAT — 448 TO FLAT
PIN I - INPUT INPUT - RED
PIN 2 - GROUND 22— GROUND - BLACK
3 - ouTPUT QUTPUT - YELLOW
¢ 8.0+ . 5—
PIN HEAD WIRE LEAD
TERMINATION TERMINATION
A - Exposed Dome .7136 .652
B - Raised Dome 113 .628
C - Flush Dome 713 .628

Specifications Subject To Change Without Notice

Mounting Hardware:

Hex nut & lockwasher

HP7 PART NUMBER CODE

HP7 - X

a

X X X X X

NN

Dome Action Terminal Seal Level Case
Style Style Color
DE. Exposed Dome 1. Normally High 3.3 Pin Header 2. Dusttight 1.Clear
DF. Flush Dome Momentary 5.18" Potted 3. Watertight 2.Black
DR. Raised Dome 2. Normally High 26 AWG
Momentary Wire Leads
with Detent
3. Normally Low
Momentary
4. Normally Low
Momentary
with Detent

Button
Color

1. Red

2. Black
3. Orange
4. Yellow
5. Green
6. Blue
1. Purple
8. Gray
9. White

www.otto-controls.com 75
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HP7C

rosisorions  HALL EFFECT PUSHBUTTON SWITCHES

10 MILLION CYCLES, CONTACTLESS HALL EFFECT TECHNOLOGY

The HP7C Hall effect momentary action pushbutton series shares
similar characteristics to the HP7 series but is a lower cost
version made with a thermoplastic case and a nylon button. With
a 10 million cycle life, the HP7C works well in industrial joystick
controls, remote controls and other applications requiring high
reliability and high rates of actuation. PC pins or wire leads are
standard with value-added connectors available to specification.

Features:

¢ 10 million cycles

¢ Hall effect technology for long life

o Stylish dome-shaped buttons in 9 colors
e Momentary action

e PC pin or wire lead termination styles

* RoHS compliant Standard Characteristics/Ratings:

MECHANICAL:
s Mechanical Life: 10,000,000 cycles
f=— @ 467 —==|
PC Pins Button Travel: 0.080 inches max
{ Overtravel: 0.010 inches min
401+.015 062
‘ [ 200£.015 Operating Force: 120z +/- 4 0z
‘ Operating Point: 0.040 inches +/- 0.012
600 1;@%%:1“50%/; Electrical Life: 10,000,000 cycles
OF SHOULDER
ELECTRICAL RATINGS: Rated at Vcc =5V @ 25°C Load = 1mA (4.7KQ)
(200 }71’ Electrical Units Min Max
088 Supply Voltage vDC 45 24.0
3X (.015) —sfp=—|
o e 2x @ 085) Reverse Output Voltage VDC N/A 0.5
(107) —=t = x@ 0s7) Supply Current (B=0, Vcc=5V, lo=0) mA 23 42
Continuous Output Current mA N/A 20.0
Reverse Battery Protection VDC -15.0
PIN 1- QUTPUT:
PIN 2.- GROUND ENVIRONMENTAL:
Operating Temp Range: -40°C to +85°C
PIN 3 - SUPPLY-
Storage Temp Range: -40°C to +105°C
Electronic Enclosure Design: IP68S
MATERIALS:
Button: Nylon
Case & Bezel: Thermoplastic
Wire Leads [~ o7 T Mounting Hardware: Hex nut & lockwasher
.062
) 2008015 HP7C PART NUMBER CODE
HP7C - X X X 1 X X
15/32-32 US-2A-
TO WITHIN .062
OF SHOULDER / \ \
! Button Circuit Terminal Seal Level Bezel  Button
180+ 5 ———] 086 J \EZX @ .085) Style Style Style Color  Color
o1 @D | DR RaisedDome  1.NormallyHigh  3.3PinHeader LRed  1.Red
Ff’ FLAT Matte Finish 3 '\Nﬂome'ﬂta[v 5.18" Potted 2Black  2.Black
@ 530 . Normally Low 26 AWG
Momentary Wire Leads 3'$range
. Yellow
\ -SUPPLY - RED 5. Green
~——GROUND - BLACK 6. Blue
@ .690 OUTPUT - YELLOW 7. PUTP'E
8.Gray
AOROSSFLATS 9. White
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HPL

HALL EFFECT LINEAR OUTPUT PUSHBUTTONS “fistiorions

1 MILLION LINEAR OUTPUT CYCLES USING CONTACTLESS HALL EFFECT TECHNOLOGY

The HPL Hall Effect Linear Qutput Pushbutton Switch utilizes Hall
effect technology to provide the user an output proportional to
the travel of the button. The HPL delivers up to 1 million cycles.
This rugged switch is ideal for applications where a simple on/
off control is insufficient and a linear output is desired. Using the
HPL, an operator can control the motion of a device as well as the
speed of the movement. The HPL switchis anideal control device
forvalves and variable speed drives, and can be used in industrial
control, heavy equipment and material handling applications.

HPL-4
15/32” — 32 Thread
Rear Mount

The HPL is offered as a stand-alone switch and in a dual HPL
rocker assembly. As with all 0TTO switches, a wide variety of
case and button styles and colors are offered, along with
various termination styles and two levels of sealing. OTTO
can provide custom configurations as well as provide the HPL
switches installed in a control grip.

Features:

¢ Programmable outputs
of 0.5to 4.5 volts

¢ 1 million cycles

¢ Hall effect for reliable
contactless switching

e Watertight per IP68S available

¢ Front or behind panel mounting

¢ Wire or pinned termination options
¢ Rocker version available

¢ RoHS compliant

HPL-R
Hall Effect Rocker |
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HPL-3
5/8" Front Mount
HPL PART NUMBER CODE
HPL - X X X X X X X
Case Style Output Terminal Style Seal Level Case Color Button Color Button Style*
1. Press Fit 1.1.0-4.0VDC 1.3 Straight Pins, 1.1P65 Splashproof 1. Clear Anodized  1.Red 1.0.375" 0D
3. Front Mount 2.40-1.0VDC 0.100" Centers 2.1P68S Watertight 2. Black Anodized 2. Black (Case Styles 1,3,4 & 6)
5/8" Thread 3.05-45VDC 2.18" Potted 22 AWG 3. Orange 2.0.500” OD Domed
4. Rear Mount 8.45-05VDC Wire Leads 4, Yellow (Case Styles 1,3 &6)
15/32" Thread R. Rocker Assembly
5. Green
6. Rear Mount (Case Style R)
" 6. Blue
5/8" Thread 7. Purol
R. Rocker Assembly - rurple
8. Gray * For availability of larger button
9. White diameters, contact factory.
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HPL

russurions  HALL EFFECT LINEAR OUTPUT PUSHBUTTONS

1 MILLION LINEAR OUTPUT CYCLES USING CONTACTLESS HALL EFFECT TECHNOLOGY

Standard Characteristics/Ratings:

MECHANICAL:

Mechanical Life: 1,000,000 cycles full stroke per button

Button Travel: 0.135 inches min to 0.160 inches max

Full Travel Force: 0.15inches, 3.0 Ibs. typical to 3.8 Ibs. max @ 25°C
Reset Force: 5 0z min @ 25°C

Electrical Life: 1,000,000 cycles

ELECTRICAL RATINGS: Rated at Vcc =5V @ 25°C Load = 1mA (4.7KQ)

Electrical 1-4Volts 4 -1Volts 0.5-4.5Volts 45-0.5 Volts
Units Min Typ Max Min Typ Max Min Typ Max Min Typ Max

Supply Voltage vVDC 45 5 5.5 45 5 5.5 45 5 5.5 45 5 5.5

Output Voltage vDC 0.85 1 1.15 3.85 4 4.15 0.35 05 0.65 435 45 4.85

(Button Up) @5V \Vee

Output Voltage vDC 3.85 4 4.15 0.85 1 1.15 4.35 45 4.65 0.35 05 0.65

(Button Down) @5V Vcee

Supply Current mA N/A 8 10 N/A 8 10 N/A 8 10 N/A 8 10

Continuous Output mA -1 NA 1 -1 N/A 1 -1 N/A 1 -1 N/A 1

Current

Output Resistance Q N/A 1 10 N/A 1 10 N/A 1 10 N/A 1 10

(lo < -2mA)

ELECTRONICS:

Seal Integrity: 1P65 or IP68S

ENVIRONMENTAL:

Operating Temp Range: -40°C to +85°C

Humidity: 96% RH, 70°C, 96 hours

MATERIALS:

Housing: Anodized Aluminum alloy

Button Cap: Thermoplastic

Mounting Hardware: Lockwasher, hex nut, washer when applicable

375" 0.D. Button Style
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HALL EFFECT LINEAR OUTPUT PUSHBUTTONS

HPL

LINEAR OUTPUT
PUSHBUTTONS

1 MILLION LINEAR OUTPUT CYCLES USING CONTACTLESS HALL EFFECT TECHNOLOGY

Case Styles
==} | i =
HPL-1 HPL-3 HPL-3 HPL-4 HPL-6
Press Fit 5/8" Thread 5/8" Thread 15/32" Thread 5/8" Thread
Front Mount Front Mount Rear Mount Rear Mount
Button Style 1 Dome Button
Button Style 2

HPL dimensions are equivalent to standard OTTO P1 Pushbutton dimensions as shown in the catalog except for
overall length. Total button height is 0.25" on standard 0.375" OD buttons. Overall length from button top to rear of
potting is 1.26” nominal, except for the HPL-4 and 0.500” 0D button styles which measure 1.56". Panel mounting
hardware is included, except with the HPL-1 which is meant to press fitinto mounting hole in a control grip. Refer
to the dimensions shown or consult 0TTO to design the control grip to meet your specifications.

— —
HPL-R*
(.830)  (.710) Rocker
(22X @.109)
(2K R.110) HT‘“’ =
A A
- (.54)
(.87
J} (.56) —= ~<—
* For alternative
U U UUL  bracket styles
A - (18) . and external
boot options,
contact factory.
=—-211.22) 491
. —_— Vec +(Red)
Terminal Styles | = 4700 pF

4 .o Outputo(Yellow)

Cl= =
o
il

_,___
4700 pF

GND -(Black)

l

Schematic

18
18,1+, J
T
L
TERMINAL STYLE 2

OUTPUT

TERMINAL STYLE |

18" POTTED
3 STRAIGHT PINS 22 AWG, UL 1569
100 CENTERS WIRE LEADS
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OUTPUT VOLTAGE

NN W W s s o

o o v o W o w» o wu o

OUTPUT VOLTAGE

NN W w o a s oo

@» o v o v o v o wu o

Linear Output Graphs (Vcc =5V @ 20°C)
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HPW

mooie  HALL EFFECT SINGLE AXIS PADDLE

UP TO 5 MILLION CYCLE MECHANICAL LIFE, 14 OUTPUT OPTIONS

Lever Style #3 |
(Ergonomic Lever)

Standard Characteristics/Ratings:

HPW-1 HPW-2 HPW-3
Lever Style #1 Lever Style #2
(Paddle) (Standard Lever)

The HPW series, available with 14 output options, offers a self-

centering single axis actuator that provides linear change in
voltage output in either direction from center. Options include MECHANICAL:
|ncreas|ng or decreas|ng Voltage output |n e|ther dlrect|0n Mechanical Life with Detent: Up to 2,000,000 cycles full forward to full back
(from center position to the full travel position) with single or Mechanical Life without Detent: Up to 5,000,000 cycles full forward to full back
dual outputs in either direction. The HPW series without detent Travel: Full travel angle each direction from center to 25° typical
provides a five million cycle, full forward to full back life, and Operating Force: HPW-1is 4 oz typical @ 25°
with detent (available with HPW-3) provides a two million cycle HPW-2 and HPW-3 are 3 oz typical @ 25°
full forward to full back life. Electronics are sealed to IP68S, Max Allowable Radial Load: 30.0 Ibs.
while offering outstanding EMI/RFl immunity. ELECTRICAL RATINGS: Vcc = 5V @ 25°C Load = TmA (4.7K0)
Electrical Units Min Typ Max
. Supply Voltage VDC 45 5 55
Features: bply Yoltag
Output Voltage Tolerance VDC -0.25 N/A +0.25
¢ Designed for grip, armrest & panel mounting atCenter (A,B,C,D,E.F,G&H) @5V Vee
Output Voltage Tolerance VDC -0.15 N/A +0.15
¢ Proven contactless analog output Hall at Center (J,K,L, M. N &P) @5V Vee
effect technology Output Voltage Tolerance vDC -0.25 N/A +0.25
. . at Full Travel (see graph for output values) @ 5V Vcc
e 14 output OptIOIIS available Supply Current Options A & D mA N/A 8 10
¢ Self-centering, single axis actuator {B = 0, Vec = 5V, lout = 0)
. . Supply Current All Other Options mA N/A 16 20
e Upto0 5,000,000 mechanical life (B =0, Vcc =5V, lout=0)
¢ Electronics sealed to IP68S ENVIRONMENTAL:
e RoHS compliant Operating Temp Range: -40°C to +85°C
Electronic Enclosure:  |P68S
e QOptional soft touch coating available MechanicalEnclsure Bl aoalcd
RFI/EMI: Withstand per SAE J1113
HPW % X X X x\ X X
Button Style Output 1* Output 2** Operating Force  Termination Bezel Color  Button Color Detent
1.Lever Style #1 A.25+/-2.0VDC NONE 1.4 0z (HPW-1) A.22AWG 18.3" Long, 1.Red 1.Red N. None
(Paddle) B.25+/-20VDC  25+/-20VDC 30z(HPW-2and Stripped Ends 2.Black 2.Black A +18°
2 Lever Style #2 C.25+-20VDC  25-/+20VDC HPW-3) B.0.025" SQ. Pins, Phosphor 3, Orange 3.0range
. (LStandaSrtd lLe;:r) D.25 /- 15VDC NONE 2 agw-l-:lil)’w-z and Bronze Alloy, Tin Plated 4 Yellow 4 Yellow
. Lever Style
{Ergonomic Lever) E. 25+/-1.5VDC 2.5+/-1.5VDC 5.Green 5.Green STOP HERE for
F. 25+/-1.5VDC 25-/+15VDC 6.Blue 6.Blue  Lpw 1 and HPW-2
6.10-40VDC  10-40VDC 7.Violet 7.Violet switches.
H. 05-45VDC 0.5-45VDC 8.Gray 8.Gray
J.25+/-2.0VDC NONE*** 9. White 9. White
K. 2.5 +/-2.0VDC 2.5 +/- 2.0VDC***
L. 25+/-2.0VDC 2.5-/+ 2.0VDC*** *  Outputs are from the center position to the full travel position in each direction. Options A-F provide increasing
M. 2.5 +/- 1.5VDC NONE*** voltage in Direction 1 and decreasing voltage in Direction 2 from a single output. Options G and H provide

increasing voltages in both directions from two separate outputs.

Options B and E provide redundant output 2 which duplicates output 1. Options C and F provide redundant
output 2 which is inverse of output 1.

*** Options J, K, L, M, N and P are identical to Options A, B, C, D, E and F respectively, except with a tighter center
tolerance.
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N. 25+/-1.5VDC 2.5+4/-1.5VDC***
P. 25+/-15VDC 2.5-/+1.5VDC***

*%



HPW

HALL EFFECT SINGLE AXIS PADDLE ™o

UP TO 5 MILLION CYCLE MECHANICAL LIFE, 14 OUTPUT OPTIONS
3 &3 |
(.100) TYP.—= |=— L {
(.:20) TYP.
LEVER STYLE #1 .025+.002 SQUARE
(Paddle) (OUTPUT 1) PIN3 PIN 4 (OUTPUT 2)
(GND 1) PIN 2 PIN 5 (GND 2)
1.600 (Vee 1) PIN 1 PIN 6 (Vcc 2)
¢ — ]
4 N
1.300 DIRECTION 1 DIRECTION 2
(+) TRAVEL () TRAVEL
O‘\ORIENTATION BUMP
DENOTES FULL() PINNED TERMINATION
NOT ALL PINS ARE PRESENT ~N/_
\. S IN ALL OUTPUT CONFIGURATIONS u u
i
(.195)
OPERATING FORCE
MEASURED AT THIS Uuu
POINT T
(.57) 18.3+.5
i
u u 1.35
T
i =
[N =
J =
1.418 m
1.442 WIRED TERMINATION ol
- NOT ALL WIRES ARE PRESENT m
IN'ALL'OUTPUT CONFIGURATIONS (_ﬁl
(@)
O
ROCKER SWITCH 5
. pcB . e,
: ' RED (Vee 1) RECOMMENDED PANEL THICKNESS: 0.100 OPTIMUM THICKNESS 9
Co I - o (%}
o #0F T yELLow (OUTPUTY) (0.065 MIN. - 0.175 MAX.)
e 1 — RECOMMENDED PANEL OPENING: 1.180 X 1.480 OPTIMUM
T " BLACK(GND 1) (1.175/1.185 X 1.475/1.485)
- o 4X R.188
Lo ' . VIOLET (Veo 2)
Do - 1.180
. T 1 BLUE (OUTPUT2)
®T1
470007 * . GREEN (GND2)
.. b f 1.480 !
e OUTPUT 2 IS NOT PRESENT
IN ALL CONFIGURATIONS
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HPW

mooie  HALL EFFECT SINGLE AXIS PADDLE

UP TO 5 MILLION CYCLE MECHANICAL LIFE, 14 OUTPUT OPTIONS

LEVER STYLE #2 (100) TYP jL L_zm v,

(Standard Lever) .025+.002 SQUARE

1.652
DIRECTION 1 DIRECTION 2
(+) TRAVEL () TRAVEL

ORIENTATION BUMP

DENOTES FULL (+)

TRAVEL

I~ 984 —=
1.000
OPERATING FORCE ﬁ WIRED TERMINATION
UU L NOT ALL WIRES ARE PRESENT
MEARPRED AT THIS =~ ~ INALL OUTPUT CONFIGURATIONS
1835
2.14
(1.90) 1171
1 J )
338
} (OUTPUT 1) PIN3 PIN 4 (OUTPUT 2)
1.160 (GND 1) PIN 2 PIN 5 (GND 2)
(Vee 1) PIN 1 PIN 6 (Ve 2)
RECOMMENDED PANEL THICKNESS: 0.130 OPTIMUM THICKNESS
(0.125 MIN. - 0.135 MAX.) £ — [ f ¢

RECOMMENDED PANEL OPENING: $0.800 OPTIMUM
(0.750 MIN. - 0.850 MAX)

.800 PINNED TERMINATION
2 /—\ W NOT ALL PINS ARE PRESENT
2X & .1804.005 IN ALL OUTPUT CONFIGURATIONS

1.300
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HPW

HALL EFFECT SINGLE AXIS PADDLE ™o

UP TO 5 MILLION CYCLE MECHANICAL LIFE, 14 OUTPUT OPTIONS

[][][][][][] ' '(.ZO)TYP.

(100) TYP. —= I——JL
LEVER STYLE #3 .025+.002 SQUARE
(Ergonomic Lever)
/"i\
DIRECTION 1 DIRECTION 2
(+) TRAVEL (-) TRAVEL

-
o2}
a
N

ORIENTATION BUMP
DENOTES FULL (+)
TRAVEL

= 1.045 —= 1.03 —
OPERATING FORCE
MEASURED AT THIS
POINT LU L BT
- >
18.3+0.5 =
2.14 m
(1.90) sl
m
N n QI
- [Tl a
= = WIRED TERMINATION g
1160 } NOT ALL WIRES ARE PRESENT 5
- IN ALL OUTPUT CONFIGURATIONS =
@)
—
wn
RECOMMENDED PANEL THICKNESS: 0.130 OPTIMUM THICKNESS (OUTPUT 1) PIN 3 PIN 4 (OUTPUT 2)
(0.125 MIN. - 0.135 MAX.) (GND 1) PIN 2 PIN 5 (GND 2)
—=—
RECOMMENDED PANEL OPENING: ¢ 0.800 OPTIMUM (Vee 1) PIN 1 —‘:::"\‘ PIN6 (Vec 2)
(0.750 MIN. - 0.850 MAX) "l
= e
@ .800 -i

2X @ .180+.005

1.30 PINNED TERMINATION
NOT ALL PINS ARE PRESENT
IN ALL OUTPUT CONFIGURATIONS

1.300
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HPW

HALL EFFECT
PADDLE

HALL EFFECT SINGLE AXIS PADDLE

UP TO 5 MILLION CYCLE MECHANICAL LIFE, 14 OUTPUT OPTIONS

OPTION A & J

5.0

45

4.0

3.5

3.0

25

VOLTS

20

15

1.0

0.5

FULL (+)
TRAVEL

OUTPUT 1

FULL (-)
TRAVEL

DIRECTION 1
(+ TRAVEL)

DIRECTION 2
(- TRAVEL)

OPTIOND &M

5.0

45

4.0
35

25

VOLTS

20

15

1.0

0.5

FULL (+)
TRAVEL

OUTPUT 1

FULL ()
TRAVEL

DIRECTION 1
(+ TRAVEL)

DIRECTION 2
(- TRAVEL)

OPTION G

5.0

4.5

4.0

3.5

3.0

25

VOLTS

20
15

1.0

0.5

FULL (+)
TRAVEL

OUTPUT 1
OUTPUT 2= - -

FULL ()
TRAVEL

DIRECTION 1
(+ TRAVEL)
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DIRECTION 2
(- TRAVEL)

VOLTS

VOLTS

VOLTS

OPTION B & K

5.0
4.5

4.0

3.5
3.0
25

20 ~
15

1.0

0.5

FULL (+) o FULL ()
TRAVEL TRAVEL

OUTPUT *
OuUTPUT 2= - -

DIRECTION 1
(+ TRAVEL)

DIRECTION 2
(- TRAVEL)

OPTIONE &N

5.0
4.5

4.0
3.5 =S

25 .
20

1.0

0.5

FULL (+) o FULL ()
TRAVEL TRAVEL

OUTPUT *
OUTPUT 2= - -

DIRECTION 1
(+ TRAVEL)

DIRECTION 2
(- TRAVEL)

OPTION H

5.0
45
4.0
3.5
3.0
25

20
15

05 o e S A

FULL (+) o FULL ()
TRAVEL TRAVEL

OUTPUT 1
OUTPUT 2= - -

DIRECTION 1
(+ TRAVEL)

DIRECTION 2
(- TRAVEL)

VOLTS

VOLTS

OPTION C & L

5.0

45

4.0

3.5

3.0

25
20

15

1.0

0.5

FULL (+)
TRAVEL

OUTPUT 1
OUTPUT 2= - -

FULL ()
TRAVEL

DIRECTION 1
(+ TRAVEL)

DIRECTION 2
(- TRAVEL)

OPTION F & P

5.0

45

4.0
3.5

25

20

15

1.0

0.5

FULL (+)
TRAVEL

OUTPUT 1
OUTPUT 2= - -

FULL ()
TRAVEL

DIRECTION 1
(+ TRAVEL)

DIRECTION 2
(- TRAVEL)
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LINEAR HALL EFFECT FINGER JOYSTICK

HTL

HALL EFFECT
JOYSTICK

2 & 4-WAY LINEAR HALL EFFECT FINGER JOYSTICK

HTL4 with External
Castle Boot Style
Button

HTL2 with Tall
Concave Stadium
Boot Style Button

The HTL series provides all of the performance of a full size,
dual axis joystick in a miniature package that can be mounted
in control handles, armrests and panels. The Hall effect
sensors are immune to electromagnetic and radio frequency
interference up to 100V/M. Programmable sensors with built-in
temperature compensation ensure consistent and repeatable
operation. The HTL series has excellent tactile feel forimproved
operator control and is available with either dusttight or IP68S
watertight seal. A wide variety of output configurations are
available to satisfy different applications.

Features:
¢ Designed for grip, armrest & panel mounting

¢ Proven contactless analog output Hall
effect technology

¢ Redundant outputs available

¢ 1 million cycles

¢ Electronics watertight to IP68S
¢ Qutstanding EMI/RFI immunity
¢ Variety of button styles

¢ Tighter center tolerance options
¢ RoHS compliant

e PWM output option

Specifications Subject To Change Without Notice

Standard Characteristics/Ratings:

MECHANICAL:
Mechanical Life: 1,000,000 all directions
Travel Angle: 23° min to 27° max, 25° typical

Operating Force with Boot: 16 oz typical to 20 0z max (at top of button) @ 20°C
Max Allowable Vertical & Radial Force on Button: 25.0 Ibs.
Max Allowable Torque on Button about Shaft Axis: 5.5 Ibs.

ELECTRICAL RATINGS:

HTL2: Rated atVcc =5V @ 20°C Load = 1mA (4.7KQ)

Electrical Units Min Typ Max
Supply Voltage VDC 450 5.00 5.50
Output Voltage Tolerance at Center  VDC -0.25 N/A +0.25
AA, BB, CC, DD, EE, FF, GG & HH @5V Vee

Output Voltage Tolerance at VDC -0.15 N/A +0.15
Center AT, BT, CT, DT, ET and FT @5V \Vcee

Output Voltage Toleranceat VDC -0.25 N/A +0.25
Full Travel (see graph for output values) @5V Vee

Supply Current per Sensor mA N/A N/A 10.00
B=0, Vcc=5V, lout=0

Output Source Current Limit mA -1.00 N/A 1.00
B=-X*, Vo=0

HTL4: Rated at Vcc =5V @ 20°C Load = 1mA (4.7KQ)

Electrical Units Min Typ Max
Supply Voltage VDC 450 5.00 5.5
Output Voltage Tolerance at Center  VDC -0.25 N/A +0.25
AA, BB, CC, DD, EE, FF, GG & HH @5V Vee

Output Voltage Tolerance at vDC -0.15 N/A +0.15
Center AT, BT, CT, DT, ET and FT @5V Vee

Output Voltage Toleranceat vDC -0.25 N/A +0.25
Full Travel (see graph for output values) @5V \Vcee

Supply Current per Sensor mA N/A N/A 10.00
B=0, Vcc=5Y, lout=0

Output Source Current Limit mA -1.00 N/A 1.00
B=-X*, Vo=0

ELECTRONICS

Seal Integrity: Electronics IP68S

ENVIRONMENTAL:

Operating Temp Range: -40°C to +85°C

Storage Temp Range: ~ -40°C to +85°C

RFI: Withstand per SAE J1113
EMI: Withstand per SAE J1113
MATERIALS:

Boot: Elastomer

Button: Thermoplastic, black
Case: Thermoplastic, black
Flange: Thermoplastic, black
Wires: 22 or 24 AWG

Mounting Hardware: Panel fastener assembly
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HTL

HALL EFFECT
JOYSTICK

LINEAR HALL EFFECT FINGER JOYSTICK

2 & 4-WAY LINEAR HALL EFFECT TOGGLE

HTL2 PART NUMBER CODE
HTL2 - X X X X X X XX X X
Button Style Case Style Seal Travﬁent/ Operating 01@4 htmon
Force Color

1. Castle 1.0.970" SQ. 1. Dusttight 1.25°  1.None 1.16 0z AA.25+/-20VDC  NONE 1. Wire Leads 2. Black
2. External Castle Boot 2. Watertight 2. Detent at 50% BB.25+/-2.0VDC  25+/-2.0VDC 22 AWG,
3. Short Double Stadium Panel Seal* travel (not CC.25+/-20VDC  25-/+2.0VDC UL 1569
4.Tall Concave Stadium Eﬂ?!éanbl?yﬁ'ty'} DD.25+/-15VDC  NONE 2.Pins
5. External Bat Handle Boot EE.25+/-15VDC  2.5+/-1.5VDC 3. Wire Leads
6. External Smooth Boot FF.25+/-15VDC  2.5-/+1.5VDC 24 AWG,
7. Long Concave Y Axis Button GG.0.5-4.5VDC 0.5-4.5VDC SAE AS22759
8. Low Profile Button HH. 1.0-4.0VDC 1.0-4.0VDC

AT.25+/-20VDC  NONE**

BT.25+/-20VDC 2.5 +/- 2.0VDC**

CT.25+4/-20VDC  2.5-/+2.0VDC**

DT.25+/-1.5VDC  NONE**

ET.25+/-15VDC 25 +/- 1.5VDC**

FT.25+/-15VDC  25-/+ 1.5VDC**

HTL4 PART NUMBER CODE
HTL4 - X X X X X X XX X X
Button Style Case Stde Sea/ Traveéting*/ Operating Output1® Output2 @ Termination Button
Force Color
1. Castle 1.0.970" SQ. 1. Dusttight 1.25° 1. Omnidirectional; Square; 1.16 oz AA.25+/-20VDC  NONE 1. Wire Leads 2. Black
2. External Castle Boot 2. Watertight On-Axis and Off-Axis BB.25+/-20VDC  25+/- 20VDC 22 AWG
3. Short Double Stadium Panel Seal* Guided Feel CC.254/-20VDC  25-/+2.0VDC UL 1569
4.Tall Concave Stadium 2 gaéi‘:]tl‘r""’ Axis Return DD.25+/-15VDC  NONE 2 Pins
5. External Bat Handle Boot 3 Omivactional: Round: EE.25+-15V0C  25+-15vDc e eads
6. External Smooth Boot Smooth Feel ' FF.25+/-15VDC  25-/+15VDC SAE AS22759
4. Omnidirectional; Round; GG.05-45VDC 0.5-45vDC 4. Wire Leads
On-Axis Guided Feel HH.1.0-4.0VDC 1.0-4.0VDC 22 AWG, UL 1569
5. Omnidirectional; Square; AT.25+/-20VDC  NONE** shared powers

On-Axis and Off-Axis
Guided Feel with Detent at
50% Travel

6. Omnidirectional; Round;
Smooth Feel with Detent
at50% Travel

7. Omnidirectional; Round;
On-Axis Guided Feel with
Detent at 50% Travel

8. Omnidirectional; Square;
On-Axis Guided Feel

* Watertight panel seal option available with button styles 2, 5, 6 and 8.

** QOptions AT, BT, CT, DT, ET and FT are identical to options AA, BB, CC, DD, EE and FF
respectively except with a tighter center tolerance.

***Gating options 5, 6 and 7 not available with button style 7.

® Outputs are from the center to the full travel position in each direction. Options “AA,” “BB,” “CC,”
“DD,” “EE,” and “FF" provide increased voltage in +Y; and decreasing voltage in -Y direction
from one output per axis with the HTL2 and increased voltage in +X, +Y; and decreasing voltage in
-X, -Y direction from one output per axis with the HTL4. Options “GG" and “HH" provide increasing
voltages in all directions (+Y, -Y with the HTL2 and +X, +Y, -X, -Y with the HTL4) from 2 outputs per
axis.

@ Options “BB" and “EE" provide redundant output 2 which duplicates output 1. Options “CC" and
“FF" provide redundant output 2 which is inverse of output 1.

86 OTTO Full Line Catalog

BT.25+/-2.0VDC
CT.25+/-2.0VDC
DT.25+/-1.5VDC
ET.2.5+/-15VDC
FT.25+/-1.5VDC

2.5 +/-2.0VDC**
2.5-/+ 2.0VDC**
NONE**

2.5+4/- 1.5VDC**
2.5-/+1.5VDC**

and grounds

(see schematic)
5. Wire Leads

24 AWG,

SAE AS22759

shared powers

and grounds
(see schematic)

GATING ICONS
Omnidirectional Gated Omnidirectional
Square On-Axis and Two Axis Round
Off-Axis Guided Feel****  Return to Center Smooth Feel

&

Omnidirectional Single Axis
Round On-Axis (HTL2 version)
Guided Feel****

****Feel defined by shading.

Specifications Subject To Change Without Notice




HTL

HALL EFFECT
JOYSTICK

LINEAR HALL EFFECT FINGER JOYSTICK

2 & 4-WAY LINEAR HALL EFFECT TOGGLE

PIN INDICATES
+Y DIRECTION

L
n

]

PINS NOT PRESENT
IN ALL CONFIGURATIONS

25TYP.

(.269)

(.649)

SEE DETAIL A

_{ .1504.016

2X (@ .075)

=~—".280+.016

4X B .118 —

1.244 —= -4
= 444 = +Y .970 sQ. -
@1.010
(160) ————== f=— (995) J_ _4}
{ ¢
SUGGESTED PANEL
OPENING
=3
=
................. .
o E = ' .
=1 '
i e © :
I 18.5+.5 | , '
OPERATING FORCE . O O, '
REFERENCE POINT ax '
' FASTENER ,
vl (2X 1.25) — .
HTL2 FOOTPRINT
CASE T T T T T T T Tt '
, fCBT T T T T b
ta © ' RED/WHITE 025+.002
BLACK ' OUTPUT2Y, '  VCC -
GND i T T T
' N 4700pF o 4700pF ! ! OUTPUT >
YELLOW L I 1}] S
OuTPUT TS S o ' BLACK/WHITE I':
RED ' ,OUTPUT1Y , ' GND
vee o, Lo m
C C ALL WIRES NOT PRESENT an
L ot IN ALL CONFIGURATIONS m
e e e e e e e oo . OUTPUT2 NOT PRESENT Q
o . IN ALL CONFIGURATIONS
DETAIL A A
ALL PINS NOT PRESENT IN ALL CONFIGURATIONS @)
zZ
5
BLUE
OUTPUT OEEF‘;UT
HTL4 FOOTPRINT O
vioLer greeN (0p]
Ve 2x:
fease” T T 7|7 B ' rages cc - .
: TPCB ouTPUTIX : Yfeee T T T T ouTPUTIX veeay TPoTEY
(] I-a.iiﬂ o Rgg/anE : : mw _5 RED / WHITE
o o
Bé ,:‘%K L3 O‘:T;PUTZ Y, BLACK 1 L@ vee 5 30
— = SotbuT oND T GRAY 200
YELLOW ' I"’l I'h q’l l“l ' l"“""{ I'lZI [i_l } OUTPUT
outPuT L ' ' BLACK/WHITE gELTL;%V-‘; — 0254.001 l
\'758 LorouTRuTY ED-I pooew RED : :ouwu-n Y 3N g'iﬁ)cwwmm TYP.
' A ' ' vee &3 OUTPUT 1Y-
" VCC 1X
o OUTPUT2 X v o OUTPUT 1X:
e s I s B N Lo O-UTP-UTSX _______ ND 1Y
"""" o b [ R — .10
GREEN / WHITE ORANGE ALL WIRES NOT PRESENT — .20
GND vee IN ALL CONFIGURATIONS
OUTPUT2 NOT PRESENT DETAIL A
oUnE, IN ALL CONFIGURATIONS WHITE ALL PINS NOT PRESENT IN ALL CONFIGURATIONS
OUTPUT
TERMINATION STYLE 1, 2, AND 3 TERMINATION STYLE 4 AND 5

Specifications Subject To Change Without Notice
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HTL

ovsce - LINEAR HALL EFFECT FINGER JOYSTICK

2 & 4-WAY LINEAR HALL EFFECT TOGGLE

HTL2 OUTPUTS

OPTION AA & AT

4.50
|
T
3.50
|
T
250 VOLTS
|1
T
1.50
|
=
0.50
-25 -20 -15 -10 -5 0 5 10 15 20 25
DEGREES

-Y TRAVEL _—= +Y TRAVEL
NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
OUTPUT

OPTION CC & CT

+ 450
N |
NN —
- 3.50
N |
N =
- 250 VOLTS
L1 <
L1 N
] 1.50
L1 ~
L1 ~ .
050
25 20 5 10 5 0 5 0 15 20 25
DEGREES
-Y TRAVEL _ = +Y TRAVEL
NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
OUTPUT1
------ OUTPUT2
450
L -
= 350
/Z
=1
250 VOLTS
— 1.50
=T
0.50
25 20 45 10 5 0 5 10 15 20 25
DEGREES
-Y TRAVEL B N =l +Y TRAVEL
NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
OUTPUT1
------ OUTPUT2
450
3.50
= 250 VOLTS
1.50
S 050

25 20 -15 -10 5 0 5 10 15 20 25
DEGREES

-Y TRAVEL _= +Y TRAVEL
NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
OUTPUT1

------ OUTPUT2
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OPTION BB & BT

450
LT
L
= 3.50
L=
>
~ 250 VOLTS
B
=i
1.50
=T
=
0.50
25 20 15 10 5 0 5 10 15 20 25
DEGREES
-Y TRAVEL _ +Y TRAVEL
NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
OUTPUT1
------ OuTPUT2
4.50
—
3.50
L11
I
250 VOLTS
—
—i
— 1.50
-
0.50
25 20 15 10 5 0 5 10 15 20 25
DEGREES
-Y TRAVEL R = +Y TRAVEL
NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
OUTPUTY
450
3.50
N L1
= 250 VOLTS
L1 - .
L1 |
— 1 1.50
4 N
050
25 20 5 -0 5 0 5 0 15 20 25
DEGREES
-Y TRAVEL _—= +Y TRAVEL
NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
OUTPUT1
------ OUTPUT2
450
> 3.50
- 250 VOLTS
1.50
0.50

-25 -20 -15 -10 5 0 5 10 15 20 25

ZYTRAVEL == - Ly TRAVEL

NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
OUTPUT1

------ OUTPUT2
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HTL

HALL EFFECT

LINEAR HALL EFFECT FINGER JOYSTICK JOvSTICK

2 & 4-WAY LINEAR HALL EFFECT TOGGLE

HTL4 OUTPUTS

OPTION AA & AT

4.50
| 1
T
3.50
| 1
T
250 VOLTS
|
|
1.50
|
|
0.50
-25 -20 -15 -10 -5 0 5 10 15 20 25
DEGREES

-X,-Y TRAVEL =—& +X,+Y TRAVEL
NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
OUTPUT

OPTION CC & CT

] 450
- |
~|. L1
~ 3.50
N |
S —
St 2,50 VOLTS
L1 ~
L1 ~
=~ 1.50
L1 N
L1 S .
050
25 20 15 0 5 0 5 0 15 2 25

XY TRAVEL —~=—2R° o X +Y TRAVEL

NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
OUTPUT1

------ OUTPUT2

OPTION EE & ET

4.50

L -
= 3.50

P
=T
250 VOLTS
L
=1
= 1.50
=T

0.50

2 20 15 -0 5 0 5 0 15 20 25

DEGREES

-X,-Y TRAVEL =s—&= +X,+*Y TRAVEL
NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
OUTPUT1

------ OUTPUT2

OPTION GG

< 250 VOLTS

== == ~T=F = 0.50

-25 -20 -15 -10 -5 0 5 10 15 20 25

XY TRAVEL ~=—2SF° o0 iX+Y TRAVEL

NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
OUTPUT1

------ OUTPUT2

Specifications Subject To Change Without Notice

OPTION BB & BT

- 4.50
=T

LT

= 350
1
>
> 250 VOLTS
|+
=
S 1.50
=T
=
050
25 20 15 0 5 0 5 10 15 20 25
DEGREES

-X,-Y TRAVEL —==—& +X,+Y TRAVEL

NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
OUTPUT1

------ OUTPUT2

OPTION DD & DT

450
=
3.50
//
4
250 VOLTS
—
—
— 1.50
-
0.50
25 20 5 -0 5 0 5 10 15 20 2

DEGREES

-X,-Y TRAVEL ==—#& +X,+Y TRAVEL
NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
OUTPUT1

OPTION FF & FT

450
-2 L
- == 3.50
~ 1
-1 =
S 250 VOLTS
— .
L1 i
— SN I 150
= N
050
25 20 45 0 5 0 5 10 15 20 25

DEGREES

-X,-Y TRAVEL <s—&= +X,*Y TRAVEL
NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
OUTPUT1

------ OUTPUT2

OPTION HH

250 VOLTS

XY TRAVEL —=— 2 X +Y TRAVEL

NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
OUTPUT1

------ OUTPUT2
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HTL

HALL EFFECT

JOYSTICK

LINEAR HALL EFFECT FINGER JOYSTICK

BUTTON CONFIGURATIONS

A

SUTT v

BUTTON STYLE 1
(CASTLE)

|=] O

BUTTON STYLE 5
(EXTERNAL BAT
HANDLE BOOT)

90 OTTO Full Line Catalog

BUTTON STYLE 2
(EXTERNAL CASTLE BOOT)

&

=] (=) o O

BUTTON STYLE 3
(SHORT DOUBLE STADIUM)

BUTTON STYLE 4
(TALL CONCAVE STADIUM)

BUTTON STYLE 6 BUTTON STYLE 7 BUTTON STYLE 8
(EXTERNAL SMOOTH BOOT)  (LONG CONCAVE Y AXIS BUTTON) (LOW PROFILE BUTTON)
(AVAILABLE FOR HTL2 ONLY) (AVAILABLE FOR HTL2 ONLY)

Specifications Subject To Change Without Notice




HTLT

FINGER JOYSTICK WITH PUSHBUTTON OPTION  nékiovsrick

3 MILLION CYCLE MECHANICAL LIFE, PUSHBUTTON OPTION
Standard Characteristics/Ratings:
ELECTRICAL RATINGS:
Analog Joystick: Rated at Vcc =5V @ 20°C Load = 1mA (4.7KQ)
Electrical Units Min Typ Max
HTLT4 with Supply Voltage vDC 450 5.00 5.50
Center Pushbutton Output Voltage Tolerance VDC -25 N/A +.25
at Center @5V Vee
Output Voltage Tolerance vDC -25 N/A +.25
at Full Travel @5V Vee
Supply Current Qutputs "AA" & 'DD"  mA N/A 10.00 12.00
B=0, Vcc=5V, lo=0
Supply Current OQutputs mA N/A 20.00 24.00
"BB","CC", "EE", "FF", "GG" & "HH"
B=0, Vcc=5V, lo=0
SPI Joystick
Electrical Units Min Typ Max
Supply Voltage - Output JJ VDC 3.15 33 3.45
Supply Voltage - Output KK VDC 450 5.00 5.50
Pushbutton Circuit: Normally Open Tact Switch
OTTO's HTLT Series miniature Hall effect joystick is a proportional | MECHANICAL RATINGS
H . H . : . . Joystick: Mechanical Life All Directions 3,000,000 Cycles
linear output f!nger joystick with a pushbutton option. _Wlth a Joystick: Mechanical Life All Directions (Friction Held) 000,000 Gycles
lower base price than the HTL, thg HTLT features 8 dlffergnt Mechanical Units Min Tvp Max
button styles, multiple output configurations and 3 mounting Travel Angle Degrees 190 20.0 21.0
options including top mount with threaded housing. Over Travel Angle Degrees 0.5 10 15
Gating options include omnidirectional square on axis guided Opeff;ing Force (Vg@/Biﬂé)* 0z 50 8.0 16.0
feel, gated single axis return to center, gated dual axis returnto | 228 rom Flange, @20
center and omnidirectional round smooth feel. The HTLT offers Mf;‘eﬂ:fg’ftﬂﬁ Vertical LBS N/A N/A %0
excellent_ tactile fegdback and is available with a mechanlf:al Max Allowable Radial 1BS NA NA 250
seal of either dusttight or watertight per IP68S. All electronics Force on Top of Knob*
are sealed to IP68S. Max Allowable Torque IN-LBS  N/A N/A 55
Featuring contactless Hall effect technology, the HTLT js | °nButtonAbout Shaft Axis . . T
A . X N Button style "A" has a max allowable radial force of 10 Ibs and max allowable torque of 3in-lbs >
designed to withstand harsh environments and works well in the Pushbutton: =
industria.l, mgdical, unmanned vehicle and off-highway indust.ries Mechanical Life 3,000,000 Cycles ;
for applications such as remote controls, armrest integration, Button Style 8 an
Control panels and be”y boxes Operating Force @ 20° C 0z 6.0 8.0 10.0 m
Button Style 9 Q
Operating Force @ 20° C 0z 8.0 14.0 16.0 A
ENVIRONMENTAL: %
Fe atu res.: Operating Temperature: °C -40 20 85 —
. o X
¢  One/two axis gated or 360° Joystick: , _ @)
. Mechanical Seal 1S0 20653, Dusttight or watertight per IP68S —
e Pushbutton option (Button styles 2,5,6,8 and 9) 2]
e Electronics sealed to IP68S Drop 1 meter max to concrete
° Dusttight or Watertight per IP68S option EMI/RFI Withstand Per SAE J1113, Contact Factory for Details
. Pushbutton:
[ )
3'_3" SPI output optlon i Mechanical Seal 1S0 20653, Watertight per IP68S Panel Seal
¢ Single or redundant analog output options (Button styles 8 and 9)
e PWM output option ELECTRONICS
e 3 million cycle mechanical life Seal Integrity: Electronics IP68S
e Tested for harsh environments MATERIALS:
e Great for industrial, medical, unmanned vehicle Housing + Flange: Thermoplastic
and off-highway industries Button: Thermoplastic
Bellows: Silicone, black
Pushbutton Wires: 24 AWG
Mounting Hardware: 1-27 Hex nut (.09 Thick) included (with threaded base)
Recommended max torque =7 IN-LBS.
or 4x #4-40 x .38 screws with square mounting flange
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HTLT

HALL EFFECT
FINGER JOYSTICK

FINGER JOYSTICK WITH PUSHBUTTON OPTION

3 MILLION CYCLE MECHANICAL LIFE, PUSHBUTTON OPTION

HTLT2 PART NUMBER CODE
HTLT2 - X X /x /x /x /x /XX\ X\ X\
/
Button Style Case Style Seal* Travel Gating Operating  Output1® Output2 @ Termination Button
Force Color

1. Castle 1.1-27 Thread 1. Dusttight 1.20° 1. Single Axis 1.16 0z AA.25+/-20VDC  NONE 1. Wire Leads 2. Black
2. External Castle Boot 2.1"Smooth 2. Watertight Return to Center BB.25+/-20VDC  25+/- 20VDC 22 AWG
3. Short Double Stadium Panel Seal** 2.Single Axis - CC.254-20VDC  25-/+20vpc UL 169"
4.Tall Concave Stadium Friction Held DD.25+-15VDC  NONE 2 Jire veads
5. External Bat Handle Boot EE.25+/-1.5VDC 25+/-1.5VDC SAE
6. External Smooth Boot FF. 25 +/- 1.5VDC 25-/+15VDC AS22759%**
8. External Castle Boot GG.0.5-45VDC 0.5-4.5VDC

with Pushbutton HH. 1.0 - 40VDC 1.0-40VDC
9. E)_(ternal Castle Boot with JJ. SPI, 3.3V Supply  NONE

High Force Pushbutton KK. SPI,5V Supply  NONE

A. Tall Metal Bat Handle****
* Electronics sealed to IP68S.

** Watertight panel sealed option available with button styles 2, 5, 6, 8 and 9.
*** Pushbutton wire leads are 24 AWG, SAE AS22759.

***% Button style "A" has a max. allowable r

@ Outputs are from the center to the full travel position in each direction. Options "AA", "BB", "CC

adial force of 10 Ibs and max allowable torque of 3 in-Ibs.

,"DD", "EE" and "FF" provide increased voltage in +Y and

decreasing voltage in -Y. Direction from one output per axis. Options "GG" and "HH" provide increasing voltages in all directions (+Y -Y) from 2 outputs per axis
@ Options “BB” and “EE" provide redundant output 2 which duplicates output 1. Options “CC” and “FF” provide redundant output 2 which is inverse of output 1.

HTLT4 PART NUMBER CODE
HTLTd - X X /X /X X /X /XX X )\
Button Style Case Style Seal* Travel Gating Operating OQutput1® Output2@ Termination Button
Force Color

1. Castle 1.1-27 thread 1. Dusttight 1.20° 1. Omnidirectional; 1.80z AA. 25 +/-2.0VDC NONE 1. Wire Leads 2. Black
2. External Castle Boot 2.1"smooth 2 Watertight Square; on Axis BB.25+/-20VDC  25+/-2.0VDC 22 AWG
3. Short Double Stadium Panel Seal** Guided Feel €C.254-20VDC  25-+20vDc  UL1969™**
4.Tall Concave Stadium 2 ated, Two Axs - DD.25+/-15VDC  NONE 2 e Leads
5. External Bat Handle Boot 3. Omnidirectional EE.25+/-1.5VDC 2.5+/-1.5VDC SAE AS22759%#*
6. External Smooth Boot Square; Smooth- FF. 2.5 +/- 1.5VDC 2.5-/+15VDC
8. External Castle Boot Feel GG.0.5-4.5VDC 0.5-4.5VDC

with Pushbutton 4, Gated; Two Axis - HH. 1.0 - 40VDC 1.0-40VDC
9. E)_(ternal Castle Boot with Friction Held JJ.SPI, 33V Supply  NONE

High Force Pushbutton KK. SPI, 5V Supply ~ NONE

A. Tall Metal Bat Handle****

* Electronics sealed to 1P68S.

** Watertight panel sealed option available with button styles 2, 5,6, 8 and 9.
*** Pushbutton wire leads are 24 AWG, SAE AS22759.

**** Button style "A" has a max. allowable ra

@ Outputs are from the center to the full travel position in each direction. Options "AA", "BB", "CC", "DD

dial force of 10 Ibs and max allowable torque of 3 in-Ibs.

,"EE" and "FF" provide increased voltage in +X, +Y and decreasing

voltage in -X, -Y. Direction from one output per axis. Options "GG" and "HH" provide increasing voltages in all directions (+X, +Y, -X, -Y) from 2 outputs per axis.

@ Options "BB" and "EE" provide redundant output 2 which duplicates output 1.
Options "CC" and "FF" provide redundant output 2 which is inverse of output 1.

Button Style Configurations

BUTTON STYLE 1 BUTTON STYLE 2 BUTTON STYLE 3 BUTTON STYLE 4 BUTTON STYLE 5 BUTTON STYLE 6 BUTTON STYLE 8 AND 9 BUTTON STYLE A
(CASTLE) (EXTERNAL CASTLE BOOT) (SHORT DOUBLE STADIUM) (TALL CONCAVE) (EXTERNAL BAT BOOT) (EXTERNAL SMOOTH BOOT) (EXTERNAL CASTLE BOOT  (TALL METAL BAT HANDLE)
(SMOOTH CASE SHOWN) WITH PUSHBUTTON)

92 OTTO Full Line Catalog
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FINGER JOYSTICK WITH PUSHBUTTON OPTION

HTLT

HALL EFFECT
FINGER JOYSTICK

3 MILLION CYCLE MECHANICAL LIFE, PUSHBUTTON OPTION

e, HTLTZ2
OPERATING FORCE
REFERENCE POINT
1-27 UNS-2A
A '7‘ =
U L |
3 L |
! 1.06 I 30 | 18.5+.5
HTLT4
—] .21
+Y OPERATING FORCE
REFERENCE POINT
L 1-27 UNS-2A
) L
) ¢
3 L
.30 T
L 1.06 18.5+.5
HTLT2 and HTLT4 Panel Footprint
e e -
4X #4-40 UNC-2B 4X @ 143
\% {} (@
®1.010 7 '
ﬁ} ﬁ} . O ®) X
f SCREW
' —>| 27 |<— = 1.25 SQUARE == '
SUGGESTED PANEL OPENING ™™
WHEN USING FLANGE AND SCREWS. 1" SMOOTH CASE STYLE HARDWARE
MAX. PANEL THICKNESS OF 0.125 SHIPPED UNASSEMBLED
FOR BOTTOM MOUNT
MIN. PANEL THICKNESS OF .100
FOR TOP MOUNT ]
HTLT4 Gating Icons
©1.010

.445+.005

.925+.005
BETWEEN FLATS

SUGGESTED PANEL OPENING
WHEN USING 1-27 NUT.

MAX. PANEL THICKNESS OF 0.125

Specifications Subject To Change Without Notice

?1.20
[30.4]
440 TO FLAT
+
470 TO FLAT
®1.20
[30.4]
440 TO FLAT
4T0TO FLAT
=
: N\
= )
X——~
(1.29)

1-27 THREAD CASE STYLE HARDWARE
SHIPPED UNASSEMBLED

Omnidirectional;
Square On-Axis
Guided Feel
(defined by shading)

Gated;

+Ll

Two Axis
Return to Center

Omnidirectional;
Square;
Smooth Feel
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HTLT

HALL EFFECT
FINGER JOYSTICK

FINGER JOYSTICK WITH PUSHBUTTON OPTION

3 MILLION CYCLE MECHANICAL LIFE, PUSHBUTTON OPTION

Lrn_é—éRED (Vee)
b O——BLACK(GND)

HTLT2 Schematics

! RED (5.0 VCC)

0+ 3R
77T ORANGE (3.3 VCC)

T l YELLOW (Y OUTPUT) Lo
v i T : i BLACK (GROUND)
Lyt = - = - - L
— — T 0 *_ GREEN (MOSI)
T = 1 1
TT + VIOLET (SS)
+ +—O——GREEN (Y2 OUTPUT)" D
l l : : - -y—()——BLUE (SCLK)
T 1O : L L
L 1: : ) R
PP T : + +—O—— YELLOW (MISO)
ANALOG JOYSTICK SCHEMATIC
*NOT PRESENT INOUTPUTS AAAND DD
White Wires are Used for Pushbutton Option
SPI SCHEMATIC
OUTPUT "JJ" AND "KK"
ONLY ONE SUPPLY WIRE IS PRESENT WITH EACH CONFIGURATION
OPTION AA OPTION BB OPTION CC
450 450 450
3.50 3.50 3.50
250 VOLTS 250 VOLTS 250 VOLTS
1.50 1.50 1.50
0.50 0.50 0.50
20 15 10 5 o 5 10 15 20 -20 -15 -10 -5 0 5 10 15 20 -20 -15 -10 -5 0 5 10 15 20
-Y TRAVEL DEoRER +Y TRAVEL -Y TRAVEL pEoRes +Y TRAVEL -Y TRAVEL DECRERS +Y TRAVEL
NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
OUTPUT1 OUTPUT1 OUTPUT1
—————— ouTPUT2 - - - - - - outPuT2
OPTION DD OPTION EE OPTION FF
450 450 450
| = =
3.50 3.50 3.50
L1 |+ N A &
L1 1 ~ L1
250 VOLTS 250 VOLTS = 250 VOLTS
1 L1 | 4 1~
—
— == 1.50 = < 150 = L1 - 150
0.50 0.50 0.50
-20 -15 -10 -5 [ 5 10 15 20 -20 -15 -10 -5 0 5 10 15 20 -20 -15 -10 -5 0 5 10 15 20
Y TRAVEL ~—F° = 4y TRAVEL Y TRAVEL <——° & 4y TRAVEL Y TRAVEL DECREES +Y TRAVEL
NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
OUTPUT1 OUTPUT1 OUTPUT1
—————— OUTPUT2 - - - - - - OUuTPUT2
OPTION GG OPTION HH
4.50 4.50
3.50 3.50
250 VOLTS 250 VOLTS
1.50 1.50
= —t= = ={ 0.50 i _ 7 I 0.50
-20 -15 -10 5 0 5 10 15 20 -20 -15 -10 -5 [ 5 10 15 20
-Y TRAVEL — P o LY TRAVEL Y TRAVEL < 2° o Ly TRAVEL

NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
OUTPUT1

OuTPUT2

94 OTTO Full Line Catalog

NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
OUTPUT1

OuTPUT2
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FINGER JOYSTICK WITH PUSHBUTTON OPTION

HTLT

HALL EFFECT
FINGER JOYSTICK

3 MILLION CYCLE MECHANICAL

LIFE, PUSHBUTTON OPTION

HTLT4 Schematics

: PoB &g O——RED (Vo)
: F———0O—+BLACK (GND)

LUE (X OUTPUT)

“W“

R !
or

&——YELLOW (Y OUTPUT)

fin

“W“

{)——ORANGE (X2 OUTPUT)*

O——GREEN (Y2 OUTPUT)*

ANALOG JOYSTICK SCHEMATIC

*NOT PRESENT IN OUTPUTS AA AND DD
White Wires are Used for Pushbutton Option

vee 1 1 RED(5.0VCC)

& g~ +OR
T ORANGE (3.3 VCC)

AH—oi BLACK (GROUND)

GREEN (MOSI)

VIOLET (SS)

O‘ BLUE (SCLK)

O+ YELLOW (MISO)

SPI SCHEMATIC
OUTPUT "JJ" AND "KK"

ONLY ONE SUPPLY WIRE IS PRESENT WITH EACH CONFIGURATION

HTLT4
OPTION AA

OPTION BB

OPTION CC

450 450 450
3.50 3.50 3.50
250 VOLTS 250 VOLTS e 250 VOLTS
150 150 150
050 0.50 050
20 15 10 5 0 5 0 15 20 20 5 -0 5 0 5 0 15 20 2 15 -0 5 0 5 0 15 20
DEGREES DEGREES DEGREES
-X,-Y TRAVEL +X,+Y TRAVEL -X,-Y TRAVEL +X,+Y TRAVEL -X,-Y TRAVEL +X,+Y TRAVEL
NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS

OUTPUTY OUTPUT OUTPUTY

—————— OUTPUT2 - - - - - - ouTPUT2
450 450 450

| 4 =
= 350 350 — =1 | 350
L =1 N L1
= P - L
250 VOLTS 250 VOLTS o 250 VOLTS
I A I N
L1 N
L1 150 - 150 1| 150
|1 L1 | —1
050 050 050
20 -5 -0 5 0 5 10 15 20 2 5 0 5 0 5 0 15 20 2 5 -0 5 0 5 0 15 2
DEGREES DEGREES DEGREES
-X,-Y TRAVEL +X,+Y TRAVEL -X,-Y TRAVEL +X,+Y TRAVEL -X,-Y TRAVEL +X,+Y TRAVEL
NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
OUTPUT OUTPUT1 OUTPUT1
—————— OUTPUT2 - - - - - - ouTPUTZ

OPTION GG OPTION

HH

4.50 4.50
3.50 3.50
250 VOLTS 250 VOLTS
1.50 1.50
—— =+ 0.50 1 i} 050
-20 -15 -10 -5 o 5 10 15 20 -20 -15 -10 -5 0 5 10 15 20

X-Y TRAVEL ~=— % = +X +Y TRAVEL

NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS

-X,-Y TRAVEL DEGREES

NOMINAL OUTPUT VOLTAGE
OUTPUT1

—————— ouTPUT2

Specifications Subject To Change Without Notice

+X,+Y TRAVEL
ALL DIRECTIONS
OUTPUTY

—————— OuTPUT2
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HTW

movewiee.  PROPORTIONAL OUTPUT THUMBWHEEL

3 MILLION CYCLE ROTATIONAL LIFE

J- Knurled Wheel PaddleWheel

Standard Characteristics/Ratings:

MECHANICAL:
The HTW Hall Effect Proportional Output Thumbwheel is a | Mechanical Life: 3,000,000 fullforward to full back
spring return-to-center, single axis thumbwheel with an actuator Mechanical Detent Cycle Life Per Detent: 100,000 (detent @ +/- 21°, full travel is +/- 30° max)

that provides linear change in voltage output in either direction | MaxAllowable Radial Load: 30.0 bs.
from the center. Available with eight output options, including | ELECTRICAL RATINGS: Rated atVce =5V @ 25°C Load = 1mA (4.7K0)

increasing and decreasing voltage output from the center | Electrical Units Min Typ Max
position to the full travel position and single or dual (redundant) Supply Voltage vDC 450 5 5.50
outputs. The HTW snapsinto a 1.47" x 0.710" panel opening with Output Voltage Tolerance vbeC -0.15 N/A +0.15
rocker switch style mounting. A durable switch providing three | 2LCeMer(A8.C.D.EF BandH @5V Vee
miIIi_on cyc_Ie rotational life, sealed to IP68S and excellent EMI/ gt”g’e‘:]tt\e/r"('jaﬁeLT&'e,\ﬁ:Z‘;) éDf)CVVcc 010 N/A +0.10
RFI immunity. Output Voltage Tolerance vDC -0.25 N/A +0.25
at Center (for detent version A only) @5V Vee
Output Voltage Tolerance vDC -0.25 N/A +0.25
Features: Full Travel @5V Vee
e 14 Olltpllt OptiOI'IS giglp{}/c[éli;r\;z’nltogf:t:]ons A&D mA N/A N/A 10
e Spring return-to-center single axis actuator Supply Current For all Other Options  mA N/A N/A 2

B=0, Vcc=5V, lout=0

e Snaps into 1.47" x 0.710” panel opening

. . Reverse Voltage Protection: -5VDC max
¢ Rocker switch style mounting
. . . ELECTRONICS:
* 3million cy‘:Ie rotational life Seal Integrity: Electronics IP68S
¢ Electronics sealed to IP68S ENVIRONMENTAL:
* Excellent EMI/RFI immu“ity Operating Temp Range: -40°C to +85°C
e Detent options available Humidity: 96% RH, 70°C, 96 hours
° Tighter center tolerance options Vibration: Per MIL-810F minimum integrity
. EMI: Withstand per SAE J1113
* RoHS compliant RFI: Withstand per SAE J1113
MATERIALS:
Button: Thermoplastic
Bezel: Thermoplastic
Snap Arms: Stainless steel
Wires: 18 AWG or 22 AWG
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HTW

PROPORTIONAL OUTPUT THUMBWHEEL  +/Uvwirie

3 MILLION CYCLE ROTATIONAL LIFE

HTW PART NUMBER CODE
HTW - X X X X X X X X

Travel Output 1 Output 2 Operating Force Button Style Termination Bezel Color  Button Color Detent (if required)*
1. +/- 40° A.25+/-2.0vVDC NONE 1.5.0 0z. 1. Knurled Wheel  A. 18 AWG Wires 1. Red 1. Red A. Spring return center
2.4/-30° B.2.5+/-2.0VDC 25+/-2.0VDC 2. Paddle Wheel 18.3" Long, 2. Black 2. Black +/-21°.12 0z detent

C.25+/-2.0VDC 2.5-/+2.0VDC Stripped Ends 3. Orange 3. Orange at end of travel, both

D.2.5+/- 1.5VDC NONE B. 22 AWG Wires ’ ’ 9 directions**

E. 25+-15VDC  25+-15VDC 183" Long, 4. Yellow 4. Yellow

F. 254/-15VDC  25-/+15VDC Stripped Ends 5. Green 5. Green

G.1.0-4.0VDC 1.0-4.0vDC 6. Blue 6.Blue

H. 0.5 - 45VDC 05-45VDC i '

3,25 4/- 20VDC NONES* 1. Violet 1. Violet

K.25+/- 2.0VDC 25 +/- 20VDC*** 8.Gray 8. Gray

L. 25+/-2.0VDC 2.5 -/+2.0VDC*** 9. White 9. White

M. 25+/- 1.5VDC NONE***
N. 25+4/-15VDC  254/- 1.5VDC***
P. 25+/-15VDC 25-/+ 1.5VDC***
* Detented switch full travel is +30° max. Detented switches reach full output before engaging detents.
** Only available with Travel option 2.
*** Options J, K, L, M, N and P are identical to options A, B, C, D, E and F respectively, except with a tighter center tolerance.

| & 1,420
—e=] 690 f=—
1500 |

DIRECTION | DIRECTION 2

(+ TRAVEL) (- TRAVEL)

s
f—

3
N
N7
J f
PADDLE WHEEL |55 e
BUTTON STYLE )
B - - %
Vee (+) (RED) 18.3+.3 . —
L waw QUTPUT | (0) (YELLOW) —
outeur 1 [¥TY m
4200pF bl
1 GND (-) (BLACK) -
m
Vee () (VIOLET) e)
. oot OUTPUT2 (D) (BLUE) IRl —
output 2 [B E—
Lo 0
1 GND () (GREEN) @)
Z
OUTPUT 2 1S NOT PRESENT IN ALL CONF IGURATIONS 1.555 ?_D|
ORIENTATION BUMP e}
=
wn

R TR

MOUNT ING : —= == J?

RECOMMENDED PANEL THICKNESS: 0.100 OPTIMUM THICKNESS
(0.050 MIN. - 0.120 MAX.)

RECOMMENDED PANEL OPENING: 0.710 X 1.072 OPTIMUM
(0.710/0.720 -1.460/1.480)

T

1.470
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HTW

HALL EFFECT
THUMBWHEEL

PROPORTIONAL OUTPUT THUMBWHEEL

3 MILLION CYCLE ROTATIONAL LIFE

OPTION A & J OPTION B & K OPTIONC & L

50 50 50
45 45 | 45
4.0 4.0 = 4.0 ——
35 35 35 L
» 30 » 30 » 30 -
=4 =4
125 125 1 25 N
o o .
= 20 = 20 = 20 -
15 15 15 -
1.0 1.0 1.0 —
05 05 05
0 0 0
FULL (+) o FULL () FULL (+) o FULL () FULL (+) o FULL ()
TRAVEL TRAVEL TRAVEL TRAVEL TRAVEL TRAVEL
OUTPUT 1 OUTPUT 1 OUTPUT 1
OUTPUT 2 - - OUTPUT2 - - ouTPUT2 - -
DIRECTION 1 DIRECTION 2 DIRECTION 1 DIRECTION 2 DIRECTION 1 DIRECTION 2
(+ TRAVEL) (- TRAVEL) (+ TRAVEL) (- TRAVEL) (+ TRAVEL) (- TRAVEL)
50 50 50
45 45 45
40 40 40 _
35 ™~ 35 LI a5 ™~ -
: ™~ - = . << -
o 30 ™~ o 30 [~ o 30 ™~ -
[ I~ ™~ [ I~
6| 25 6' 25 ] 6‘ 25
] S
= 20 N S 20 s = 20 - SN
15 [~ 15 [~ 15 - I~
I~ I~~~ - I~
1.0 1.0 1.0
05 05 05
0 0 0
FULL (+) o FULL () FULL (+) FULL () FULL (+) FULL ()
TRAVEL TRAVEL TRAVEL TRAVEL TRAVEL TRAVEL
OUTPUT +—— OUTPUT 1 OUTPUT 1
ouTPUT2 - - OUTPUT 2 - - OUTPUT2 - -
DIRECTION 1 DIRECTION 2 DIRECTION 1 DIRECTION 2 DIRECTION 1 DIRECTION 2
(+ TRAVEL) (- TRAVEL) (+ TRAVEL) (- TRAVEL) (+ TRAVEL) (- TRAVEL)
50 50
45 45
40 40
35 - 35
v 30 > 30
61 25 - 61 25
= 20 - = 20
15 - 15
1.0 e —— 1.0
05 05
0 0
FULL (+) o FULL () FULL (+) o FULL ()
TRAVEL TRAVEL TRAVEL TRAVEL
OUTPUT 1 OUTPUT *
ouTPUT2 - - ouTPUT2 - -
DIRECTION 1 DIRECTION 2 DIRECTION 1 DIRECTION 2
(+ TRAVEL) (- TRAVEL) (+ TRAVEL) (- TRAVEL)
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HTWF

PROPORTIONAL OUTPUT THUMBWHEEL s

FRICTION HOLD ACTUATION STYLE THUMBWHEEL

Standard Characteristics/Ratings:

MECHANICAL:
Mechanical Life: 250,000 full forward to full back with center detent
Initial Operating Force at Top of Roller: 2 0z min to 6 0z max @ 25°C

Paddle Wheel
Max Allowable Radial Load: 30.0 Ibs.
ELECTRICAL RATINGS: Rated at Vcc = 5V @ 25°C Load = 1mA (4.7K0)
Knurled Wheel
Electrical Units Min Typ Max
Supply Voltage vDC 45 5 5.5
L i i Output Voltage Tolerance vDC -0.15 N/A +0.15

The HTWF Friction Hold Thumbwheel offers a maintained at Center (see graph for output values) @ 5V Ve
position, single axis thumbwheel actuator that provides a linear Output Voltage Tolerance vDC -0.25 N/A +0.25
change involtage outputin either direction from center. Options Full Travel (see graph for output values) @5V Vcc
include increasing or decreasing voltage output from the center Supply Current Per Sensor mA N/A N/A 10

position to the full travel position, and single or dual (redundant)
outputs per axis. The HTWF Thumbwheel has a rocker style ELECTRONICS:

snap-in mounting feature to accommodate a 1.47" x 0.710” panel Seal Integrity: Electronics watertight per IP68S, 1 meter
opening. The HTWF_ provides 250,000 cycle life, full forward/full ENVIRONMENTAL:
backwarq, elect.ronlcs are sealed to IP68S, .and offers excellent Operating Temp Range: -40°C 0 +85°C
EMI./RFI |m.mun|ty.and a flow through design. Ideal_ for. heavy Humidity: 96% RH, 70°C, 96 hours
equipment, industrial machines or remote control applications. Vibration: Per MIL-810F minimum integrity
EMI: Withstand per SAE J1113
Featu res: RFI: Withstand per SAE J1113
e 250,000 cycle life, full forward/full backward with MATERIALS: T
center detent Button: Thermoplastic ')_>
. iee Bezel: Thermoplastic —
* Maintained control positioning, no return to center Tmop m
Snap Arms: Stainless steel M
e Hall effect contactless sensing technology Wires: 18 AWG or 22 AWG ﬁ
¢ Number of output options —
¢ Choice of bezel & button colors 8
e Snaps into 1.47" x 0.710" panel opening 5
¢ Electronics sealed to IP68S 8
e Excellent EMI/RFl immunity n
¢ RoHS compliant
HTWF PART NUMBER CODE
HTWF - X X X X X X X X
Travel Output1 Output 2 Operating Force  Button Style Termination Bezel Color  Button Color  Detent (if required)
1.4/-30° A.254+/-2.0VDC NONE 1.4.00z 1. Knurled Wheel  A.18 AWG Wires,  1.Red 1. Red A. Detent 2 0z in_crease
B. 2.5 +/- 2.0VDC 2.5 +/-2.0VDC 2. Paddle Wheel 183" Long, 2. Black 2. Black out of center in
C.25+-20VDC  25-/+20VDC : i;rx’\f\fg\f\;‘_ds 3. Orange 3. Orange both directions
. Ires,
D.25+/-1.5VDC NONE 183" Long, 4. Yellow 4. Yellow * Qutput options A-F do not
E.25+/-15VDC 25+4/-15VDC Stripped Ends 5. Green 5. Green have a tolerance on the
F.25+/-15VDC 25-/+15VDC 6. Blue 6. Blue center outputs u_nless
G.10-4.0VDC 1.0-40VDC 7. Violet 7. Violet 2 Stepf:}te(r) gt?;igtésasned'e;ted-
H.0.5-4.5VDC 05-45VDC 8. Gray 8. Gray are only available with
9. White 9. White center detent.
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HTWF

movewiee.  PROPORTIONAL OUTPUT THUMBWHEEL

FRICTION HOLD ACTUATION STYLE THUMBWHEEL

HTWF - Paddle Wheel Style
Thumbwheel Shown

.690

1.420

DIRECTION 1

(+ TRAVEL) DIRECTION 2

(- TRAVEL)

1.35 MAX.

18.3+.5 \, -

\4 MARK ON THIS SURFACE
EITHER SIDE, ONE SIDE ONLY
Ve (+) (RED) [I I] [I

L [0 OQUTPUT 1 (0) (YELLOW) .
ouTPUT 1 |2*

=4700pF
GND (-) (BLACK)

Ve (+) (VIOLET)

1.665 ———=
T 4700pF OUTPUT2 (0) (BLUE)
outPuT 2 |B>
=4700pF )

ORIENTATION BUMP
GND (-) (GREEN) DENOTES DIRECTION 1 (+TRAVEL)

OUTPUT 2 IS NOT PRESENT IN ALL CONFIGURATIONS

MOUNTING:

RECOMMENDED PANEL THICKNESS: 0.100 OPTIMUM THICKNESS
(0.050 MIN. - 0.120 MAX.)

RECOMMENDED PANEL OPENING: 0.710 X 1.470 OPTIMUM
(0.710/0.720 -1.460/1.480}

—e 710 <—

1.470
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PROPORTIONAL OUTPUT THUMBWHEEL

HTWF

HALL EFFECT
THUMBWHEEL

FRICTION HOLD ACTUATION STYLE THUMBWHEEL

OPTION A

OPTION B

OPTION C

5.0 5.0 5.0
45 05 g 45 _
0.0 00 S N 00 _ -
3.5 3.5 S 35 o
D 30 (2T > (2 -
[ = S = -
- 25 - 25 - 25 S
Q 2.0 Q 2.0 Q 2.0
>z > > -
1.5 1.5 1.5 —
1.0 1.0 1.0 —
0.5 0.5 0.5
0 0 0
FULL (+) FULL () FULL (+) FULL () FULL () 0 FULL (<)
TRAVEL TRAVEL TRAVEL TRAVEL TRAVEL TRAVEL
oUTPUT I oUTPUT | oUTPUT |
OUTPUT 2—— — OUTPUT 2 — — OUTPUT 2 — —
DIRECTION | DIRECTION 2 DIRECTION | DIRECTION 2 DIRECTION | DIRECTION 2
(+ TRAVEL) (- TRAVEL) (+ TRAVEL) (- TRAVEL) (+ TRAVEL) (- TRAVEL)
OPTION D OPTION E OPTION F
5.0 5.0 5.0
45 45 45
w0 o 00 N 00 ~
3.5 o 35 =N 35 -
) [~ 3.0 ™~ (20X [~ -7
= H =i = ~~ -
= 25 = s — 25 -
(@) I~ (@) S (@) L - I~
S 20 N S 20 ~] S 2o = N
1.5 1.5 S 1.5 =
N ] P -
1.0 1.0 1.0
0.5 0.5 0.5
0 0 0
FULL (+) FULL (=) FULL (+) FULL (-) FULL (+) 0 FULL ()
TRAVEL TRAVEL TRAVEL TRAVEL TRAVEL TRAVEL
QUTPUT | —— QUIPUT | —— QUIPUT | ——
oUTPUT 2- - - ouTPUT 2- - — ouTPUT 2- - —
DIRECTION | DIRECTION 2 DIRECTION | DIRECTION 2 DIRECTION | DIRECTION 2
(+ TRAVEL) (- TRAVEL) + TRAVEL) - TRAVEL) + TRAVEL) (- TRAVEL)
OPTION G OPTIONH
5.0 5.0
4.5 s
00 00
<
3.5 = 3.5 <
& 3.0 N g 3.0
— ~ = <
ot D 3 <
> 2.0 < S o A N
1.5 15 <
1.0 AN 2 S T I A 1.0 >
<
0.5 0.5 e e A e s
0 0
FULL (+) 0 FULL () FULL (4) 0 FULL ()
TRAVEL TRAVEL TRAVEL TRAVEL
QUTPUT | —— QUIPUT | ——
oUTPUT 2- - - oUTPUT 2- - —
DIRECTION 1 DIRECTION 2 DIRECTION | DIRECTION 2
I+ TRAVEL) - TRAVEL) + TRAVEL) (- TRAVEL)

Specifications Subject To Change Without Notice
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HTWM

momewiee.  IMIINT PROPORTIONAL OUTPUT THUMBWHEEL

SHORTER BEHIND PANEL DEPTH

Paddle
Wheel

Knurled
Wheel

The HTWM offers the same performance as the standard HTW
Proportional Thumbwheel but with a much shorter behind panel .

depth, ideal for use in grip, armrest and panel applications. MECHANICAL:
Available with eight output options, the HTWM offers a spring Mechanical Life: 3,000,000 full forward to full back
return-to-center, single axis thumbwheel actuatorthat provides Max Allowable Radial Load: 30.0 Ibs.
linear change in voltage output in either direction from center. ELECTRICAL RATINGS: Rated at Vcc =5V @ 25°C Load = 1mA (4.7K0)
Options include increasing or decreasing voltage output from Electrical Units Min Typ Max
the center position to the full travel position, and single or dual Supply Voltage vDC 4.50 5.00 5.50
(redundant) outputs per axis. The HTWM offers snap-in style Output Voltage Tolerance vDC -0.25 N/A +0.25
mounting and a three million cycle rotational life. The HTWM atCenter (A B,C,D,E FandG) @5V Vee
electronics are sealed to IP68S and have excellent EMI/RFI Output Voltage Tolerance vbC 015 /A +0.15
. R at Center (J,K, L, M, N and P) @5V \Vee
immunity. Output Voltage Tolerance vDC -0.25 N/A +0.25
at Full Travel @5V Vce
Featu res: Supply Current Per Sensor mA N/A N/A 10
e Shorter behind panel depth: 0.96” max. ELECTRONICS:
e 8 Olltpl.lt options Seal Integrity: Electronics IP68S
e Spring return-to-center single axis actuator ENVIRONMENTAL:
R . Operating Temp Range: -40°C to +85°C
¢ Rocker switch style mounting Humidity: 96% RH, 70°C, 96 hours
¢ 3 million cycle rotational life Vibration: Per MIL-810F minimum integrity
* Electronics sealed to IP68S EM: Withstand per SAE J1113
e Excellent EMl/RFl immunity RFI: Withstand per SAE J1113
* Tighter center tolerance options MATERIALS:
. Button: Thermoplastic
* RoHS compllant Bezel: Thermoplastic
Wires: 18 AWG or 22 AWG
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HTWM

MINIATURE
THUMBWHEEL

MINI PROPORTIONAL OUTPUT THUMBWHEEL

SHORTER BEHIND PANEL DEPTH

HTWM PART NUMBER CODE
HTWM - X X X X X X X

"/

Travel Output 1* Output 2** Operating Force  Button Style Termination Bezel Color  Button Color

1.+/-40° A.25+/-2.0VDC NONE 1.5.0 0z. 1. Knurled Wheel ~ A.18 AWG Wires,  1.Red 1. Red
B.25+/- 2.0VDC 2.5+/- 2.0VDC 2. Paddle Wheel 183" Long, 2.Black 2. Black
C.25+/-2.0VDC 2.5-/+2.0VDC Stripped Er?ds 3.0range 3.0range
D.25+-150C  NONE B2 WIVG WIres, 4 Yellow 4. Yellow
E25+-15VDC  25+-15VDC Stripped Ends 5 6reen 5. Green
F.25+/-15VDC 2.5-/+1.5VDC 6. Blue 6. Blue
G.1.0-4.0VDC 1.0-4.0VDC 1.Violet 1.Violet
H.05-4.5VDC 0.5-4.5VDC 8.Gray 8.Gray
J.25+/-2.0VDC NONE*** 9. White 9. White

K.25+/-2.0VDC
L. 25+/-2.0vVDC
M.25+/-15VDC
N.2.5+/-1.5VDC
P. 25 +/-1.5VDC

2.5+/- 2.0VDC***
2.5-/+ 2.0VDC***
NONE***

2.5 +/- 1.5VDC***
2.5-/+ 1.5VDC***

* Outputs are from the center position to the full travel position in each direction. Options A-F provide increasing voltage in Direction 1 and decreasing
voltage in Direction 2 from a single output. Options G and H provide increasing voltages in both directions from two separate outputs.

** Options B and E provide redundant output 2 which duplicates output 1. Options C and F provide redundant output 2 which is inverse of output 1.
*** Options J, K, L, M, N and P are identical to options A, B, C, D, E and F respectively, except with a tighter center tolerance.

HTWM Knurled Wheel Style
Thumbwheel Shown

1371_41047

DIRECTION 2
(- TRAVEL)

DIRECTION 1
(+ TRAVEL)

.680

aF
>
2
Vee (+) (RED) § 3 —
L “700F  QUTPUT 1 (0) (YELLOW) $ i
outpuT 1 |7 = u
4700pF
" GND (-) (BLACK) MARK ON THIS i ‘ 19 e
SURFACE EITHER =R =)
SIDE, ONE SIDE —1
Vcce (+) (VIOLET) ONLY n
L 470007 OUTPUT2 (0) (BLUE) @)
ouTPUT 2 B> zZ
4700pF —
GND (-) (GREEN) =
OUTPUT 2 IS NOT PRESENT IN ALL CONFIGURATIONS 18585 \ [}/ o
MOUNTING: e
o |8
RECOMMENDED PANEL THICKNESS: 0.150 OPTIMUM THICKNESS =
(0.040 MIN. - 0.200 MAX.) oL - | IRl

RECOMMENDED PANEL OPENING: 0.700 X 1.340 OPTIMUM

(0.695/0.705 X 1.335/1.345} NOT ALL WIRES ARE PRESENT

IN ALL OUTPUT CONFIGURATIONS

RECOMMENDED PANEL RADII: 0.100 OPTIMUM
(0.090 - 0.110 MAX.)

AT .700 J:
ORIENTATION BUM
DENOTES DIRECTION 1 (+TRAVEI3\LO 7[P7 0

1.340 LY

[ﬂ—1.410—>

4X R.100
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HTWM

MINIATURE

THUMBWHEEL

MINI PROPORTIONAL OUTPUT THUMBWHEEL

SHORTER BEHIND PANEL DEPTH

OPTIONA & J

OPTION B & K

OPTIONC & L

50 50 50
45 45 45
4.0 4.0 > 4.0 -
35 35 h 35 e
D 50 2 30 ™~ 2 30
= = =
o 25 O 25 O 25
> 20 > 20 S > 20 -
15 15 = 15 —
1.0 1.0 = 1.0 -
05 05 - 05
0 0 0
FULL (+) o FULL (-) FULL (+) FULL (-) FULL (+) FULL ()
TRAVEL TRAVEL TRAVEL TRAVEL TRAVEL TRAVEL
OUTPUT 1 OUTPUT 1 OUTPUT 1
OUTPUT 2 - - ouTPUT 2 - -
DIRECTION 1 DIRECTION 2 DIRECTION 1 DIRECTION 2 DIRECTION 1 DIRECTION 2
(+ TRAVEL) (- TRAVEL) (+ TRAVEL) (- TRAVEL) (+ TRAVEL) (- TRAVEL)
5.0 50 5.0
45 45 45
40 40 40 _
35 ™~ a5 | 35 ™~ .
0 30 ~ @ 30 [~ D 30 ~ -
5 ~ | ™ =
25 25 25
g S S + S
> 20 = 20 < 20 — S
15 I~ 15 [~ 15 - ~
I~ \\ |- I~
1.0 1.0 10
05 05 05
0 0 0
FULL (+) o FULL () FULL (+) FULL () FULL (+) FULL ()
TRAVEL TRAVEL TRAVEL TRAVEL TRAVEL TRAVEL
OUTPUT 1 OUTPUT 1 OUTPUT 1
OUTPUT 2 - - OUTPUT 2 - -
DIRECTION 1 DIRECTION 2 DIRECTION 1 DIRECTION 2 DIRECTION 1 DIRECTION 2
(+ TRAVEL) (- TRAVEL) (+ TRAVEL) (- TRAVEL) (+ TRAVEL) (- TRAVEL)
5.0 5.0
45 45
4.0 4.0
35 - 35
0 30 > N 30 .
, ‘ 2 '
25 25
(@] o <
> 20 > 20
15 15
10 S S . 10
05 05 S I s B B e
0 0
FULL (+) o FULL () FULL (+) o FULL ()
TRAVEL TRAVEL TRAVEL TRAVEL
OUTPUT 1 OUTPUT 1
OUTPUT 2= - - OUTPUT 2= - -
DIRECTION 1 DIRECTION 2 DIRECTION 1 DIRECTION 2
(+ TRAVEL) (- TRAVEL) (+ TRAVEL) (- TRAVEL)
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HTWS

SUBMINIATURE
THUMBWHEEL

PROPORTIONAL OUTPUT THUMBWHEEL

SUBMINIATURE PROPORTIONAL OUTPUT THUMBWHEEL WITH OPTIONAL SEAL BOOT

Thumb Paddle |

Wheel with Seal Boot

The Hall Effect Proportional Output Thumbwheel is a smaller
version of 0TTO’s HTW and HTWM. It is a spring return-to-
center, single axis thumbwheel that provides a linear change in
voltage output corresponding to actuator movement in either
direction from center. Its smaller size makes it a perfect choice
for use in grips or panels where space is limited. The HTWS is
available with eight output options, including increasing and
decreasing voltage output from the center position to the full
travel position and single or dual (redundant) outputs.

The HTWS snaps into a 0.895" x 0.420” panel opening.

\&

Paddle Wheel

Knurled Wheel with Seal Boot

Standard Characterlstlcs/Ratmgs

ELECTRICAL RATINGS: Rated at5V @ 25°C Load = 1mA (4.7KQ)

Electronics are sealed to IP68S, and the optional sealing boot Electrical Units Min Typ Max
is offered for above panel mechanical protection against dust, Supply Voltage vbe 45 50 5.5
sand, and water ingress. The HTWS offers a three million cycle Qutput Voltage vbe -25 N/A +25
. . . Tolerance at Center @5V Vee
rotational life, operate force options and excellent EMI/RFI
. A . 3 ) . . . . Output Voltage vDC -25 N/A +.25
immunity. ltis available with flying wire leads or pin connection. Tolerance Full Travel @5V Vee
Supply Current Per Senor mA N/A N/A 20
B=0, Vcc=5VY, lout=0
Features: MECHANICAL:

¢ 8 output options

e Spring return-to-center single axis actuator

Mechanical Life:

3,000,000 full forward to full back (button styles 1, 2)
1,000,000 full forward to full back (button style 3)

Max Allowable Radial Loa

d: 15.0 Ibs. (button styles 1, 2); 10.0 Ibs (button style 3)

¢ Installs into 0.895" x 0.420" panel opening ENVIRONMENTAL:
o | d . inina f Operating Temp Range: -40°C to +85°C
ntegrate snap-in retalnlng eature Humidity: 96% RH, 70°C, 96 hours
¢ Sealing boot option Vibration: Per MIL-810F minimum integrity

¢ 3 million cycle rotational life

IP68S (button style 3)
e Electronics sealed to IP68S Mechanical Enclosure: Unsealed (button styles 1, 2)
R . Mechanical Enclosure: 1P68S (button style 3)
¢ Excellent EMI/RFI immunity (above panel)
¢ Flow through design Mechanical Enclosure: Unsealed (button style 3) T
(below panel) >
¢ RoHS compliant RFI: IS0 11452-2 & IS0 11452-4 (Single Output) =
SAE J1113-21 & SAE J1113-22 (Dual Output) m
EMI: 1S0 11452-8 (Single Output) an
SAE J1113-22 (Dual Output) R
ESD (Powered & IS0 10605 (Single Output) —
Un-Powered): SAE J1113-13 (Dual Output) 0O
MATERIALS: %
Button Top & Bezel: Thermoplastic =
Wires: 22 AWG P
Boot: Silicone Rubber, Black |Q
wn
HTWS PROPORTIONAL THUMBWHEEL PART NUMBER CODE
HTWS - X X** X X X XxHE XHEEEE
| \
Travel Output 1 Output 2 Operate Force Button Style Termination Bezel Color  Button Color
1.4/-30°  A.25+/-2.0VDC NONE @ 1.5 oz. typ. 1. Knurled Wheel ~ A.Wire Leads, 22 1.Red 1.Red
2.+/-45°*  B.2.5+/-2.0VDC 25+/-20VDC@  2.85 0z typ. 2. Paddle Wheel AWGUL1569 2, Black 2. Black
C.254-20VDC  25-+20VDC? 3120z typ* 3. Paddle Wheel (Osr:?g)le Output 3. Orange
D.25+-15DC  NONE® with Seal Boot* oV 4. Yellow
E25+-15VDC  25+/-15VDC@ 4 Thumb Paddle ™ e’y epo 5. Green
F.254-15V0C  25-/+15VDC @ el Wit (Dual Output Only) 6. Blue
G.1.0-4.0VDC 10-40VDC@ 7. Violet
H.05- 45VDC 05-45VDC@ 8. Gray
* Not available with Button Style "1". *** Available with Operate Force selection "3" only. 9. White
** Ougputs are from the center position to the fu!l tra_vel pos_ition ineach **** Contact Factory for additional bezel color choices.
dlfg_CtIOtf_\- 0I1Jt|0nds(;'A" “B"“C” I? “E” dF Prtf_JVIdzeflnCF%SI_ngIV0|Tatget *:x% Minimums may apply to colors other than red and black.
in direction 1 and decreasing voltage in direction 2 from a single output. ; . P g
Option “G” and “H" provide increasing voltages in both directions from two @ Only ava!lable W!th Term!nat!on Style A
separate outputs. Option “B” and “E” provide redundant output 2 which @ Only available with Termination Style 'B".
duplicates output 1. Option “C” and “F” provide redundant output 2 which is
inverse of output 1.

Specifications Subject To Change Without Notice

Electronics Enclosure:

IP58S (button styles 1, 2)
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HTWS

roveniee.  PROPORTIONAL OUTPUT THUMBWHEEL

SUBMINIATURE PROPORTIONAL OUTPUT THUMBWHEEL WITH OPTIONAL SEAL BOOT

HTWS Paddle Wheel Style Shown
(Button Style 2)

DIRECTION 2
(- TRAVEL)

) ' 35
m NOT ALL WIRES ARE PRESENT

IN ALL OUTPUT CONFIGURATIONS

.60 MAX 1.030
N ]
e @ &8 \2@
T T\ ~

f=—.400 —= DIRECTION 1
(+ TRAVEL)

ORIENTATION BUMP T
DENOTES DIRECTION 1
(+TRAVEL) 550
*{ I MARK ON SURFACE ' l
(.515) EITHER SIDE,
ONE SIDE ONLY
18.5£0.5 I 880
L
MOUNTING:
RECOMMENDED PANEL THICKNESS:
{=3— Vec (+) RED =3 Vee (+) RED 0.150 OPTIMUM THICKNESS
T =3~ OUTPUT 1 (0) YELLOW
OUTPUT (0) YELLOW = 895005
T 0) ” '
F T | = enp@BLack =3 OUTPUT 2 (0) BLUE

= T 1 GND (-) BLACK
420,005
DUAL OUTPUT
SINGLE OUTPUT SCHEMATIC COMMON POWER & GROUND % 4X 050

SCHEMATIC

HTWS Paddle Wheel with Boot Style Shown

f=— 400 —=

[10.16] DIRECTION 2

(- TRAVEL)

DIRECTION 1
(+ TRAVEL)

ORIENTATION BUMP
DENOTES DIRECTION 1
(+TRAVEL)

NOT ALL WIRES ARE PRESENT
IN ALL OUTPUT CONFIGURATIONS

o H

[469.9:12.7] !

" &

HTWS Thumbwheel Paddle with Boot Style Shown
(Button Style 4)

DIRECTION 2
(- TRAVEL)

f=— 400 —= DIRECTION 1
[10.16] (+ TRAVEL)

ORIENTATION BUMP \
DENOTES DIRECTION 1
(+TRAVEL)
-MARK ON SURFACE
Pl (519 — < .
ONE SIDE ONLY

EITHER SIDE,
[469.9:12.7] D

CeA 9]
CeA 9
CeA A
CeaH A

NOT ALL WIRES ARE PRESENT
IN ALL OUTPUT CONFIGURATIONS

18545 [13.08]

.880

N
[22.35]
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PROPORTIONAL OUTPUT THUMBWHEEL

HTWS

SUBMINIATURE
THUMBWHEEL

SUBMINIATURE PROPORTIONAL OUTPUT THUMBWHEEL WITH OPTIONAL SEAL BOOT

OPTION A

5.0
45
4.0
35
3.0
VOLTS 25
2.0
15
1.0
05
0
FULL (+) FULL (9
TRAVEL TRAVEL
OUTPUT +—
DIRECTION 1 DIRECTION 2
(+ TRAVEL) (- TRAVEL)
OPTION C
5.0
45
4.0
35
3.0
VOLTS 25
2.0
15
1.0
0.5
0
FULL (+) FULL (-)
TRAVEL TRAVEL
OUTPUT 1
OUTPUT 2 - - -
DIRECTION 1 DIRECTION 2
(+ TRAVEL) (- TRAVEL)
OPTION E
5.0
45
4.0
35
3.0
VOLTS 25
2.0
1.5
1.0
05
0
FULL (+) FULL ()
TRAVEL TRAVEL
OUTPUT *
OUTPUT2 - - -
DIRECTION 1 DIRECTION 2
(+ TRAVEL) (- TRAVEL)
OPTION G
5.0
45
4.0
35
3.0
VOLTS?25
20
15
1.0
05
0
FULL () FULL ()
TRAVEL TRAVEL
OUTPUT 1
OUTPUT 2 - - -
DIRECTION 1 DIRECTION 2
(+ TRAVEL) (- TRAVEL)

Specifications Subject To Change Without Notice

OPTION B

5.0

45

4.0

35

3.0

VOLTS 25

20

1.5

1.0

0.5

0

FULL (+)

TRAVEL
OUTPUT 1
OUTPUT 2 - - -

FULL (-)
TRAVEL

DIRECTION 1
(+ TRAVEL)

DIRECTION 2
(- TRAVEL)

OPTION D

5.0

4.5

40

35

3.0

VOLTS 25

20

1.5

1.0

0.5

0

FULL (+)
TRAVEL

OUTPUT 1

FULL (-
TRAVEL

DIRECTION 1
(+ TRAVEL)

DIRECTION 2
(- TRAVEL)

OPTION F

5.0

45

4.0

35

3.0

VOLTS 25

20

15

1.0

0.5

0

FULL (+)

TRAVEL
OUTPUT 1
OUTPUT 2 - - -

FULL ()
TRAVEL

DIRECTION 1
(+ TRAVEL)

DIRECTION 2
(- TRAVEL)

OPTIONH

5.0

4.5

4.0

35

3.0

VOLTS 25

20

15

1.0

0.5

0

FULL (+)
TRAVEL

OUTPUT 1
OUTPUT 2 - - -

FULL (9
TRAVEL

DIRECTION 1
(+ TRAVEL)

DIRECTION 2
(- TRAVEL)
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JH

ovsieks JOYSTICKS

HALL EFFECT TECHNOLOGY JOYSTICK

The JH Series Joystick is designed around the rugged mechanism
of a traditional 4-way hydraulic joystick, but it utilizes contactless
Hall effect technology for increased life and more dependable
performance in the field. This combination provides performance
and features never before available in an electronic joystick. The
JH series uses OTTQ's field-proven dual magnet configuration
found in OTTO's HPL Linear Output Hall Effect switches. The
Hall effect sensors are fully protected against electromagnetic
and radio frequency interference (EMI and RFI) up to 100V/M.
Programmable sensors with built-in magnetic temperature
compensation logic ensure consistent and repeatable operation.
The JH series is designed for maximum flexibility in features and
in tactile feel. A wide variety of input and output configurations are
available to satisfy different applications. The modular electronic
package can be configured for both standard and custom I/0
requirements including CANbus and other output options available.

Features:

e Adapts to a wide variety of shaft styles

¢ 15 million cycle life in all directions

e 300 Ibs. static load strength at grip reference point (grp)
¢ Electronics sealed to IP68S

e Excellent EMI/RFI immunity

¢ Factory programmable pretravel & overtravel

¢ Analog, CANbus, USB & other custom output
options available

¢ Redundant outputs available

¢ Fail safe & neutral indicator available

¢ Single and dual axis available

e Z axis available with universal grip only
¢ Programmable sensors

¢ 5V standard regulator available to accommodate
a 9-32VDC power supply input

¢ Various output configurations
¢ Available with a variety of grip & switch options
¢ RoHS compliant

JH Joystick Shown with 0TTO Medium Universal Grip,
K1 Rockers and P3 Pushbutton Switches

108 OTTO Full Line Catalog Specifications Subject To Change Without Notice



JH

HALL EFFECT
JOYSTICKS

JOYSTICKS

HALL EFFECT TECHNOLOGY JOYSTICK
Standard Characte s/Rating
GENERAL: ﬁ
Sensor Type: Hall effect analog, 1 or 2 outputs per axis 1 2.81
Design: Dual magnet [ — |- — (2.26) & )
ELECTRICAL RATINGS: Rated at 5V @ 20°C Load = ma (4.7k0) o u P3.44
Electrical Units Min Typ Max 2.81
Output Voltage 0° to 2° Deflection  VDC -0.15 N/A +0.15
Tolerance at Center @5V Vee
Output Voltage 19° to 20° Deflection ~ VDC -0.15 N/A +0.15 {‘} t )
Tolerance at Full Load @5V Vcc SUGGESTED PANEL Z‘?szg)
Supply Current Per Sensor mA N/A N/A 10 OPENING
Output Source Current Limit mA -1 N/A 1 (2.99)
MECHANICAL:
Mechanical Life: 5,000,000 min. up to 15,000,000 in all directions R SN
depending on configuration FOR HANDLE ATTACHMENT
Travel Angle: 20° typical I
Operating Force: With bellows, 20°C to 85°C at grip, 1 Ibs. min to 7 Ibs. max I
With bellows, -40°C at grip, 13.0 Ibs. min to 18.0 Ibs. max
depending on selected spring
ENVIRONMENTAL: { (4.345)
Operating Temp Range: -40°C to +85°C
Humidity: 96% RH, 70°C, 96 hours (2.57)
Vibration: 10g, 24Hz to 2KHz swept sinusoidal
Electronics: Sealed to IP68S o
EMI/RFI: Withstand per SAE J1113 (typical), contact factory for details —£(0 631)
Sand/Dust: Without bellows, withstand per SAE J1455 ’
MATERIALS:
Housing: Polyester =
Bellows: EPDM, black 'J_>
Cable: 22 AWG (19 strands of 34 AWG TSC) Analog Hall Joystick —
Mounting Hardware: 1/8-20 x 3/4 carriage bolts, self-locking nuts m
T
m
@
—l
P GRP & 1%} 10mm4-| l-» 0
— - (@)
=
40°
DEFLECTION 8
(5.0) — JAM NUT I -
T 4.52 (]
ADJUSTMENT NUT 3.0 max.
(FACTORY SET)
BELLOWS NOT
SHOWN IN
B ALL VIEWS
3.50 max.
SLOT—~4
DESIGNATES
L
3.30 r
CANbus Technology Joystick 4O 1N ALL
us Technology Joystic SHOWN IN ALL
(22 or 24 AWG) OTHER VIEWS CONNECTOR
170 CABLE P/N 39-00-0054
L it
18.0+1.0 PIN 33-00-0164

Specifications Subject To Change Without Notice www.otto-controls.com 109
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JHL

jovsice - LARGE HALL EFFECT JOYSTICK

HIGH PERFORMANCE, COST-EFFECTIVE, SEALED

Standard Characteristics/Ratings:

ELECTRICAL RATINGS
Joystick
Rated at 5V @ 20°C, Load = 1ma (4.7kQ) Units Min Typ Max
Supply Voltage, Vcc vDC 45 5.0 5.5
Output Voltage Tolerance at Center ~ VDC -0.25 N/A +0.25
(See Appropriate Graph) @5V Vee
Output Voltage Tolerance at Full vDC -0.25 N/A +0.25
Travel (See Appropriate Graph) @5V Vee
Output at Full Travel vDC 4.25 450 475
+X, +Y Direction @5V \Vce
Supply Current Per Die mA N/A 10 12
B=0, Vcc=5V, lout=0
Output Impedence kQ N/A 1.00 N/A
Joystick CANopen
Supply Voltage vDC 9 N/A 32
Node Identifier (configurable) Dec. 10
Baud Rate (configurable) B/S 125K
Joystick J1939
Supply Voltage vDC 9 N/A 32
JHL with Ball Actuator Source Address (configurable) Dec. 51
Baud Rate B/S 250K
MECHANICAL
Joystick
Mechanical Life 6,000,000 Cycles
(1,000,000 cycles, with detent)
(250,000 cycles, with friction)
JHL with Mech. (Operating Force w/Bellows) Units Min Typ Max
Threaded Shaft Travel Angle Degrees 18 20 22
Low Force @ GRP, Ret. to Ctr. Lbs. 0.25 0.5 1.0
Low Force @ GRP, Ret. to Ctr., Detent  Lbs. 0.5 1.0 15
i . . i Medium Force @ GRP, Ret. to Ctr. Lbs. 0.75 1.0 15
'Offer.mg high perfo.rmance ina cost-'effectlve, seglgd Hall effect Medium Force @ GRP, Ret to Crr, DetentLbs, 20 25 30
joystick, the JHL series boas_tsa cycle life ofuptoBm_llllon cycles and High Force @ GRP, Ret, o Ctr. Lbs. 15 20 25
can handle up to 250 Ibs. static load strength. Electronics are sealed to High Force @ GRP, Ret, to Ctr, Detent  Lbs, 20 20 60
IP68S and it offers excellentimmunity to RFI and EMI per SAEJ1113. | £icion @ GRP. Y-Axis Lbs. 0 35 60
The standard JHL is a top mount joystick. Available as a joystick only | Maximum Allowable Load @ GRP Lbs. 250 Lbs
or wi_th a bgll ha_ndle, i'F has _multiple gating options and various output | pyviRONMENTAL
configurations including single analog output, dual analog output, Joystick
CANopen, CANbus J1939, and redundant sensors. Operating Temperature “C 40 20 .
The JHL can also be paired with an 0TTO G3 series universal grip ora | Humidity 96% RH, 70°C, 96 HRS.
G3-D control grip for a more complete solution. See the HJILG3 series. | Vibration 10g, 24Hz - 2Khz, Swept Sinusoidal
Electrical Enclosure Design 1P68S
Featu res: EMI/RFI Withstand Per SAE J1113, Contact Factory for Details
¢ Contactless analog output Hall effect technology MATERIAL
e Electronics sealed to IP68S ‘:"s""k E——
* Upto 250 Ibs. static load strength at grip reference point (GRP) | ;un sgl:; Th:::z;:zt:z Black
¢ Top mount is standard Bellows Silicone, Black
e Excellent EFI/RFI immunity Ball Knob Thermoset, Black
e Up to 6 million cycle mechanical life (1 million cycle life Cable g, D 1) & KK
; . . .. /Polyurethane Blend Outer
with detent and 250,000 cycle life with friction) Jacket
* Multiple output configurations available Output Option BB, CC, EE, FF, GG & HH:
. . . . . 24 AWG PVC/Polyurethane Blend Outer
¢ Available with grips in the HJLG3 series Jacket
e CANbus J1939 and CANopen outputs with integral Deutsch | mounting Hardware #10-24 x 3/4 Carriage Bolts
connector option Self Locking Nuts
110 OTTO Full Line Catalog Specifications Subject To Change Without Notice



JHL

LARGE HALL EFFECT JOYSTICK = ™ovric

3. Omni-directional; EE. 254/-15VDC@ 25+/- 15VDC
. g?ﬂ":;ﬁ:z:;n':e' FF. 254-15VDC@ 25-/+15VDC
On-Axis and Off-Axis GG. 05-45VDC®@ 05-45VDC
Guided Feel HH. 1.0-40VDC® 1.0-4.0VDC

5. Gated Single Y-Axis: JJ.  CANbus J1939®D NONE
Center Detent Feel KK. CANopen ® NONE
6. Friction — Single Axis LL. CANbusJ1939 NONE
7. Friction Y-Axis; Return-to- w/ Deutsch

Center X-Axis Connector NONE
8. Omni-directional: MM. CANopen

Square Smooth Feel w/ Deutsch
9. Omni-directional: Connector

Square On-Axis Guided Feel

ERIGTION Y-S OMNIDIRECTIONAL: OMNIDIRECTIONAL; *Qutputs are from the center to the full travel position in each direction. Options “AA”, “BB", “CC”,
RETURN TO CENTER X-AXIS SQUARE SMIOOTHFEEL  SQUARE ON-AXIS GUIDED FEEL “DD”, “EE", “FF" provide increased voltage in +x, +y; and decreasing voltage in -x, -y direction from 1
output per axis. Options “GG” and “HH" provide increasing voltages in all directions (+x, +y, -X, -y) from
2 outputs per axis.

HIGH PERFORMANCE, COST-EFFECTIVE, SEALED
JHL DRAWINGS
S@1.72
[43.7]
3/8-24 UNF
— THREAD ~ cRp &
(4.12)
3.10
s I ( " y (@4 I - \
) ] [ ¢ ) 1 [ ¢
T
D T I.( /)|M m|(\\ //)I‘M m>I(\
| | | ] [ | | | _MOUNTING . _ . _ [ | | |
&J ! H °LJ a ﬁ] PLANE & !
N A
(3 2.13 MAX. ‘
[54.10] i
2.49 MAX. (9.50) ~J =— 2.49 MAX. —==
3/8-24 THREADED OPTION 63.2] [241.3] 163.2]
le———— 4.20 MAX, ————= @.21 2,50 .
[1097] [5.3] 3 | [63.5] R{ggﬂ
RIB f b
DESIGNATES\
+Y
4.20 MAX. 2.50
[63.5] 3.00
[106.7] g
: [TE8
N J
A Ls.oo j
APPROXIMATE [76.2]
LABEL AREA SUGGESTED PANEL OPENING
T MAX. PANEL THICKNESS OF .250
JE
JHL GATING ICONS JHL PART NUMBER CODE =
JHL -/x /x XX x\ ol
| | a
Actuator  Gating Options Joystick Joystick Force m
Options Output 1* Output 2** QI
1.3/8-24 1. Gated Single Y-Axis: AA. 25+/-20VDCD NONE 1. Low 0
Threaded  Return to Center BB. 25+/-20VDC@ 25+/-20VDC 2 Medium O
ammesar  amius  gmmEme 2 b e uel = O 254-200DCO 25-4200C 3. High =
BallKnob  Returnto Center DD. 254/-15VDC® NONE P
©)
—
(7}

o

5 6
OMNI-DIRECTIONAL ON-AXIS GATED SINGLE Y-AXIS FRICTION SINGLE
AND OFF-AXIS GUIDED FEEL CENTER DETENT FEEL Y-AXIS

**Qptions “BB"and “EE" provide redundant output 2 which duplicates output 1.
Options “CC”and “FF"provide redundant output 2 which is inverse of output 1.

@ 22 AWG Cable

Specifications Subject To Change Without Notice @24 AWG Cable www.otto-controls.com 111
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JHL

jovsice - LARGE HALL EFFECT JOYSTICK

HIGH PERFORMANCE, COST-EFFECTIVE, SEALED

JHL OUTPUT DRAWINGS

;
] _MOUNTING ] )

- T B

RIB
DESIGNATES FUNCTION COLOR
+Y CAN HIGH YELLOW
+SUPPLY RED
-SUPPLY BLACK
CAN LOW GREEN
FUNCTION COLOR
NONE PIN 1
CAN HIGH PIN 2
+SUPPLY PIN 3
-SUPPLY PIN 4
CAN LOW PIN 5
NONE PIN 6
MATES WITH
DEUTSCH #DTM06-6S
OUTPUTS LL AND MM SHOWN
VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV L ”,m”””mi)fRED(\/ccu
777777777777777777777777777777777777777777777777777777777777 HELACK(GNDU
—.;_— BLUE (X1 OUTPUT)
: ‘ +1 | T T
o : 3 brH— = N M
g RED (Veo) — = + 4O YELOW (vt 0UTPUT)
HBLACK (GND) J_ — et 7 l l
T T —+ 00— C)*V\OLET(Vccz)
+- +—O— sLUE (x OUTPUT) = N GREEN (GND2)
l l : : + T Q*ORANGE(XZ OUTPUT)
+ + 07VELLOW (Y OUTPUT) I I .
l l ' : _-L i Oﬁ WHITE (Y2 OUTPUT)
1
JOYSTICK SCHEMATIC JOYSTICK SCHEMATIC
(AA AND DD OUTPUTS) (BB, CC, EE, FF, GG, & HH OUTPUTS)
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LARGE HALL EFFECT JOYSTICK

JHL

HALL EFFECT
JOYSTICK

HIGH PERFORMANCE, COST-EFFECTIVE, SEALED

JHL OUTPUTS

OPTION AA

4.50
|
T
3.50
|
T
2.50 VOLTS
|
T
1.50
|
=
0.50
20 16 -12 8 -4 0 4 8 12 16 20
DEGREES
-X,-Y TRAVEL +X,+Y TRAVEL
NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
OUTPUT1
450
|
=
3.50
|
e 2.50 VOLTS
| -
=
1.50
|
=
0.50
20 -6 12 -8 -4 0 4 8 12 16 20
DEGREES
-X,-Y TRAVEL +X,+Y TRAVEL
NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
OUTPUT1
............ OUTPUT2
4.50
3.50
= 2.50 VOLTS
== 1.50
0.50
20 -6 -12 -8 -4 0 4 8 12 16 20
DEGREES
-X,-Y TRAVEL +X,+Y TRAVEL
NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
OUTPUT1
............ OUTPUT2
4.50
3.50
250 VOLTS
1.50
0.50
20 -6 12 -8 -4 0 4 8 12 16 20
DEGREES
-X,-Y TRAVEL +X,+Y TRAVEL
NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
OUTPUT1
............ OUTPUT2

Specifications Subject To Change Without Notice

OPTION BB

450
2 3.50
a 250 VOLTS
1.50
< 0.50
20 16 12 8 4 0 4 8 12 16 20
DEGREES
-X,-Y TRAVEL +X,+Y TRAVEL
NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
OUTPUT1
............ OUTPUT2
450
—
— 350
-
//
250 VOLTS
=
L 11
— 1.50
|
050
20 6 12 8 4 0 4 8 12 16 20
DEGREES
-X,-Y TRAVEL +X,+Y TRAVEL
NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
OUTPUT1
450
—
= 350
|
= 2550 VOLTS
= =
—
— 1.50
=
0.50
20 6 12 8 4 0 4 8 12 16 20
DEGREES
-X,-Y TRAVEL +X,+Y TRAVEL
NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
OUTPUT1
............ OUTPUT2
450
350
250 VOLTS
1.50
050
20 16 12 8 4 0 4 8 12 16 20
DEGREES
-X,-Y TRAVEL +X,+Y TRAVEL
NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
OUTPUT1
............ OUTPUT2
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HILG3

MEDIUM
JOYSTICK
WITH GRIP

JOYSTICK WITH GRIP OPTIONS

HALL EFFECT JOYSTICK WITH GRIP

The HJLG3 medium Hall effect joystick with grip allows you to
easily create a standard, catalog codable solution that handles
loads up to 250 Ibs., has a compact behind-panel size, and a long
life. Choose from a variety of grips, faceplates, outputs and gating
options that match your application.

Choose from G3-A, G3-B, G3-C, G3-CK and G3-M Universal Grips,
as well as the G3-D Control Grip, that altogether offer nearly 50
standard faceplate design options.

Analog and digital outputs, CANopen, CANbus J1939, PWM,
USB, and redundant sensor output selections are available.
Gating options are single axis, single axis with center detent, dual
axis, and various omnidirectional selections that include square
smooth feel, on-axis and off-axis guided feel, square on-axis
guided feel and center detent.

The HJLG3 serves agriculture, construction, off-highway,
material handling and industrial equipment markets.

114 OTTO Full Line Catalog

Features:

¢ Compact design made for armrest and panel mounting
¢ Contactless Hall effect technology

¢ Mechanical life up to 6 million cycles

¢ Handles loads up to 250 lbs.

¢ Multiple output options, both analog and digital
¢ Electronics sealed to IP68S

¢ Redundant sensors available

¢ Variety of gating options

* Modular design

e Left or right handed

* RoHS compliant

¢ CANbus J1939 and CANopen outputs with integral
Deutsch connector option

Specifications Subject To Change Without Notice



HJLG3

JOYSTICK WITH GRIP OPTIONS OvSTICK

WITH GRIP

HALL EFFECT JOYSTICK WITH GRIP

Standard Characteristics/Ratings:

Standard Characteristics/Ratings (continued):

ELECTRICAL: HTWS Switches
Joystick Supply Voltage VDC 45 5.0 5.5
Rated at Vcc =5V @ 20°C Units Min Typ Max Output Voltage VDC -25 NA +.25
Load = 1 ma (4.7 KQ) Tolerance at Center @5V Vee
Supply Voltage vDC 45 5.0 55 Output Voltage vDC -25 N/A +.25
Output Voltage Tolerance vDC -25 N/A +.25 Tolerance at Full Travel @5V Vee
at Center @5V Ve Supply Current per Die mA N/A N/A 20
Output Voltage Tolerance VDC -25 N/A +.25 B=0, Vcc=5V, lout=0
at Full Travel @5V \Vce HTLT4 Switches
Output at FuII_ Travel vDC 4.25 450 475 Supply Voltage VDC 45 5.0 55
+X, +Y Direction @5V \Vee
- Output Voltage vDC -25 NA +.25
Supply Current Per Die mA N/A 10 12 Tolerance at Center @5V Vee
B=0, Vec=5V, lout=0 Output Voltage VDC -25 N/A -25
Output Impedance kQ N/A 10 N/A Tolerance at Full Travel @5V Vee
Joystick CAN Open Supply Current per Die mA N/A 10 12
Supply Voltage vDC 9 N/A 32 B=0, Vcc=5Y, lout=0
Node Identifier Dec. 10 TC-5 Switches
Baud Rate B/S 125K Electrical Rating @ 1-32 VDC 10-100mA
Joystick J1939 Electrical Life 3,000,000 Cycles
Supply Voltage VDC 9 N/A 32 MECHANICAL:
gz:gc;;?:dress g/esc E;OK Joystick Units Min Typ Max
. . Mechanical Life, Return to Center 6,000,000 cycles; 1,000,000 cycles (Detent)
Grip Touch Switch* 250,000 cycles with Friction
Supply Voltage vbC 315 NA 5.5 Travel Angle Degrees 18 20 22
Output Active (Low) vDC NA NA 0.60 Op. Force (w/Bellows) Low Force Lbs. .25 .50 1.0
Output Current Sink mA N/A NA 10 @ GRP, Ret. to Ctr.
%) Op. Force (w/Bellows) Low Force Lbs. .50 1.0 1.5
glz‘;::g I;;ting 10mA Resistive Load @ 5VDC @GRP, Ret.to Cr, Detent -
- - - Op. Force (w/Bellows) Medium Force Lbs. 75 1.0 15
Logic Level Electrical Life 1,250,000 Cycles @ GRP, Ret. to Ctr.
Keypads Op. Force (w/Bellows) Medium Force  Lbs. 20 25 3.0
Circuit Configuration SPSTN.0. @GRP, Ret. to Ctr., Detent
Voltage 1-32VDC %péi;‘ogc;é:vt/fgltlfws) High Force Lbs. 1.5 20 25
Current 10-100 mA Resistive Op. Force (w/Bellows) High Force Lbs. 20 40 6.0
P9 Switches @ GRP, Ret. to Ctr., Detent
Electrical Rating 10mA Resistive Load @ 5VDC Op. Force (w/Bellows) Lbs. 1.0 35 6.0 IF
Logic Level Electrical Life 1,250,000 Cycles @ GRP, Friction Y-Axis |)—>
= Maximum Allowable Load @ 5" GRP  Lbs. 250 Lbs. —
K1 Switches =
Electrical Rating 10mA Resistive Load @ 5VDC Keypads M
Electrical Life 100,000 Cycles Mechanical Life 3,000,000 Cycles m
HPL Switches P9 Switches 5!
Supply Voltage VDC 45 5.0 5.5 Mechanical Life 1,250,000 Cycles 0
Output Voltage (Button Up) vDC 0.35 0.50 0.65 K1 Switches O
@5V Vee Mechanical Life 1,000,000 Cycles Z
Output Voltage (Button Down) vDC 4.35 4.50 4.65 _ =
@5V Vee HPL Switches o)
Supply Current per Die mA N/A 8.00 10 Mechanical Life 100,000 Cycles O
B=0, Vcc=5V, lout=0 Full Stroke Per Button 5
Continuous Output Current mA -1.2 N/A 12 ButtoanraveI _ . IN 135 150 160
i e e i
Supply Voltage VDC 45 5.0 5.5 :
Output Voltage vDC -15 NA +15 HTW & HTWF Switches
Tolerance at Center @5V Vee Mechanical Life, 3,000,000 Cycles
Output Voltage \VDC -25 N/A -25 Full Forward to Full Back, Ret. to Ctr.
Tolerance at Full Travel @5V Vee Mechanical Life, 250,000 Cycles
Supply Current per Die mA N/A N/A 10 Full Forward to Full Back, Friction
B=0, Vcc=5V, lout=0 Opoerating Force (HTW) 0z. 2.0 5.0 8.0
HTWM Switches 25°C at.Top of Roller, Return to Ctr.
Supply Voltage VDC 15 50 55 OQeratmg Force (HTWF_) ] 0z. 20 40 6.0
25°C at Top of Roller, Friction
Output Voltage vbC -2 NA +25 Maximum Allowable (HTW & HTWF) Lbs. N/A N/A 30
Tolerance at Center @5V Vee Radial Load
Output Voltage VDC -25 N/A -25
Tolé)rance atgFuII Travel @5V Vee ; HTWM Switches
Supply Current per Die mA N/A N/A 10 Mechanical Life, 3,000,000 Cycles
B=0, Vcc=5V, lout=0 Full Forward to Full Back, Ret. to Ctr.
Operating Force 0z. 20 5.0 8.0
25°C at Top of Roller
Maximum Allowable Lbs. N/A N/A 30.0
Radial Load
Specifications Subject To Change Without Notice www.otto-controls.com 115


https://www.otto-controls.com/

HILG3

MEDIUM
JOYSTICK
WITH GRIP

JOYSTICK WITH GRIP OPTIONS

HALL EFFECT JOYSTICK WITH GRIP

Standard Characteristics/Ratings (continued):

Standard Characteristics/Ratings (continued):

HTWS Switches

TC-5 Switches

Mechanical Life, 3,000,000 Cycles Operating Temperature °C -40 20 85
Full Forlward to Full Back Electrical Enclosure Design 1S0 20653, IP6K8S — Dusttight, Continuous
Operating Force 0z. 20 5.0 8.0 Immersion, 1 meter for 31 minutes,
25°C at Top of Roller Stationary during test(s)
Maximum Allowable Radial Load Lbs. N/A N/A 15.0 Grip Units Min Typ Max
HTLT4 Switches Operating Temperature °C -40 20 85
Mechanical Life, 3,000,000 Cycles Electrical Enclosure Design Unsealed
Operating Force (w/Boot) 0z. 5.0 8.0 16.0
Top Qf Roller @ 20°C . MATERIAL:
Maximum Allowable Vertical Lbs. N/A N/A 25.0 _
Force on Button Joystick :
Maximum Allowable Radial Lbs. N/A N/A 25.0 Plunger Thermoplastic
Force on Top of Knob Housing Thermoplastic, Black
Maximum Allowable Torque In-Lbs N/A N/A 5.0 Bellows Silicone, Black
on Button about Shaft Axis Cable Output Option AA, DD, JJ & KK:

- 22 AWG (19 strands of 34 AWG TSC)
TC-5 Switches PVC/Polyurethane Blend Outer Jacket
Mechanical Life 3,000,000 Cycles Output g;()tion BB, CC, EE, FF, %G %CH)H:

: 24 AWG (19 strands of 34 AWG T
Operating Force 0z, 80 160 20 PVC/Polyurethane Blend Outer Jacket
ENVIRONMENTAL: Mounting Hardware #10-24 x 3/4 Carriage Bolts
Joystick Units Min Typ Max Self Locking Nuts
Operating Temperature °C -40 20 85 Keypads
Humidity 96% RH, 70°C, 96 Hrs. Keypads Silicone Rubber, Black
Vibration 109, 24 Hz — 2KHz Swept Sinusoidal Keypads, Lighted Silicone Rubber, Black with White Graphic
Electrical Enclosure Design IS0 20653, IP6K8S — Dusttight, Continuous P9 Switches

Immersion, 1 meter for 31 minutes, X
Stationary during test(s) Buttoln Thermoplast!c
EMI/RFI Withstand Per SAE J1113 (Contact factory for details) Housing Thermoplastic
Keypads Units Min Typ Max K1 Switches -
Operating Temperature °C -40 20 85 Button Thermoplastic
N N _ Housing Thermoplastic
Faceplate and Side Keypad 1S0 20653, IP6K8S — Dusttight, Continuous -
Enclosure Design Immersion, 1 meter for 31 minutes, HTW & HTWF Switches
Stationary during test(s) Button Top Thermoplastic
P9 Switches Units Min Typ Max Housing Thermoplastic
Operating Temperature °C -40 20 85 HTWM Switches
Electrical Enclosure Design 1S0 20653, IP6K8S — Dusttight, Continuous Button Top Thermoplastic
Immersion, 1 meter for 31 minutes, Housing Thermoplastic
Stationary during test(s) HTWS Switch
o witches
K1 Switches Units Min Typ Max -
0 ting T " C m 20 a5 Button Top Thermoplastic
perating emperature - Housing Thermoplastic
Electrical Enclosure Design 1S0 20653, IP6K8S — Dusttight, Continuous -
Immersion, 1 meter for 31 minutes, HTLT4 Switches
Stationary during test(s) Housing and Flange Thermoplastic
HPL Switches Units Min Typ Max Bellows Silicone, Black
Operating Temperature °C -40 20 85 TC-5 Switches
Electrical Enclosure Design IS0 20653, IP6K8S — Dusttight, Continuous Housing PBT
Immersion, 1 meter for 31 minutes, Keypad Silicone Rubber
Stationary during test(s) Grip
HTW& HTWF Switches }Jnits Min Typ Max Handle Thermoplastic, Glass Reinforced, Black
Operating Temperature c -40 2 85 Faceplate Thermoplastic, Glass Reinforced, Black
Electrical Enclosure Design 1S0 20653, IP6K8S — Dusttight, Continuous Wires 22 AWG, UL Style 1569 (8.5 in. long from bottom
Immersion, 1 meter for 31 minutes,
Stationary during test(s) of joystick)
HTWM Switches Side Keypad Wires 24 AWG, (26/.10TA)

Operating Temperature

°C -40 20 85

Electrical Enclosure Design

1S0 20653, IP6K8S — Dusttight, Continuous
Immersion, 1 meter for 31 minutes,
Stationary during test(s)

Insulation Diameter: .037
Insulation Type: PVC
(40 in. from bottom of joystick)

HTWS Switches

Operating Temperature

°C -40 20 85

Electrical Enclosure Design

1S0 20653, IP5K8S — Dust-protected,
Continuous Immersion, 1 meter for 31 minutes,
Stationary during test(s)

HTLT Switches

Operating Temperature

C -40 20 85

Electrical Enclosure Design

1S0 20653, IP6K8S — Dusttight, Continuous
Immersion, 1 meter for 31 minutes,
Stationary during test(s)
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*WARNING ON PERSONAL INJURY AND ANY USE AS SAFETY RELATED:

Do not use these products as safety or emergency stop devices or in any application
where failure of the product could result in personal injury. Failure to comply with
theseinstructions could resultin death or serious injury. 0TTO Engineering Inc. makes
no warranty, representation, or guarantee regarding the information contained herein
or the suitability of its products and services for any particular purpose, nor does
OTTO Engineering Inc. assume any liability whatsoever arising out of the application
oruse of any product. The product sold hereunder by 0TTO has been subject to limited
testing and should not be used in conjunction with detection of the presence of an
operator on or with any equipment that is in any way safety related. 0TTO does not
accept any liability for incidental, consequential damages, personal injury or loss of
life for any claims against the use of this product.
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MEDIUM
JOYSTICK
WITH GRIP

HALL EFFECT JOYSTICK WITH GRIP

OPTION AA

4.50

3.50

2.50 VOLTS

1.50

0.50

-20 -16  -12 -8 -4 0 4 8 12 16 20

XY TRAVEL ——2ECREES o % +Y TRAVEL

NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
OUTPUT1

OPTION DD

4.50

3.50

250 VOLTS

1.50

0.50

20 -16 12 -8 -4 0 4 8 12 16 20

DEGREES
-X,-Y TRAVEL +X,+Y TRAVEL
NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
OUTPUT1
4.50
3.50
2,50 VOLTS
1.50
=1 0.50

-20 -16 12 -8 -4 0 4 8 12 16 20
DEGREES

-X,-Y TRAVEL +X,+Y TRAVEL
NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
OUTPUTA
rrrrrrrrr OUTPUT2

HTWM OUTPUT

4.50

3.50

2.50 VOLTS

1.50

0.50

20 -6 12 -8 -4 0 4 8 12 16 20

DEGREES
LEFT OR DOWN RIGHT OR UP
NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
————— OUTPUT!

Z-AXIS DUAL OUTPUT

4.50

3.50 VOLTS

2.50

1.50

050

-25 0 25

DIRECTION 2 —5—=°REES_ —_ DIRECTION 1

NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
— OUTPUT1
OUTPUT2

Specifications Subject To Change Without Notice

HJLG3 OUTPUT CONFIGURATIONS
OPTION BB

{450

3.50

2.50 VOLTS

1.50

0.50

20 16 -12 -8 -4 0 4 8 12 16 20

DEGREES
-X,-Y TRAVEL +X,+Y TRAVEL
NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
——————— OUTPUT1
————————— OUTPUT2
450
350
250 VOLTS
1.50
0.50

20 16 42 8 -4 0 4 8 12 16 20

DEGREES
-X,-Y TRAVEL +X,+Y TRAVEL
NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS

—————— OuTPUT!

————————— OUTPUT2
450
350
250 VOLTS
1.50
0.50

-20 -16 12 -8 -4 0 4 8 12 16 20

XY TRAVEL —= DEGREES .,y +v TRAVEL

NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
— OUTPUT1
OUTPUT2

HTWS OUTPUT

4.50

3.50

2.50 VOLTS

1.50

0.50

20 -6 12 8 -4 0 4 8 12 16 20

DEGREES
LEFT OR DOWN RIGHT OR UP
NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
————— OuTPUT!

HTW OUTPUT

5.0

4.5

4.0

3.5

3.0
2.5 VOLTS

20
1.5

1.0

0.5

0
FULL LEFT OR DOWN o FULL RIGHT OR UP

OUTPUT 1 ——

DIRECTION (LEFT OR DOWN) DIRECTION (RIGHT OR UP)
(- TRAVEL) + TRAVEL)

OPTION CC

450
3.50
250 VOLTS
150
050
20 16 12 8 4 0 4 8 12 16 20
DEGREES
-X,-Y TRAVEL +X,+Y TRAVEL
NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
— OUTPUT1
rrrrrrrrr OUTPUT2
450
3.50
250 VOLTS
1.50
0.50
20 16 42 8 4 0 4 8 12 16 20
DEGREES
-X,-Y TRAVEL +X,+Y TRAVEL
NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
—— ouTPUTI
————————— OUTPUT2
450
3.50
250 VOLTS
150
0.50
20 46 12 8 4 0 4 8 12 16 20
DEGREES
-X,-Y TRAVEL +X,+Y TRAVEL
NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
———— ouTPUTI
4.50
3.50
250 VOLTS
150
0.50
25 0 25
DEGREES
DIRECTION 2 DIRECTION 1
NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
—— outRUTH
50
45
40
35
30
25 VOLTS
20
15
10
05
0
0 01 02 03 04 05 .06 07 08 09 10 A1 .12 A3 14 15

BUTTON TRAVEL (INCHES)
(NOMINAL)
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HJLG3
euyf JOYSTICK WITH GRIP OPTIONS

WITH GRIP

HALL EFFECT JOYSTICK WITH GRIP

OUTPUTS AND JOYSTICK SCHEMATICS
HJLG3-C with Faceplate shown

CAN

Analog
Outputs

Outputs

MOUNTING
PLANE

RIB:
DESIGNATES
+Y

MATES WITH
DEUTSCH #DTM06-6S

OUTPUTS
AA-HH SHOWN

OUTPUTS JJ AND KK SHOWN OUTPUTS LL AND MM SHOWN

FUNCTION COLOR FUNCTION COLOR
CAN HIGH YELLOW NONE PIN 1
+SUPPLY RED CAN HIGH PIN 2
-SUPPLY BLACK +SUPPLY PIN 3
CAN LOW GREEN -SUPPLY PIN 4
CAN LOW PIN 5
NONE PIN 6
e : o e e
: : : L———0—BLACK(GND 1)
5v : RED (Vo) : e T - 5 BLUE (X1 OUTPUT)
M cc; : =1 I :
£H———%-BLAK(@ND) : 2= f} + & YELLOW (Y1 OUTPUT)
: —— I 1°
- +—O—BLUE (X OUTPUT) 5 in = : :
L L: : + - 00—$4———O— VIOLET (Vce 2)
+ & YELLOW (Y OUTPUT) : ) £00-3———O-GREEN (GND2)
I I: : 4 & ORANGE (X2 OUTPUT)
o I 1
............................................................ : + +—G—WHITE (Y2 OUTPUT)
JOYSTICK SCHEMATIC : I 1
(AA AND DD OUTPUTS) et eaeeaaaaeaaaaasraaaaseeaaaeeaiaaa et aaan s
JOYSTICK SCHEMATIC

(BB, CC, EE, FF, GG, & HH OUTPUTS)
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HILG3-A

JOYSTICK WITH GRIP OPTIONS

HALL EFFECT JOYSTICK WITH G3-A UNIVERSAL GRIP

GRP -

HJLG3-A DRAWINGS

OPTIONAL TRIGGER:
PUSH BUTTON LOCATION

5.00
[(127.(2] — 111]' !
| [ C
[ I
) [ C (2.35)
| —\ [59.7]
, I 1
| MOUNTING I -
! PLANE é | !
2.13 MAX.
[54.10] é

| @ |
=— (9.50) HJ

l<— 2.49 MAX. —=
[63.2]

2.49 MAX. —=|
[63.2] [241.3]

~—4.20 MAX. ——=

JE
>
[106.7] =
m
m
M
m
(@)
I
0
4.20 MAX. =
T M2 [106.7] =
el
©)
RIB—/ A

DESIGNATES

+Y

APPROXIMATE

LABEL AREA

@.210 2.500
(5.33] :g [63.50]
HJLG3 SUGGESTED e
PANEL OPENING (2.500 ) 3.000
[63.50] [76.20]
\_ J
—— D
3.000
[76.20]
SUGGESTED PANEL OPENING
MAX. PANEL THICKNESS OF .250
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euyf JOYSTICK WITH GRIP OPTIONS

WITH GRIP

HALL EFFECT JOYSTICK WITH G3-A UNIVERSAL GRIP
HJLG3-A FACEPLATES

AA AB o AC . AD

RRRRRRRRRRRRRRRR

RRRRRRRRRRRRRRRR
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JOYSTICK WITH GRIP OPTIONS

HILG3-A

MEDIUM
JOYSTICK
WITH GRIP

HALL EFFECT JOYSTICK WITH G3-A UNIVERSAL GRIP
HJLG3-A PART NUMBER CODE
HJLG3-A - X XX X X XX X X Continued
. ' . | | | | | B
Gating Joystick Joystick Operate Trigger Faceplate K1 Rocker #1 K1 Rocker #2
Output 1* Output 2** Force Pushbutton Style - Black*** Style - Black***
1. Gated Single Y-Axis; ~ AA. 2.5+/-2.0VDC® NONE 2. Medium 1. None AA 1. None 1. None
Return to Centgr BB. 25+/-20VDC®@ 25+/-2.0VDC 3.High 2.P9 - Black AB 2. On-0ff 2. On-0ff
2. Gated Dual Axis; CC. 25+/-20VDC®@ 25-/+2.0VDC 3.P9- Red AC 3.(0n)-0ff 3.(0n)-0ff
Return to Center
o e DD. 25+/-15VDC® NONE AD 4. On-0ff-On 4. On-0ff-On
3. Omni-directional; ~ gp 5./ 15yDC® 254/-15VDC AE 5. (On)-Off-(0n) 5. (On)-Off-(0n)
Center Detent Feel
4. Omni-directional: FF. 25+/-15VDC®@ 25-/+15VDC AF
’ On-Axis and Of‘f—,AXiS GG. 05-45VDC@ 05-45VDC AG
Guided Feel HH. 10-40VDC® 1.0-4.0VDC AH
5. Gated Single Y-Axis;  JJ.  CANbus J1939 @ NONE AJ
Center Detent Feel KK. CANopen @ NONE AK
6. Friction —Single Axis  LL. CANbus J1939  NONE AL
7. Friction Y-Axis; Return- wj/ Deutsch AM
to-Center X-Axis Connector AN
8. Omni-directional; MM. CANopen NONE AP
Square Smooth Feel w/ Deutsch A
9, Omni-directional; Connector AR
Square On-Axis
Guided Feel As
HJLG3-A PART NUMBER CODE CONTINUED HJLG3 GATING ICONS
Cont. X )|( )|( X|
P9# P9 #2 P9#3 P9 #4
Button Color Button Color Button Color Button Color
1.Red 1.Red 1.Red 1.Red )I>
2. Black 2. Black 2. Black 2. Black —
3. Orange 3. Orange 3. Orange 3. Orange s s IR, QaorEcTon, m
4. Yellow 4. Yellow 4. Yellow 4. Yellow m
5. Green 5. Green 5. Green 5. Green R
6. Blue 6. Blue 6. Blue 6.Blue —l
1.Violet 1.Violet 1.Violet 1.Violet (@)
8. Gray 8. Gray 8. Gray 8. Gray L J ©)
9. White 9. White 9. White 9. White =
N. None N. None N. None N. None o T AL oS 5 5 A
AND OPE AXIS GUIDED FEtt CENTER DETENT FEEL A ©)
=
wn

*Outputs are from the center to the full travel position in each direction. Options

“AA”, “BB", “CC”, “DD", “EE", “FF" provide increased voltage in +x, oy and
decreasmg voltage in -x, ydlrectlon from 1 output per axis. Options “GG” and
“HH" provide increasing voltages in all directions (+x, +y, -x, -y) from 2 outputs
per axis.

**Qptions “BB”and “EE” provide redundant output 2 which duplicates output 1.
Options “CC”and “FF”provide redundant output 2 which is inverse of output 1.

*** K1 Rocker Switches: on position or momentary position is up or to the right
and () denotes momentary action.

Contact factory for rocker legends and additional color options.

® 22 AWG Cable

@ 24 AWG Cable

8
OMNI-DIRECTIONAL:
SQUARE SMOOTH FEEL

OMNI-{ DIRECTIONAL

7
O s SQUARE ON-AXIS GUIDED FEEL

RETURN TO CENTER X-AXIS
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HJLG3-B

euyf JOYSTICK WITH GRIP OPTIONS

WITH GRIP

HALL EFFECT JOYSTICK WITH G3-B UNIVERSAL GRIP

OPTIONAL TRIGGER
PUSH BUTTON LOCATION
(10.00) . GRP .
[254.0]
©)
(5.00)
———— [127.0] [ )
71 T 5 .
:11117% :uui;mj 235
= = - (— Bon
/IR i :
2 " P i e
= —) MOUNTING = - J,
\T& bl . @ PLANE & &
OO
ae 2.13 MAX. @
[54.10] i
2.49 MAX. 9.50 HJ
[63.2] [(241 .3)] <— 2.49 MAX. —=|

[63.2]

+Y

0

4.20 MAX.
M [106.7]

DESIGNATE$ )
APPROXIMATEJ
LABEL AREA
@.210 l=— 2500 R.200
[5.33] ij [63.50] [5.08]
HJLG3 SUGGESTED e
PANEL OPENING .., ,
[63.50] [76.20]
\_
—— —p
3.000
[76.20]

SUGGESTED PANEL OPENING
MAX. PANEL THICKNESS OF .250
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HJLG3-B

JOYSTICK WITH GRIP OPTIONS OvSTICK

WITH GRIP

HALL EFFECT JOYSTICK WITH G3-B UNIVERSAL GRIP
HJLG3-B FACEPLATES

BB BC

________ ROCKER#
’ g
/

L

HHHHH

JE
>
=
—
m
-
a0
m
@
—
(B
©)
zZ
=
el
©)
=
wn
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HJLG3-B

MEDIUM
JOYSTICK

WITH GRIP

JOYSTICK WITH GRIP OPTIONS

HALL EFFECT JOYSTICK WITH G3-B UNIVERSAL GRIP

HJLG3-B PART NUMBER CODE

HILG3-B - X XX )|( )|( x|x )|( )|( )|( )|( Continued
T 1
Gating Joystick Joystick Force  Trigger Faceplate K1Rocker#1 K1 Rocker#2 K1 Rocker#3 K1 Rocker#4
Output 1* Output 2** Pushbutton Style - Black*** Style - Black*** Style - Black*** Style - Black***
1. Gated Single Y-Axis; AA. 25+/-2.0VDC® NONE 2. Medium 1. None BA 1. None 1. None 1. None 1. None
Return to Center BB. 25+/-20VDC® 25+4/-20VDC 3.High  2.P9-Black BB 2. On-Off 2. On-Off 2. On-Off 2. On-Off
2.Gated Dual Axis; €. 25+/-20VDC®@  25-/+20VDC 3.P9- Red BC 3.(0n)-Off 3.(0n)-Off 3.(0n)-Off 3.(0n)-Off
Returnto Center  pp 95,/ 15vDC®  NONE BD  4.0n-0f-On  4.0n-0f-On  4.0n-0f-On  4.0n-Off-On
3 gg"n’;:afgggft"f;e | EE 254-15VDC® 25+-15VDC BE  5(0n)-Off-On) 5.(On)}-Off<(0n) 5.(On)-Off-(On) 5.(On)-Off-(On)
4, Omni-directional: FF. 254+/-15VDC® 25-/+15VDC BF
On-Axis and Oﬁ-,AXiS GG. 05-45VDC®@ 0.5-45VDC BG
Guided Feel HH. 1.0-4.0VDC® 1.0-4.0vDC BH
5. Gated Single Y-Axis; JJ. CANbus J1939® NONE BJ
Center DetentFeel ~ KK. CANopen ® NONE BK
6. Friction - Single Axis LL.  CANbusJ1939  NONE BL
1. Friction Y-Axis; Return- w/ Deutsch
to-Center X-Axis Connector
8. Omni-directional; MM. CANopen NONE
Square Smooth Feel w/ Deutsch
9. Omni-directional; Connector
Square On-Axis
Guided Feel
HJLG3-B PART NUMBER CODE CONTINUED
o 1 1 1 | 1 1 1
HTW #1 HTW #2 P9#1 P9 #2 P9#3 P9#4 P9 #5 P9 #6
Roller - Black**** Roller - Black**** Button Color Button Color Button Color Button Color Button Color Button Color
1. None 1. None 1.Red 1.Red 1.Red 1.Red 1. Red 1. Red
2. Returnto Center® 2. Returnto Center 2. Black 2. Black 2. Black 2. Black 2. Black 2. Black
3. Friction® 3. Friction 3.Orange 3. Orange 3. Orange 3. Orange 3. Orange 3.Orange
4. Yellow 4. Yellow 4. Yellow 4. Yellow 4, Yellow 4, Yellow
% : :$WF1‘1“A21)§)2(222 5. Green 5. Green 5. Green 5. Green 5. Green 5. Green
Contact factory for 6. Blue 6. Blue 6. Blue 6. Blue 6. Blue 6. Blue
additional options. 1. Violet 1. Violet 1.Violet 1.Violet 1.Violet 1.Violet
8. Gray 8. Gray 8. Gray 8. Gray 8.Gray 8. Gray
9. White 9. White 9. White 9. White 9. White 9. White
N. None N. None N. None N. None N. None N. None
HJLG3 GA‘"NG |CONs *Qutputs are from the center to the full travel position in each direction. Options

“AA”,“BB”,“CC”, “DD", “EE", “FF" provide increased voltage in +x, +y; and
decreasing voltage in -, -y from 1 output per axis. Options “GG” and “HH" provide
increasing voltages in all directions (+x, +y, -X, -y) from 2 outputs per axis.

**Qptions “BB"and “EE” provide redundant output 2 which duplicates output
1.0ptions “CC"and “FF"provide redundant output 2 which is inverse of output 1.
*** K1 Rocker Switches: on position or momentary position is up or to the right
and () denotes momentary action. Contact factory for rocker legends and
additional color options.

**** HTW Roller Switches: positive travel is up or to the right. Contact factory for

3
OMNI-DIRECTIONAL
CENTER DETENT FEEL

4 5
OMNI-DIRECTIONAL ON-AXIS  GATED SINGLE Y-AXIS
AND OFF-AXIS GUIDED FEEL  CENTER DETENT FEEL

2
GATED DUAL AXIS
RETURN TO CENTER

1
GATED SINGLE Y-AXIS
RETURN TO CENTER

n

7
FRICTION Y-AXIS:

6
FRICTIV?KIX\%NGLE RETURN TO CENTER X-AXIS

124 OTTO Full Line Catalog

8
OMNI-DIRECTIONAL:
SQUARE SMOOTH FEEL

9
OMNI-DIRECTIONAL;
SQUARE ON-AXIS GUIDED FEEL

additional options.

® 22 AWG Cable
@ 24 AWG Cable
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HILG3-C

JOYSTICK WITH GRIP OPTIONS OvSTICK

WITH GRIP

HALL EFFECT JOYSTICK WITH G3-C UNIVERSAL GRIP
OPTIONAL
GRIP HEAD
P9 LOCATION
APPROXIMATE .-
SENSING AREA &
OPTIONAL TRIGGER FOR OPTIONAL ;
LOCATION GRIP TOUCH
SWITCH
GRP
(9.44)
[239.9]
(5.00) ;
/ i j ! [127.0] / i j !
)| [ ) | i [ (
M | — [ | — 952
DMl [ C ) [ &
1 ! 0 &1 —/ "
P i \ T i I
— ! - MOUNTING I -
‘ |
ol o @ PLANE @ !
oY
ab 2.13 MAX. o)
i [54.10] i
| [—1m= Cl
2.49 MAX. —=f=<— (9.50) A l=— 2.49 MAX. —=|
163.2] [241.3] 63.2]
aF
Z-AXIS ROTATION >
OPTIONAL =
=
m
2° 250 sl
- b4
4-[21%é\47A]X- DIRECTION 2\ +Y /DIRECTION 1 A
y 5!
AR ()
O
=z
=
4.20 MAX.
= [106.7] X X |Q
wn
RIB
DESIGNATES
+Y
APPROXIMATE
LABEL AREA
@.210 2.500 R.200
[5.33] \j [63.50] 15.08]
HJLG3 SUGGESTED it 1
PANEL OPENlNG (2.500 ) 3.000
[63.50] [76.20]
N\ J
4(:)7 AV
3.000
[76.20]
SUGGESTED PANEL OPENING
MAX. PANEL THICKNESS OF .250
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HILG3-C

MEDIUM
JOYSTICK

JOYSTICK WITH GRIP OPTIONS

WITH GRIP

HALL EFFECT JOYSTICK WITH G3-C UNIVERSAL GRIP

HJLG3-C TRIGGER OPTIONS

1 ; 2,3 ; 4
=/
RED #1 WIRE
TRIGGER P9 A RED #1 WIRE TRIGGER SINGLE A
P9-31122XW P9-911222
RED #1 WIRE RED #1 WIRE
5,6 7,8 9
® (o]
é
DUAL TRIGGER MOMENTARY
,,,,,,,,,,,,,,,, RED #1 WIRE
T . Ve (+)
A A RED#1 WIRE TRIGGER P9 UPPER A RED #1 WIRE T YELLOW i WIRE
P9-31122XW HTWS TRIGGER I 1 OUTPUT (0)
. — T BLACK #1 WIRE
102585 1 RED#1 WIRE | WS- 1A12X22 = GND (9
A A YELLOW #1WIRE |
"""""""" BLACK #1 WIRE
COMMON
DUAL TRIGGER MAINTAINED TRIGGER P9 LOWER A YELLOW #1 WIRE
—————————————————— P9-31122XW A
: RED #1 WIRE YELLOW #1 WIRE
uP
102586
YELLOW #1 WIRE
o DOWN
"""""""" BLACK #1 WIRE
COMMON
- RED #1WIRE
l T YELLOW#1 WIRE (10 o)
“\ BLACK #1 WIRE
GND ()
1 2,3 4,5

Y

L

L P9 GRIP HEAD LEFT A CGRAYWRE
P9-31122XW
P9 GRIP HEAD LEFT A GRAYWRE
Po-31122XwW P9 GRIP HEAD RIGHT A TANWRE GRAY WIRE
9-31122XW
GRAY WIRE
TAN WIRE

A TAN WIRE

P9 GRIP HEAD RIGHT
P9-31122XW

TAN WIRE

Specifications Subject To Change Without Notice
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HILG3-C

JOYSTICK WITH GRIP OPTIONS OvSTICK

WITH GRIP

HALL EFFECT JOYSTICK WITH G3-C UNIVERSAL GRIP

HJLG3-C FACEPLATES

STOY¥LINOD 153443 T1vH
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HILG3-C

euyf JOYSTICK WITH GRIP OPTIONS

WITH GRIP

HALL EFFECT JOYSTICK WITH G3-C UNIVERSAL GRIP

HJLG3-C FACEPLATE SCHEMATICS

UP OR RIGHT BLACK WIRE HTLT4-212111AAX2
v
ROCKER #1
e 5V
5V IN RED WIRE
K1CHXAAAAA A (NOT USED IN % g Vee (+)
DOWN OR LEFT BROWN WIRE CONFIG. 2 OR 3) :? + T GND BLACK WIRE
T - GND (-)
RED WIRE = LT =
= T = BLUE WIRE X QUTPUT
UP OR RIGHT ORANGE WIRE I 1T
ROCKER #2 v l l l
——— = = =
K1CHXAAAAA a (NOT USED IN YELLOW WIRE
+ +— Y OUTPUT
DOWN OR LEFT YELLOW WIRE CONFIG.2OR 3)
GREEN WIRE J; J; l
Pg #1 A WHITE WIRE Z-AXIS SINGLE OUTPUT
P9-91122XW WHITE WIRE RED #2 WIRE | "
47005 YELLOW #2 WIRE
OUTPUT 1 | OUTPUT
=4700pF
P9 #2 A PINK WIRE BLACK #2 WIRE
P9-91122XW PINK WIRE GND (-)
L Z-AXIS DUAL OUTPUT
P9 #3 A GREEN WIRE RED #2 WIRE
P9-91122XW GREEN WIRE Vee (+)
- 47006 YELLOW #2 WIRE
OUTPUT 1 [+ OUTPUT 1
<4700pF
BLACK#2 WIRE . - 0
P #4 A BLUE WIRE
P9-91122XW BLUE WIRE
4700pF BLUE #2 WIRE
OUTPUT 2 |{> OUTPUT 2
4700pF
P9 #5 A VIOLET WIRE
Po-91122XW VIOLET WIRE
VIOLET WIRE
P #6 A YELLOW WIRE SW 5
P9-91122XW YELLOW WIRE | —— BLUE WIRE
SW 4
| —L GREEN WIRE
RANGE WIRE TC-51XN2 sw3
Po. g?f?zxw A ORANG — YELLOW WIRE
- ORANGE WIRE | A
SW2
| — ORANGE WIRE
1 e
PY #8 A BROWN WIRE — RED WIRE
P9-91122 XW BROWN WIRE
ORANGE #2 WIRE
o REDWIRE ) Vee (+)
BROWN #2 WIRE
hd ATOF Y WIRE GRS'S\,,T%%CH SENSOR OUTPUT (0)
HTWM #1 OUTPUT WHITE #2 WIRE
HTWM-1J12X22 GND (-)
HTWME-1A12X22
BLACKWIRE ()
o VIOLETWIRE
hd
HTWM #2 BLUEWIRE . ;rpyr
HTWM-1J12X22
HTWME-1A12X22
REEN WIRE
G GND (-)
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JOYSTICK WITH GRIP

HILG3-C

MEDIUM
JOYSTICK
WITH GRIP

OPTIONS

HALL EFFECT JOYSTICK WITH G3-C UNIVERSAL GRIP

HJLG3-C PART NUMBER CODE

HJLG3-C - X /X X|X )|(
[ I
Z-Axis/Grip Touch Gating Joystick Joystick Operate
Switch Qutput 1** Output 2*** Force
1. No Z-Axis with No 1. Gated Single Y-Axis; ~ AA. 25+/-2.0VDC@ NONE 2. Medium
Grip Touch Switch Return to Center BB. 25+/-20VDC@ 25+/-20VDC  3.High
2. Grip Touch Switch Only 2. Gated Dual Axis; CC. 25+/-20VDC@ 25-/+2.0VDC
(Active High)*® @ Return to Center DD. 25+/-15VDC3 NONE
3. Z-Axis (Single Output 3. Omni-directional;
with N((J Gri% Toucfl ) Center Detent Feel EE. 25+/-15VDC@ 25+/-1.5VDC
Switch 4. Omni-directional: FF. 25+/-15VDC@ 25-/+1.5VDC
4. Z-Axis (Dual Output) On-Axis and Off-Axis ~ GG 05-45VDC@  05-45VDC
with No Grip Touch Guided Feel HH. 1.0-40VDC@  1.0-40VDC
Switch 5 Gated Single Y-Axis; ~ JJ. CANbusJ1939@® NONE
5. Grip Touch Switch Only Center Detent Feel KK. CANopen® NONE
(Active Low)*@ @ 6, Friction—Single Axis  LL. CANbusJ1939  NONE
7. Friction Y-Axis; Return- w/ Deutsch
to-Center X-Axis Connector
8. Omni-directional; MM. CANopen NONE
Square Smooth Feel w/ Deutsch
Connector

9. Omni-directional;
Square On-Axis
Guided Feel

HJLG3-C PART NUMBER CODE CONTINUED
Cont. X X X X X

K1 Rocker #1 K1 Rocker #2 HTWM #1 HTWM #2 P9 Faceplate
Style - Black®  Style - Black® Roller - Black@ Roller - Black@ Button Color
1. None 1. None 1. None 1. None 1. Red
2. On-0Off 2. On-0Off 2.Returnto Center' 2.Returnto Center 2. Black
3. (On)-Off 3. (On)-Off 3. Orange
4, On-0ff-On 4, On-0ff-On 1= HTWM-1J12X22 4. Yellow
5. (On)-0ff-(On) 5. (On)-0ff-(On) 5. Green
6. Blue
1. Violet
8. Gray
9. White
N. None

HJLG3 GATING ICONS

3
OMNI-DIRECTIONAL
CENTER DETENT FEEL

4 5
OMNI-DIRECTIONAL ON-AXIS ~ GATED SINGLE Y-AXIS
AND OFF-AXIS GUIDED FEEL ~ CENTER DETENT FEEL

GATED SINGLE Y-AXIS
RETURN TO CENTER

GATED DUAL AXIS
RETURN TO CENTER

9
OMNI-DIRECTIONAL;
SQUARE ON-AXIS GUIDED FEEL

8
OMNI-DIRECTIONAL:

7
FRICTION Y-AXIS: SQUARE SMOOTH FEEL

6
FRICT\l(C,)}\\lx%NGLE RETURN TO CENTER X-AXIS

Specifications Subject To Change Without Notice

X X XX Continued
| | | Below
Trigger Grip Head Faceplate
in Handle Pushbutton
1. None 1. None CA
2. P9 - Black 2. Left (Black) CB
3.P9-Red 3. Left (Red) cC
4. Single 4. Right (Black) cD
5. Dual Momentary* 5. Right (Red) CG
6. Dual Maintained* 6. Left and Right cJ
7.2 P9s - Black (Black) CK
8.2 P9s - Red 7. Left and Right CL
9. HTWS - Black®  (Red) M
A.HPL CN
CP
ca

*Grip Touch Switch is not available with trigger option 5 or 6.

**Qutputs are from the center to the full travel position in each
direction. Options “AA”, “BB”, “CC”, “DD", “EE", “FF" provide
increased voltage in +x, +y; and decreasing voltage in -x, -y
direction from 1 output per axis.

Options “GG” and “HH" provide increasing voltages in all
directions (+x, +y, -X, -y) from 2 outputs per axis.

***(Options “BB"and “EE" provide redundant output 2 which
duplicates output 1. Options “CC"and “FF”provide redundant
output 2 which is inverse of output 1.

(D Warning On Personal Injury And Any Use As Safety
Related: Do not use these products as safety or emergency
stop devices or in any application where failure of the product
could result in personal injury. Failure to comply with these
instructions could result in death or serious injury. 0TTO
Engineering Inc. makes no warranty, representation, or
guarantee regarding the information contained herein or

the suitability of its products and services for any particular
purpose, nor does 0TTO Engineering Inc. assume any
liability whatsoever arising out of the application or use

of any product. The product sold hereunder by OTTO has
been subject to limited testing and should not be used in
conjunction with detection of the presence of an operator on
or with any equipment that is in any way safety related. 0TTO
does not accept any liability for incidental, consequential
damages, personal injury or loss of life for any claims against
the use of this product.

@ User Caution: To guarantee the intended operating
characteristics of the capacitive switches, the zone around
the switch must be free from materials which can affect
switch performance. Those materials include but are not
limited to water, cleaning solutions, and other conductive
materials. Failure to maintain this contaminant free zone may
result in unintended actuation of the capacitive switch.

@ 22 AWG Cable
@ 24 AWG Cable

® HTWS Trigger Switches: positive travel is to the right.
Contact factory for additional options.

® K1 Rocker Switches: on position or momentary position is
up or to the right and ( ) denotes momentary action. Contact
factory for rocker legends and additional color options.

@ HTWM Roller Switches: positive travel is up or to the right.
Contact factory for additional options.
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HILG3-CK

euyf JOYSTICK WITH GRIP OPTIONS

WITH GRIP

HALL EFFECT JOYSTICK WITH G3-CK UNIVERSAL GRIP

HJLG3-CK DRAWINGS swi
SW5
OPTIONAL
GRIP HEAD
P9 LOCATION
SW3
sw7
APPROXIMATE -
OPTIONAL TRIGGER SENSING AREA \
LOCATION FOR OPTIONAL :
GRIP TOUCH :
SWITCH ‘
GRP &
(9.44)
[239.9]
(3.0)
[76]
(5.00) |
— [127.0] —  —
)| [ D [ C
eI C——————— ) 252)
) [ J [ C_ [640]
P b (. 0 -
= — MOUNTING — — )
\T&) DU o @ PLANE @ r
Cac? 2.13 MAX. ©
! [54.10] 1
|
] |
2.49 MAX. 9.50
[63.2] ([241.)3] = 2-‘}23’\_"2/?* —=

Z-AXIS ROTATION
OPTIONAL

4 : z

4.20 MAX.
[106.7]

., 4.20 MAX.
-~ 1106.7]

ah

1]

RIB:
DESIGNATES

+Y

0
OO .j

APPROXIMATEJ
LABEL AREA

° '[2_1303] E& [26295901
HJLG3 SUGGESTED f
PANEL OPENING  csw) 3.000

[63.50] [76.20]

3.000
[76.20]

SUGGESTED PANEL OPENING
MAX. PANEL THICKNESS OF .250
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HILG3-CK

JOYSTICK WITH GRIP OPTIONS

HALL EFFECT JOYSTICK WITH G3-CK UNIVERSAL GRIP

HJLG3-CK OUTPUTS AND JOYSTICK SCHEMATICS

+Y +Y

CAN
Outputs

Analog
Outputs

il iife
—) f — )
MOERE 5 MoEE
Qe JOYSTICK -]
/ CABLE
- aF
e >
WIRES 1 DESIGNATES —
Y m
L
RIB i
DESIGNATES )HeamD) R
Y = M o \Ib

—
‘ OUTPUTS )
== AA-HH SHOWN MATES WITH @)
FACEPLATE DEUTSCH #DTM06-6S =z
8 BUTTONS SHOWN =
OUTPUTS JJ AND KK SHOWN OUTPUTS LL AND MM SHOWN 8
FUNCTION COLOR FUNCTION COLOR =
CAN HIGH YELLOW NONE PIN 1 w

+SUPPLY RED CAN HIGH PIN2

SUPPLY BLACK +SUPPLY PIN 3

CAN LOW GREEN SUPPLY PIN4

CAN LOW PIN 5

NONE PIN 6

........................................................................................................... rED e )

L+ BLACK (GND 1)

Y 6 RED) ¥ T1 T T 5—BLUE (X1 OUTPUT)
O BLACK (GND : - I_“J = *
N o = = + —O— YELLOW (Y1 OUTPUT)
G—BLUE (X OUTPUT) : " 1 1 :
T pan T = - =
1 1 : + & 00—4—4————O— VIOLET (Voo 2)
+ +—O— YELLOW (Y OUTPUT) N 00— O GREEN (GND2)
I 1 : + +—G—ORANGE (X2 OUTPUT)
i 1
........................................................... : + +—O—WHITE (Y2 OUTPUT)
JOYSTICK SCHEMATIC 5 I I

(AA AND DD OUTPUTS)

JOYSTICK SCHEMATIC
(BB, CC, EE, FF, GG, & HH OUTPUTS)
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HILG3-CK

sewi JOYSTICK WITH GRIP OPTIONS

HALL EFFECT JOYSTICK WITH G3-CK UNIVERSAL GRIP
HJLG3-CK KEYPAD CONFIGURATIONS AND SCHEMATICS

CENTER KEYPAD CONFIGURATIONS

LLLLLLLL

_______

-T;HAM.-
1 1
' '
SCHEMATICS L fRwet
' '
s
-T;HAM.-
R
' '
vl '
8, LIGHTED [ s A1
' '
e N s
sws N
WN ————e
sw7
R LR
RAY ——=
swe
R
JEE— -— HHW\
sws
R
sSw4
R
—_— — %
sw3
R
W ———— — B2
sw2 ¢
R
ORANGE ————=  o—— N
swi FRHW
R
_ — R
+HHW\
___________________
WHI

________________________

CENTER KEYPAD SCHEMATIC
WITH OPTIONAL LED
CIRCUIT SHOWN

CCCCCCCCCC

_______

"iHl\MF
COM 2
LACK/WHI N
SW 10 KM
R —
wi —_— —
swe Fn
K —_— -
sws "iHl\MF
OWN/WH —_— D —
sw7
RA —_— -—9
SWé
R — KW
PURPLE/WHITE ——————e ~—
SW5
R
/Wi —_— D ——— MW
COM 1
R
sSwa
R —
i —_— -—s -;HIW\.-
sw3
R —
W/WI —_— D — S
sw2
R —
ORANGEMHITE ————  o—rA N '
Z-AXIS SINGLE OUTPUT Z-AXIS DUAL OUTPUT sw1 : W :
WHITE ————  o—r R
RED #2 WIRE RED #2 WIRE ok !
. 9% YELLOW #2 WIRE ) L e veLLow 2 wiRe o 2
ouTPUT 1 [B ouTPUT OUTPUT 1 [B> OUTPUT 1 '
\ﬂ_‘ IA700;1F \ﬂ—‘ IMDUVF LED - : LIGHT BLUE/BLACK
BLACK #2 WIRE
1 BLACK #2 WIRE o\ 1 ] oD () M
LLLLLLLLLLLLLLLLLLLLL
|
_____________________________
o0
GRIP TOUCH SWITCH OUTPUT 2 % o BLUE#2WIRE 5 rpyt 2 SIDE KEYPAD SCHEMATIC
Lo WITH OPTIONAL LED
ORANGE WIRE 1 CIRCUIT SHOWN
—————————— Vcc (+)
BROWN WIRE
SENSOR ~ [—— IR GuTRUT (0)
WHITE WIRE
" 6o ()
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HILG3-CK

JOYSTICK WITH GRIP OPTIONS OvSTICK

WITH GRIP

HALL EFFECT JOYSTICK WITH G3-CK UNIVERSAL GRIP

HJLG3-CK TRIGGER OPTIONS

1 2,3 ;D 4
—
TRIGGER P9 A RED #1 WIRE TRIGGER SINGLE A RED #1 WIRE
P9-31122XW P9-911222
RED #1 WIRE RED #1 WIRE
7,8

O

ENEOEEY

= RED #1 WIRE Ve (+

; ) *)
: : RED #1 WIRE =
g : P YELLOW #1 WIRE (o) o
: . I L

: HTWS TRIGGER

: TRIGGER PO UPPER A RED#WIRE | \irws-1a12x22 — T | =3 BLACKHIWIRE 5 ()

| . YELLOW#WRE | L
: - RED #1 WIRE T
B BLACK #1 WIRE
COMMON

DUAL TRIGGER MAINTAINED o

E

' L : TRIGGER P9 LOWER N YELLOW #1 WIRE A
: . P9-31122XW
: ‘ RED #1WIRE T
. . YELLOW #1 WIRE >
102586 =
. YELLOW #1 WIRE —
: DOWN =
BLACK# WIRE m
M
A
RED #1WIRE | —
T YELLOW#IWIRE 0o o) >
J =
X
BLACK #1 WIRE O
GND () —
wn
! I
1 12,3 16,7
P9 GRIP HEAD LEFT A GRAYWRE
P9-31122XW
P9 GRIP HEAD LEFT A GRAYWRE
Po-31122XwW P9 GRIP HEAD RIGHT A TANWIRE GRAY WIRE
P9-31122XW I
GRAY WIRE
TAN WIRE
P9 GRIP HEAD RIGHT A TANWRE
P9-31122XW
| : | TAN WIRE
i ! i
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HILG3-CK

MEDIUM
JOYSTICK
WITH GRIP

JOYSTICK WITH GRIP OPTIONS

HALL EFFECT JOYSTICK WITH G3-CK UNIVERSAL GRIP

HJLG3-CK PART NUMBER CODE

HJLG3-CK - X X X|X )|( X| X Continued Below
I 1
Z-Axis/Grip Touch Gating Joystick Joystick Operate  Trigger Grip Head
Switch* Output 1*** Output 2**** Force in Handle* Pushbutton®
1. No Z-Axis with 1. Gated Single Y-Axis; AA. 25+/-20VDC®  NONE 2.Medium 1. None 1. None
No Grip Touch Switch Return to Center BB. 25+/-20VDC@ 25+-20VDC  3.High 2.P9- Black 2. Left (Black)
2. Grip Touch Switch Only 2. Gated Dual Axis; CC. 25+/-20VDC@  25-/+20VDC 3.P9- Red 3. Left (Red)
(Active High* © @ Return to Center DD. 25+-15VDC®  NONE 4. Single 4.Right (Black)
3 ﬁ'AX'S. (Single Output) with 3. Omni-directional; EE. 254-15VDC@  25+-15VDC 5. Dual Momentary 5. Right (Red)
0 Grip Touch Switch Center Detent Feel o )
4. 2-Axis (Dual Output) 4. Omni-directional; FF. 254/-15VDC@® 25-/+15VDC 6. Dual Maintained 6. Left and Right
K ¢ ) - . _ _ B (Black)
with No Grip Touch Switch On-Axis and Off-Axis GG. 05-45VDC@  05-45VDC 1.2P3s - Black )
5. Grip Touch Switch Only Guided Feel HH. 1.0-40VDC@  1.0-40VDC 8.2 P9s - Red 1 Lgftdand Right
(Active Low** @D @ 5. Gated Single Y-Axis;  JJ. CANbusJ1939@ NONE 9.HTWS - Black®  (Red)
Center Detent Feel KK. CANopen® NONE A HPL
6. Friction — Single Axis LL. CANbus J1939 NONE
7. Friction Y-Axis; Return- w/ Deutsch
to-Center X-Axis Connector
8. Omni-directional; MM. CANopen NONE
Square Smooth Feel w/ Deutsch
9, Omni-directional; Connector
Square On-Axis
Guided Feel
HJLG3-CK PART NUMBER CODE CONTINUED HJLG3 GATING ICONS
Cont. X )|( )|(
Faceplate Keypad Side Keypad Back
Configuration Configuration Lighting ®
4.4 Buttons 1. None N. None ; ) 5 . s
6.6 Buttons L Left Hand L Lighted Faceplate Keypad ~ %mitocatn  séfmrocare CONTERDETENTFREL  ANDOPAXISGUBEDTEE, GO oty
8.8 Buttons R. Right Hand & Side Keypad
F. Lighted Faceplate
Keypad Only

S. Lighted Side Keypad Only

9
OMNI-DIRECTIONAL;

8
OMNI-DIRECTIONAL: :
SQUARE ON-AXIS GUIDED FEEL

6 7
FRICTION SINGLE NI ANER SQUARE SMOOTH FEEL

XIS RETURN TO CENTER X-AXIS

*Wires from Z-Axis, Trigger, Head Position and Grip Touch Switch will be bundled in a shrink tube.
**Grip Touch Switch is not available with trigger option 5 or 6.

***Qutputs are from the center to the full travel position in each direction. Options “AA”, “BB", “CC", “DD", “EE", “FF" provide increased voltage in +x, +y; and decreasing
voltage in -, -y direction from 1 output per axis.
Options “GG" and “HH" provide increasing voltages in all directions (+x, +y, -X, -y) from 2 outputs per axis.

****Options “BB"and “EE” provide redundant output 2 which duplicates output 1. Options “CC"and “FF”provide redundant output 2 which is inverse of output 1.

(D Warning On Personal Injury And Any Use As Safety Related: Do not use these products as safety or emergency stop devices or in any application where failure of

the product could result in personal injury. Failure to comply with these instructions could result in death or serious injury. 0TTO Engineering Inc. makes no warranty,
representation, or guarantee regarding the information contained herein or the suitability of its products and services for any particular purpose, nor does 0TTO Engineering
Inc. assume any liability whatsoever arising out of the application or use of any product. The product sold hereunder by OTTO has been subject to limited testing and should
not be used in conjunction with detection of the presence of an operator on or with any equipment that is in any way safety related. 0TTO does not accept any liability for
incidental, consequential damages, personal injury or loss of life for any claims against the use of this product.

@ User Caution: To guarantee the intended operating characteristics of the capacitive switches, the zone around the switch must be free from materials which can affect
switch performance. Those materials include but are not limited to water, cleaning solutions, and other conductive materials. Failure to maintain this contaminant free zone
may result in unintended actuation of the capacitive switch.

(22 AWG Cable

@ 24 AWG Cable

® HTWS Trigger Switches: positive travel is to the right. Contact factory for additional options.
® White LED's
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HILG3-D

JOYSTICK WITH GRIP OPTIONS

HALL EFFECT JOYSTICK WITH G3-D CONTROL GRIP

HJLG3-D DRAWINGS

OPTIONAL
OPERATOR
PRESENCE
LEVER (6.42)
[163.1]
(5.00)
[127.0]
i (2.46)
[62.6]
~ 1 T
_.MOUNTING _ — ! )
PLANE li T é
|
2.13 MAX. [}
[54.10] !
2.49 MAX. —e==t=— (9.50) ﬂJ
[63.2] [241.3] l<— 2.49 MAX. —=

[63.2]

<— 4.20 MAX. —=

[106.7]
JE
>
—
—
m
L
4.20 MAX m
1 . . A
M [106.7] Q
(@)
©)
/] <
RIB i —
DESIGNATES ) o)
+Y ! O
o o
APPROXIMATE 2
LABEL AREA
©.210 2.500 R.200
5.33] § [63.50] [5.08]
) b1
HJLG3 SUGGESTED q h
PANELOPENING | e
[63.50] [76.20]
N J
—p— D
3.000
[76.20]
SUGGESTED PANEL OPENING
MAX. PANEL THICKNESS OF .250
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HILG3-D

euyf JOYSTICK WITH GRIP OPTIONS

WITH GRIP

HALL EFFECT JOYSTICK WITH G3-D CONTROL GRIP

HJLG3-D OUTPUTS AND JOYSTICK SCHEMATICS

CAN
Outputs

Analog

il
) f
] _ MOUNTING [ - ) MOUNTING
PLANE @ £ PLANE
JOYSTICK ©
[ CABLE
)
(12.0)
GRI 1305]
WIRES

. RIB:

. DESIGNATES

. +Y

MATES WITH
DEUTSCH #DTM06-6S
OUTPUTS JJ AND KK SHOWN OUTPUTS LL AND MM SHOWN
FUNCTION COLOR FUNCTION COLOR
CAN HIGH YELLOW NONE PIN1
+SUPPLY RED CAN HIGH PIN 2
-SUPPLY BLACK +SUPPLY PIN 3
CAN LOW GREEN -SUPPLY PIN4
CAN LOW PIN5
NONE PIN6
& g—m———(O—RED (Ve 1)
H BLACK (GND 1)
sv : T ? 5 BLUE (X1 OUTPUT
Y &g RED (Vco) 11 ¢ )

i

T
-
I

D— BLACK (GND) [ - = :
: s = + 41— YELLOW (¥1 OUTPUT)
BLUE (X OUTPUT) 1T E ;Tg L L :
s L : i + - Q0—4—g—————0O— VIOLET (Vec 2)
+ + +—O— YELLOW (Y OUTPUT) - L00y———O—creen (ND2)
I ;[ 1 : L' (G ORANGE (X2 OUTPUT)
1
RPN + + — WHITE (Y2 OUTPUT)
JOYSTICK SCHEMATIC L L
(AA AND DD OUTPUTS) PP
JOYSTICK SCHEMATIC

(BB, CC, EE, FF, GG, & HH OUTPUTS)
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HILG3-D

MEDIUM
JOYSTICK
WITH GRIP

JOYSTICK WITH GRIP OPTIONS

HALL EFFECT JOYSTICK WITH G3-D CONTROL GRIP

HJLG3-D FACEPLATE OPTIONS

ROCKER AND OPERATOR PRESENCE

ROCKER:- ROCKER
SWITCH #1 ; ; SWITCH #2

OPERATOR:-
PRESENCE
SWITCH #3

RED —O—4 4O RED

OPERATOR PRESENCE SWITCH #3
P9-A11222W

ROCKER

ROCKER: ROCKER
SWITCH #1 é ; SWITCH #2

ROCKER

SWITCH #1 SWITCH #2 ﬂ_L_% SWITCH #1 SWITCH #2
P9-A11222W P9-A11222W YELLOW YELLOW P9-A11222W P9-A11222W
RED —O—4A 4O RED
BLACK BLUE WHITE BLACK BLUE WHITE

OPERATOR PRESENCE SWITCH #3
P9-A13222W

ONE PUSHBUTTON

PUSHBUTTON
% SWITCH #4

=t
—

i SWITCH #3
i m
i L
i M

i

i m
i @
BLACK —O0—4& A O—BLACK BLACK —O—4& Ao BLACK RED —O—4& 4o RED =
PUSHBUTTON SWITCH #4 PUSHBUTTON SWITCH #4 OPERATOR PRESENCE SWITCH #3 A
PO-A11222W PO-A11222W P9-A11222W O
ORrR ORrR oRrR —
(0p]

WHITE %}—LO* WHITE

BLACK —O—4& Ao BLACK

PUSHBUTTON SWITCH #4
P9-A13222W

ONE PUSHBUTTON AND OPERATOR PRESENCE

PUSHBUTTON:
SWITCH #4 %

WHITE —O—L—% WHITE

BLACK —O—4& 4O BLACK

PUSHBUTTON SWITCH #4
P9-A13222W

OPERATOR:-
PRESENCE

YELLOW %—L—Of YELLOW

RED —O—4A Ao ReD

OPERATOR PRESENCE SWITCH #3
P9-A13222W

NO PUSHBUTTON AND OPERATOR PRESENCE

RED —O—4 Ao ReD

OPERATOR PRESENCE SWITCH #3
P9-A11222W

OPERATOR-
PRESENCE
SWITCH #3

OR

RED —O—4A Ao ReD

OPERATOR PRESENCE SWITCH #3
P9-A13222W

Specifications Subject To Change Without Notice

YELLOW H}—L—w YELLOW

BLANK
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HILG3-D

euyf JOYSTICK WITH GRIP OPTIONS

WITH GRIP

HALL EFFECT JOYSTICK WITH G3-D CONTROL GRIP

HJLG3-D PART NUMBER CODE

HJLG3-D - X X|X )|( X|X )|(
I 1
Gating Joystick Joystick Operate  Faceplate 0P &PB
Output 1* Output 2** Force Options Configuration

1. Gated Single Y-Axis; ~ AA. 25+/-2.0VDCD  NONE 1. Low 11. Rocker (On)-0ff-(On) and 1. None®

Return to Center BB. 25+-20VDC@ 254-20VDC 2 Medium Operator Presence 2. Normally Open (NO)
2. Gated Dual Axis; CC. 25+/-20VDC@ 25-/+20VDC  3.High 22, Rocker (On)-Off-(On)and 3,2 Circuit (NO/NC)@®

Return to Center DD. 25+-15vDCD  NONE No Operator Presence 4.2 Circuit (NO/NC)®
3. Omni-directional; EE. 254-15VDC@  254/-15VDC 33. One Pushbutton and

Center Detent Feel
4. Omni-directional FF. 25+/-15VDC@  25-/+15VDC

On-Axis and Ofi-Axis  GG. 05-45VDC@  0.5-45VDC

Operator Presence )
@ Can only be used with
44. One Pushbutton and configurations 22 and 66.

No Operator Presence

Guided Feel HH. 1.0-40VDC®@ 1.0-4.0vDC 55. No Pushbutton, No Rocker @ E%:élélg:)sﬂ (505;.1erator
5. Gated Single Y-Axis;  JJ. CANbus J1939 @  NONE and Operator Presence ®F ) '33'
Center Detent Feel KK. CANopen @ NONE 66. No Pushbutton, No Rocker or option 33.
6. Friction - Single Axis ~ LL. CANbusJ1939 ~ NONE and No Operator Presence
7. Friction Y-Axis; Return- w/ Deutsch
to-Center X-Axis Connector
8. Omni-directional; MM. CANopen NONE
Square Smooth Feel w/ Deutsch
9, Omni-directional; Connector
Square On-Axis
Guided Feel

*Qutputs are from the center to the full travel position in each direction. Options “AA”, “BB”, “CC”, “DD", “EE", “FF" provide
increased voltage in +x, +y; and decreasing voltage in -x, -y direction from 1 output per axis. DD
Options “GG" and “HH" provide increasing voltages in all directions (+x, +y, -X, -y) from 2 outputs per axis.

**QOptions “BB"and “EE” provide redundant output 2 which duplicates output 1.
Options “CC"and “FF"provide redundant output 2 which is inverse of output 1.

@ 22 AWG Cable
@ 24 AWG Cable

HJLG3 GATING ICONS

1 2 3 4 5
GATED SINGLE Y-AXIS GATED DUAL AXIS OMNI-DIRECTIONAL OMNI-DIRECTIONAL ON-AXIS  GATED SINGLE Y-AXIS
RETURN TO CENTER RETURN TO CENTER CENTER DETENT FEEL AND OFF-AXIS GUIDED FEEL  CENTER DETENT FEEL

0
o

8 9
6 N OMNI-DIRECTIONAL: OMNI-DIRECTIONAL;
FRICTION Y-AXIS; : " ]
FRICTION SNGLE RETURN TO CENTER X-AXIS SQUARE SMOOTH FEEL SQUARE ON-AXIS GUIDED FEEL
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HILG3-M

JOYSTICK WITH GRIP OPTIONS

HALL EFFECT JOYSTICK WITH G3-M CONTROL GRIP

HJLG3-M DRAWINGS

OPTIONAL TRIGGER 86)
LOCATION [218] o GRP
(5.00)
[127.0]
\
I
v ) S
[ C )
—
T Y 1
) £

MOUNTING
PLANE

a
9

i == % ey T
2.49 MAX Ae (9.5) J |

163.2] [241] l<— 249 MAX. —=
163.2]

)
Y

IO
—
—

- +X

[T 4.20 MAX
[106.7]

JE
>
=
—
m
-
a0
m
@
—
(B
©)
zZ
=
el
©)
=
wn

RIB DESIGNATES
+Y

7
APPROXIMATE—/
LABEL AREA

@.210 ~——m>2.500 R.200
[5.33] § [63.50] [5.08]

HJLG3-M SUGGESTED (2500 5,000
PANEL OPENING [63.50] [76.20]

SUGGESTED PANEL OPENING
MAX. PANEL THICKNESS OF .250

3.000
[76.20]
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HILG3-M

euyf JOYSTICK WITH GRIP OPTIONS

WITH GRIP

HALL EFFECT JOYSTICK WITH G3-M CONTROL GRIP

HJLG3-M OUTPUTS AND JOYSTICK SCHEMATICS

1K(¢
i ] MOUNTING |

™) MOUNTING |

Lﬁ] PLANE PLANE
JOYSTICK
fCABLE : |
| | :
©.50 )
[241.3]
GRIP WIRES:
DESIGNATES
O
O- UL, e
e L.J OUTPUTS #DTMO06-6S
AA-HH SHOWN :
O :
— FACEPLATE CP SHOWN : OUTPUTS JJ AND KK SHOWN OUTPUTS LL AND MM SHOWN
: FUNCTION COLOR FUNCTION COLOR
CABLE & WIRES : CAN HIGH YELLOW NONE PIN 1
NOT SHOWN TO : +SUPPLY RED CAN HIGH PIN 2
: -SUPPLY BLACK +SUPPLY PIN 3
SCALE FOR CLARITY : CAN LOW GREEN SUPPLY PIN 4
: CAN LOW PIN 5
NONE PIN 6
ey 5 RED(Vao1)
: HBLACK (GND 1)
o - RED (Ve T T 1% T BLUE (X1 OUTPUT)
0 ) = =
= P~ BLACK (GND) i”t :J— + +—O— YELLOW (Y1 OUTPUT)
O—BLUE = I I
+ + (X OUTPUT) il = - S
l l : + - 00—4—9————OQ— VIOLET (Vcc 2)
+ +—O— YELLOW (Y OUTPUT) £O0———0—GREEN (GND2)
I l + +—O— ORANGE (X2 OUTPUT)
: 1 NI
PPN + +——O— WHITE (Y2 OUTPUT)
JOYSTICK SCHEMATIC 1 1
(AA AND DD OUTPUTS)
JOYSTICK SCHEMATIC

(BB, CC, EE, FF, GG, & HH OUTPUTS)
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HILG3-M

JOYSTICK WITH GRIP OPTIONS

HALL EFFECT JOYSTICK WITH G3-M CONTROL GRIP

HJLG3-M FACEPLATES

STOY¥LINOD 153443 T1vH
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HILG3-M

s JOYSTICK WITH GRIP OPTIONS

HALL EFFECT JOYSTICK WITH G3-M CONTROL GRIP

HJLG3-M TRIGGER CONFIGURATIONS

) et §
No Trigger With Trigger
j-[ REDWIRE |/ sy
HTWM YELLOW WIRE
HTWM-1A12X22 T ouTeuT
I BLACKWIRE o1y
= RED WIRE Vee (+)
t T YELLOW WIRE
HTWS #1 X QUTPUT (0)
HTWS-1A12X22 F — T | = BUACKWRE (0
t = VIOLET WIRE Ve (+)
HTWS #2 L GREEN WIRE OUTPUT (0)
HTWS-1A12X22 E — T | o BLUEWRE 00
ﬁ 4 4 RED WIRE Vee (+)
T T BLACK WIRE GND (-
e O
Bt
= T = BLUE WIRE
HTLT4 L X I X ouTPuT
HTLT4-212111AAX2 T i T
t + -+ YELLOW WIRE Y OUTPUT
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HILG3-M

MEDIUM

JOYSTICK WITH GRIP OPTIONS &%

RIP

CK

HALL EFFECT JOYSTICK WITH G3-M CONTROL GRIP

P9 #1
P9-911112X

P9 #2
P9-911112X

P9 #3
P9-911112X

P9 #4
P9-911112X

TRIGGER

HJLG3-M SCHEMATICS

A WHITE WIRE

WHITE WIRE

A PINK WIRE

PINK WIRE

A GREEN WIRE

GREEN WIRE

A BLUE WIRE

BLUE WIRE

A ORANGE WIRE

ORANGE WIRE

Specifications Subject To Change Without Notice

K1S ROCKER
ON-OFF

K1S ROCKER
(ON)-OFF

K1S ROCKER
ON-OFF-ON

K1S ROCKER
(ON)-OFF-(ON)

K18 ROCKER
ON-ON-ON

O——CO RED (A)

BLACK
(POLE 1)

v—o RED (A)
BLACK
(POLE 1) - O

O—O RED (A)
BLACK O——O———
(POLE 1)
O—O BLUE(C)
v OreD ()
BLACK O——0O——
POLE 1
( ) A—O BLUE (C)

O—O/O—O RED (A)
BLACK O—-CO PURPLE (B)

(POLE 1)
O——CO BLUE (C)

www.otto-controls.com
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HILG3-M

MEDIUM
JOYSTICK

WITH GRIP

JOYSTICK WITH GRIP OPTIONS

HALL EFFECT JOYSTICK WITH G3-M CONTROL GRIP

HJLG3-M PART NUMBER CODE

HJLG3-M - X XX X XX X X Continued Below
. ' . | | | |
Gating Options Joystick Joystick Operate Faceplate Trigger K1S Rocker
Output 1* Output 2** Force Style - Black***

1. Gated Single Y-Axis; AA. 25+/-20VDC@® NONE 2. Medium Al G 1. None 1. None
Return to Center BB. 25+/-20VDC® 2.5+/-2.0VDC 3. High B1 G2 2.YES 2. On-0ff

2. Gated Dual Axis; CC. 25+/-20VDC@ 25-/+20VDC B2 G3 3.(0n)-0ff
Return to Center DD. 25+/-15VDC@® NONE ¢ G 4, 0n-0ff-0n

3 génn%fgiféftnfée | EE. 25+/-15VDC® 25+/-15VDC 2 H 5. (On)-0ff-(On)

4, Omni-directional; FF. 25+-15VDC® 25-/+15VDC €3 H2 6. 0n-0n-On
On-Axis and Off-Axis GG. 05-45VDC® 05-45VDC 4 N 7.(0n)-0n-(0n)
Guided Feel HH. 1.0-40VDC® 1.0-40VDC D1 J2

5. Gated Single Y-Axis; JJ. CANbus J1939® NONE E1 J3 Note: () Denotes
Center Detent Feel KK. CANopen ® NONE E2 U Momentary Action

6. Friction — Single Y-Axis LL. CANbusJ1939 NONE K

7. Friction Y-Axis; Return-to- w/ Deutsch R K
Center X-Axis Connector 1

8. Omni-directional; MM. CANopen NONE
Square Smooth Feel w/ Deutsch

Connector

9. Omni-directional;
Square On-Axis
Guided Feel

HJLG3-M PART NUMBER CODE CONTINUED HJLG3-M GATING ICONS

Cont. X )|( )|( )|(
P9# P9 #2 P9#3 P9#4
Button Color Button Color Button Color Button Color
1. Red 1.Red 1.Red 1.Red
2. Black 2. Black 2. Black 2. Black
3. Orange 3. Orange 3.Orange 3.Orange ; ) R
4. Yellow 4. Yellow 4. Yellow 4. Yellow HETURN TO GENTER, RETURN 7O CENTER CONTER DETENT FeEL
5. Green 5. Green 5. Green 5. Green
6. Blue 6. Blue 6. Blue 6. Blue
1. Violet 1.Violet 1.Violet 1.Violet
8.Gray 8. Gray 8. Gray 8. Gray
9. White 9. White 9. White 9. White
N. None N. None N. None N. None

5
GATED SINGLE Y-AXIS
CENTER DETENT FEEL

4
OMNI-DIRECTIONAL ON-AXIS

6
FRICTION SINGLE
AND OFF-AXIS GUIDED FEEL Y-AXIS

*Outputs are from the center to the full travel position in each direction. Options

AA”,“BB", “CC", “DD", “EE", “FF" provide increased voltage in +x, s and
decreasmg voltage in -x, ydlrectlon from 1 output per axis. Options “GG” and
“HH" provide increasing voltages in all directions (+x, +y, -x, -y) from 2 outputs
per axis.

**Qptions “BB”and “EE” provide redundant output 2 which duplicates output 1.
Options “CC”and “FF”provide redundant output 2 which is inverse of output 1.

*** K1S Rocker Switches: on position or momentary position is up or to the
right and ( ) denotes momentary action. Contact factory for rocker legends and
additional color options.

@ 22 AWG Cable
@ 24 AWG Cable

9
OMNI-DIRECTIONAL;
SQUARE ON-AXIS GUIDED FEEL

8
OMNI-DIRECTIONAL:

7
PNEHPANEaA SQUARE SMOOTH FEEL

RETURN TO CENTER X-AXIS
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MEDIUM HALL EFFECT JOYSTICK

JHM

MEDIUM
JOYSTICK

UP TO 10 MILLION OPERATIONAL CYCLES IN ALL DIRECTIONS

Handle Style 32 with
2 Pushbuttons

Handle Style 61
with Rocker and
5 Switches

The JHM series Medium Hall Effect Joystick is a bottom mount
full function operator control that will fit in an armrest, on a
panel, or any other location where a shallow behind panel depth
joystick is needed. It utilizes Hall effect technology for long
life and reliability. Electronics are sealed up to IP68S with an
operational life of ten million cycles in all directions.

The standard JHM offers 19 handle styles, 18 output
configuration choices and 9 gating options.

Output optionsinclude CANopen, J1939, PWM, USB, analog and
digital control outputs, and redundant sensors. The JHM offers
a variety of switches and handle styles such as a ball handle,
a lockout handle, a G3-D grip and handles with pushbuttons,
rockers and 5-button keypads.

Gating options include single axis, dual axis, friction y-axis, and
various omnidirectional selections that include omnidirectional
round smooth feel, omnidirectional on-axis and off-axis guided
feel and omnidirectional square on-axis guided feel.

Features:
¢ Designed for armrest & panel mounting
e Shorter behind panel depth, bottom mount
¢ (Contactless analog output Hall effect technology
¢ Electronics sealed up to IP68S
e Up to 10 million operational cycles in all directions
¢ Available with a variety of grip & switch options
¢ Redundant sensors available
¢ Various output configurations
- CANopen
-J1939
-USsB
-PWM
- Serial
- Analog
e Variety of gating options
® RoHS compliant

Specifications Subject To Change Without Notice

Standard Characteristics/Ratings:

Sensor Type: Hall effect analog, factory programmed with temperature com-
pensation, ground and supply line break detection, and over
voltage and reverse voltage protection options.

Design: Contactless sensing using dual bar permanent magnet

ELECTRICAL RATINGS: Joystick Rated at 5V @ 20°C, Load = 1ma (4.7kQ)

Electrical Units Min Typ Max

Supply Voltage, Vce VDC 45 5.0 5.5

Output Voltage Tolerance at Center 5V Vce -0.25 N/A +0.25

AA, BB, CC, DD, EE, FF, GG & HH

Output Voltage Tolerance at Center 5V Vce -0.15 N/A +0.15

AT, BT, CT, DT, ET & FT

Output Voltage Tolerance Full Travel 5V Vce -0.25 N/A +0.25

Supply Current Per Sensor mA N/A N/A 10.00

Output Source Current Limit mA -1.00 N/A 1.00

ELECTRICAL RATINGS: U2 Rated at Vcc =5V @ 25°C, Load = 1ma (4.7kQ)

Electrical Units Min Typ Max

Supply Voltage, Vce VDC 45 5.0 55

Output Voltage +, - 0° Deflection 5V Vce 2.25 2.50 2.75

Output at Full Travel Direction -Z 5V Vce 0.45 0.50 0.75

Output at Full Travel Direction +Z 5V Vce 4.25 450 455

Supply Current B-0, Vcc=5V, 10=0 mA N/A N/A 10.00

ELECTRICAL RATINGS: P9 Switches Rated at 10mA Resistive Load at 5VDC

Electrical Life: 1,000,000 cycles

MECHANICAL (JOYSTICK):

Mechanical Life: 5 Million Cycles, High Force
10 Million Cycles, Low Force
2.5 Million Cycles, Outputs JJ, KK, MM, Rear Mount
250,000 Cycles, Friction Held, High Force
Boot Life up to 1 Million Cycles

Mechanical (Operating Force w/Boot)  Units Min Typ Max
Travel Angle Degrees 18° 20° 22°
High Force @ 2" GRP (Return to Center) Lbs. 05 1.25 20
Low Force @ 2" GRP (Return to Center) Lbs. 0.5 1.0 15
High Force @ 3" GRP (Returnto Center)  Lbs. 0.5 1.0 15
Low Force @ 3" GRP (Return to Center) Lbs. 04 0.7 1.0
High Force @ 4" GRP (Return to Center) Lbs. 12 25 38
Handle Styles 51, 52, 53

Low Force @ 4" GRP (Return to Center) Lbs. 04 0.8 1.2
Handle Styles 51, 52, 53

High Force (w/Boot) Y Direction Lbs. 15 45 15
@ 2" GRP (Friction)

High Force (w/Boot) Friction Lbs. 1.0 35 6.0
@3" GRP, Y Direction

High Force (w/Boot) Friction Lbs. 0.8 24 40
@ 4” GRP (Handle Styles 51, 52, 53),

Y Direction

MECHANICAL (U2 SWITCH): 2,500,000 Cycle Mechanical Life

Mechanical Units Min Typ Max
Operating Force 0z. 35 6.5 9.5
MECHANICAL (P9 SWITCH): 1,250,000 Cycle Mechanical Life

Mechanical Units Min Typ Max
Operating Force 0z. 8 12 16
MECHANICAL (KEYPAD PUSHBUTTONS): 3,000,000 Cycle Mechanical Life
Mechanical Units Min Typ Max
Operating Force 0Oz. 2 8 10
ENVIRONMENTAL

Operating Temperature °C -40 20 85
(except below)

Operating Temperature °C -25 20 70
(Handles 61, 62)

Storage Temperature (Handles 61,62) °C -40 20 85
Electronics I1P68S

(Handles 11, 12, 21, 35, 41, 53, 71, 72)

Seal Handle styles 34 and 35 panel sealed to IP68S

RFI/EMI Withstand per SAE J1113
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JHM

MEDIUM
JOYSTICK

MEDIUM HALL EFFECT JOYSTICK

HALL EFFECT TECHNOLOGY JOYSTICK

JHM PART NUMBER CODE

JHM - XX X X XX
Handle Style* Gating Force Output 1*/ }tput 2 Termination***
11. No Handle @ 1. Gated; Single axis — 1.Llow@®  AA.25+-20VDC  NONE 1. Wire Leads 24 AWG SAE
12. Standard - Blank @ Return to Center BB.25+/-20VDC  25+/-2.0VDC AS22759 @
21. With Hall effect Rocker 2. Gated; Dual axis - €C.25+/-20VDC  25-/+2.0VDC 2.Cable, 22AWG (19/34),
31. With Pushbutton-Top Handle, Half Boot Return to Center DD.254/-15VDC  NONE EZE(ZE'V“fetha"e Outer
32. With 2 Pushbuttons - Handle 3 g?u"n'ad'sﬁfgt’}’]“;';el EE254/-15VDC  25+-18VDC g \easoun oo
33. With 3 Pushbuttons 4, Omni-directional FF. 2.5 +/- 1.5VDC 25-/+15VDC USB Mini B
34, With Pushbutton - Top Handle, Full Boot @ On-Axis and Off-Axis GG.0.5-4.5VDC 0.5-45VDC
35. No Pushbutton - Top Handle, Full Boot D@ Guided Feel HH. 1.0 - 40VDC 1.0-4.0VDC
41. Lockout ©® 5. Omni-directional; AT.25+/-20VDC  NONE
51. G3-D, Rocker and Operator Presence @ Round On-Axis Guided BT.25+-20VDC  25+/-2.0VDC
52. G3-D, Rocker @ Feel CT.254/-20VDC  25-/+20VDC
§3. 63-D, Blank D@ 6. Friction - Single axis D@ DT.25+-15VDC  NONE
54. G3-D, Operator Presence 7. Egﬁi'::)g{ ;()i(lss;(DR%lm to ET.25+/-1.5VDC 25+/-15VDC
61.5-Button Keypad & Hall Rocker Right @® 8. Omni-directional- FT.25+-15VDC  25-/+15VDC
62. 5-Button Keypad & Hall Rocker Left @® ' Square Smooth Feel JJ.CANbus J1939  NONE®
63. 7-Button Keypad & Hall Rocker Right ® 9. Omni-directional; KK. CANopen NONE®
64. 7-Button Keypad & Hall Rocker Left ® Square On-axis Guided LL. PWM NONE
Feel MM. USB NONE®

71. Ball Handle, Large, Thermoset @
72. Ball Handle, Small, Rubber ©

* Wire loop not in handle style 11, 12, 35, 41, 53 and 71.

**Qutputs are from the center to the full travel position in each direction. Options “AA”, “BB”, “CC”, “DD", “EE", “FF", “AT", “BT", “CT", “DT", “ET" and “FT” provide increased
voltage in +x, +y; and decreasing voltage in -x, -y for output 1. Options “GG" and “HH" provide increasing voltages in all directions (+x, +y, -x, -y) for output 1 and output 2.

Options “BB”, “EE”, “BT", “ET" provide redundant output 2 which duplicates output 1.

Options “CC”, “FF”, “CT", “FT" provide redundant output 2 which is inverse of output 1.

Options “AT”, “BT", “CT”, “DT", “ET" and “FT" are identical to options “AA”, “BB”, “CC", “DD", “EE", and “FF" respectively except with a tighter center tolerance.
***Qutputs “AA” through “FT” and “LL" utilize termination 1, outputs “JJ” and “KK" utilize termination 2, and output “MM" utilizes termination 3.

@ Friction hold only available with handle styles 11, 12, 35, 41,53, 71 and 72.

@ Watertight panel seal applies to handle style 34 and 35.

® Handle styles 61, 62 have the following wires for the 5-button switch array: 26 AWG, MIL-W-22759/33.
Handle styles 52, 53 have the following wires for the handle wires: 22 AWG, UL1569.

@ Low force not available with gating options 6 and 7.
® Outputs “JJ”, “KK” and “MM" not available with handle styles 61, 62, 63 and 64.
® Only available with gating options 1, 3 and 6.

)

JHM GATING ICONS

%

2
SINGLE AXIS GATED DUAL AXIS OMNIDIRECTIONAL ROUND OMNIDIRECTIONAL ON-AXIS
RETURN TO CENTER RETURN TO CENTER SMOOTH FEEL AND OFF-AXIS GUIDED FEEL ****

O

OMNIDIRECTIONAL ROUND ON-AXIS SINGLE AXIS
GUIDED FEEL **** FRICTION

9

OMNI-DIRECTIONAL;
SQUARE ON-AXIS GUIDED FEEL ****

.

OMNI-DIRECTIONAL:
SQUARE SMOOTH FEEL ****

FRICTION Y-AXIS;
RETURN TO CENTER X-AXIS

**** FEEL DEFINED BY SHADING
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MEDIUM HALL EFFECT JOYSTICK

JHM

MEDIUM

JOYSTICK

UP TO 10 MILLION OPERATIONAL CYCLES IN ALL DIRECTIONS

-

2X 1.531
[38.89)

o

2X 1.531
(38.89]

JHM Suggested Panel Opening

1.800
[45.72]

&

SUGGESTED PANEL OPENING
REAR MOUNT
(ALL HANDLE STYLES EXCEPT HANDLE 51)
PANEL THICKNESS .06

4X P 145
[3.68]
OLE

Mounting Hardware Information

4X SCREWS
(SHIPPED UNASSEMBLED)

MOUNTING HARDWARE INFORMATION

MATERIAL:

MOUNTING HARDWARE
(EXCEPT HANDLE STYLE 51)

4X M3X0.5X14MM

DIRECTION -Z

DIRECTION +Z

K
=

OTCH INDICATES +Y
DIRECTION

MOUNTING
_ PLANE
| | | |
M ” “ ” “ 1.35 MAX
= : ’ 1[‘.;5.513/le. = [33-3]

Specifications Subject To Change Without Notice

JHM Outputs AA-FT and LL

(Output Graph at end of JHM section) >
=t
PWM PRODUCT SPECIFICATIONS ==
ELECTRICAL: m
PWM INTERFACE o
c m
SUPPLY VOLTAGE, Vce vDC 45 N/A 18.0 (@)
OUTPUT FREQUENCY Hz 460 500 540 —
AMPLITUDE LOW A 00 N/A 020 8
AMPLITUDE HIGH
PULLUP REQUIRED vbc 30 N/A 120 zZ
PWM OUTPUT @ +X AND +Y
P oI e % 800 90.0 920 —
x PWM OUTPUT @ ZERO TRAVEL | % 420 500 58.0 X
PWM OUTPUT @ -X AND - o 50 100 200 @)
FULL TRAVEL o - - - —
(0p]
OUTPUT
VIOLET GREEN
vee GND
K i I
A outPuTiX 1!
L | 3 .
| |
o - R
BLACK | ! s - ouTPUT2Y I | VCC
G ! T | YELLOW (2)
I T OUTPUT
YELLOW I [ { H’"\ LPH { J L
OUTPUT | 1 | " BLACK@
RED | 1OUTPUTIY s [
vee V! [ — (.
i i
SRS
VL OUTPUT2 X| J
i i
GREEN (2) VIOLET (2)
GND vcc
BLUE (2)
OUTPUT
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JHM

JOVSTICK MEDIUM HALL EFFECT JOYSTICK

HALL EFFECT TECHNOLOGY JOYSTICK

Rear Mount Style JHM Outputs JJ and KK
FUNCTION COLOR PRODUCT SPECIFICATIONS
DIRECTION -Z CANHIGH | YELLOW | |ELECTRICAL:
-SUPPLY BLACK JOYSTICK CAN OPEN
+SUPPLY RED
UNITS MIN TYP | MAX
CAN LOW GREEN ‘ ‘
SUPPLY VOLTAGE | VDC | 9 | NA | 32
SHIELD DRAIN NODE IDENTIFIER 10 DECIMAL
N GRP BAUD RATE 125K bits/s
1 Y TRANSMISSION 100 ms
DIRECTION +Z REPETITION RATE
+
e — JOYSTICK J1939
uNITS‘ MIN ‘ TP ‘ MAX
SUPPLY VOLTAGE | VDC | 9 | N/A | 32
SOURCE ADDRESS 51 DECIMAL
BAUD RATE 250K bits/s
MOUNTING TRANSMISSION 100 ms
‘ ‘ PLANE REPETITION RATE
: L
3.20 MAX
[81.3]

U T

NOTCH INDICATES
+Y DIRECTION

c

JHM Output MM

PRODUCT SPECIFICATIONS

DIRECTION -Z

ELECTRICAL:

JOYSTICK POWERED BY
STANDARD USB INTERFACE

DIRECTION +Z

MOUNTING
__PLANE

NOTCH INDICATES +Y
DIRECTION

iUSB 2.0 HID JOYSTICK

USB MINI B CONNECTOR

L 1.58 MAX. @2.72 MAX:

Wires and Strain Relief not shown in all views for clarity.
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MEDIUM HALL EFFECT JOYSTICK

JHM

MEDIUM
JOYSTICK

UP TO 10 MILLION OPERATIONAL CYCLES IN ALL DIRECTIONS

HANDLE 11

(No Handle)

7 n \
4X M3X0.5 d GRP (%5///4//? (¢'[1878§]
=)
2.00 Nz
50.8] o
[1.88]
4X1.32 DETAIL A
133.6]
1.38 MAX.
] l [35.1] l
= b Vs = i
U N % lﬂn” 1 — L U‘U ‘:\, L ]
B272MAX — ]
SLOT INDICATES +Y DIRECTION [69.1] SECTION A-A
HANDLE 12
%¢[13-(1).80T> (STANDARD BLANK)
& 1 LGrp
3.45 MAX
187.6]

2.00
[50.8]

MOUNTING PLANE

HANDLE 21

(W/HALL EFFECT ROCKER)

DIRECTION -Z "

‘)'\

GRP
3.45 MAX.
Ny 87.6]

DIRECTION +Z

MOUNTING
_PLANE

‘ ‘ ‘ HANDLE

M=J l=u [34.3]
= ¥

1.35 MAX.

SCHEMATIC

. REDWHITE

=

POWER (+)
WHITE, 7 outpuT

‘;\
@
LNOTCH INDICATES +Y DIRECTION [69.1]

Specifications Subject To Change Without Notice

. SWITCH1 [ ‘
el *

: BLACKWHITE, 200D ()

- — —
@272 MAX.

Wires and Strain Relief not shown in all views for clarity.
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JHM

MEDIUM

JOYSTICK

MEDIUM HALL EFFECT JOYSTICK

HALL EFFECT TECHNOLOGY JOYSTICK

HANDLE 31

(W /PUSHBUTTON, TOP HANDLE, HALF BOOT)

]
[22.8]

{% GRP
2.45 MAX.
[62.2)
(2.00)
[50.8]
MOUNTING
‘ ‘ _ PLANE
T N - m 1 ]
= i =
UIM % \‘!‘ M};' nﬂ[ﬁf,_‘ ‘!U“.U ‘I:;IF!‘ — IlH
Fi G272MAX. ———= L.
NOTCH INDICATES +Y DIRECTION [69.1]
HANDLE 32
- ?1.18
¢[3o_o1 (W / 2X PUSHBUTTONS)
SWITCH 1
SWITCH 2

MOUNTING PLANE

| | || |
I ”\5/“ '[69.1]'M ]| 1l M‘

b { =] y
‘ [ T T T 1]
Figb [26.521 ]MAXEQ

WHITE

COMMON
. 3 GREY
A o T swi
PB T :

. ORANGE
A o5 T swe2

HANDLE 33

(W /3X PUSHBUTTONS)

:\SWITCH 3

% MOUNTING PLANE

| | | | |
M1
=]

1.35 MAX IH ’“ ‘
il
N ;

[34.3]
p q b

L’7¢ 2.72 MAX
[69.1]

NOTCH INDICATES +Y DIRECTION

WHITE

c COMMON
: T :
HANDLE Ao O gy
SCHEMATIC P I »
T :

Wires and Strain Relief not shown in all views for clarity.
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JHM

MEDIUM HALL EFFECT JOYSTICK OVSTICK

UP TO 10 MILLION OPERATIONAL CYCLES IN ALL DIRECTIONS

HANDLE 34

(W /PUSHBUTTON, TOP HANDLE, FULL BOOT)

|
& GRP
2.45 MAX.
[62.2]
2.00
[50.8]
l MOUNTING PLANE :
‘ ‘ 1.35 lleX ‘ ‘ : - EROWN
L [ | 343 Posw

BROWN

L SLOT INDICATES +Y DIRECTION

HANDLE 35

(NO PUSHBUTTON, TOP HANDLE, FULL BOOT)

?.98
T[zw]
|

& GRP

2.45 MAX.
[62.2]

(2.00)
[50.8]

_MOUNTING PLANE aF

| | =
1.35 MAX. —

l ﬂ [34.3] =

oy

T = — =i m

L = = m
SLOT INDICATES +Y DIRECTION —
(@)

O

=

HANDLE 41 >0

(LOCKOUT) @)

=

wn

PULL UP
HANDLE TO
RELEASE
LOCKOUT

MOUNTING PLANE

| | |
Il | e |l
| — | ﬂ!\

_ —
i [T 1T 1] [ T T 1]
tNOT(:H INDICATES +Y DIRECTION o zzigg_q\/]le.
Wires and Strain Relief not shown in all views for clarity.
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JHM

MEDIUM

JOVSTICK MEDIUM HALL EFFECT JOYSTICK

HALL EFFECT TECHNOLOGY JOYSTICK

HANDLE 51
(G3-D WITH ROCKER AND OPERATOR PRESENCE)
swi Sw2 +Y
X +X
5.40
[137.2] ©)
Y
HANDLE SCHEMATIC
MOUNTING PLANE BLUE  commoN
A S WHITE SWA1
P9 SW ROCKER
BLACK SW2
NOTCH INDICATES +Y
DIRECTION
a5 RED qng
HANDLE 52
(G3-D WITH ROCKER)
+Y
X = +X
Q, ©
Y
HANDLE SCHEMATIC
MOUNTING PLANE BLUE
f COMMON
1.75 MAX ;
[44.5] : WHITE,
) : A o T5W1
NOTCH INDICATES +Y § : 1 RICKER
DIRECTION ') ] L Pesw T ‘ BLAGS }"
14.0041.00 .
\ /) [355.625.4] :
\\\_/‘/ .
~—32.72 MAX:
6911 .
HANDLE 53
(G3-D)

MOUNTING PLANE

1.345 MAX. ” “

[34.16]
| = = T
==t
[69.1]

Wires and Strain Relief not shown in all views for clarity.

NOTCH INDICATES +Y
DIRECTION
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MEDIUM HALL EFFECT JOYSTICK

JHM

MEDIUM
JOYSTICK

HALL EFFECT TECHNOLOGY JOYSTICK

5.20
[132.

HANDLE 54

(G3-D WITH OPERATOR PRESENCE)

MOUNTING PLANE

NOTCH INDICATES +Y-

1.35 MAX.
1.75 MAX. [34.2]

[44.5] o

I

DIRECTION

i

= 14.00+1.00
[355.6+:25.4]

72 MAX —J

69.1]

HANDLE 61

(5-BUTTON KEYPAD & HALL ROCKER RIGHT)

POWER (+)

BUTTON 1

BUTTON 2

BUTTON 3

BUTTON 4

BUTTON 5

POWER (+)
zoutPuT

GROUND (-)

WITCH 1
BUTTON 1 — @ ) T —
BUTTON 2 —| DIRECTION -Z
BUTTON 3—] \@ T ( {} | GRP—-
BUTTON 4 —| E 4.46 MAX.
\@ [113.3]
BUTTON 5— \@ DIRECTION +Z
g 3.00
= © [76.2]
Right-Handed Version
MOUNTING
PLANE
\ \ \ ] \  BUTTON SCHEMATIC |
| U1 ] I 1
q \ﬂl ] H r \# b b q \EJ b BROWN
— T — .
NOTCH INDICATES +Y SERACK
DIRECTION :
ReoBLUE
| orance
HANDLE 62 cray
(5-BUTTON KEYPAD & HALL ROCKER LEFT)
HANDLE SCHEMATIC
SWITCH 1 — 1 e
U2 / BUTTON 1 — 1
L2 o Q st eusow
DIRECTION -Z =~ ||_suTToNn2 u2) HJ -
(7 . _ I
= —BUTTON 3 - +——GRP {}
O 4.46 MAX.
| BUTTON 4 @ 138
DIRECTION +Z +—BUTTON 5
1 W=
9 g% L@
__PLANE
1l J L] | L]
{ = b { = 0 { Y11V b .
B T Left-Handed Version

Specifications Subject To Change Without Notice

NOTCH INDICATES +Y DIRECTION

Wires and Strain Relief not shown in all views for clarity.
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JHM

JOVSTICK MEDIUM HALL EFFECT JOYSTICK

UP TO 10 MILLION OPERATIONAL CYCLES IN ALL DIRECTIONS

HANDLE 63

(7-BUTTON KEYPAD & HALL ROCKER RIGHT)

BUTTON 6

BUTTON 1— =\ I (SLY\ZH)TCM —|
~o0
@i
BUTTON 2—| =
7N -
‘O“‘ DIRECTION -Z
BUTTON 3— =2
S
On f
BUTTON 4— =/

O
BUTTON 5—_| =) DIRECTION +Z

~o0
(@] f M
= H] \, @ 3.00
S ~BUTTON 7 [76.2)

MOUNTING PLANE

& —fore

| | | | | | Right-Handed
| L] L] [L_J T T T Version
q CAIRIA b [ =) b { = ;
BUTTON SCHEMATIC HANDLE SCHEMATIC
Lk oW ayrron | swen %ﬂ ' o YELO o zumun
HANDLE 64

(7-BUTTON KEYPAD & HALL ROCKER LEFT)

BUTTON _ SWITCH 1
e (U2) ]—BUTTON 1
@ | —BUTTON 2
DIRECTION -Z @/
| —BUTTON 3
| iog
L {—BUTTON 4
?1'?3512] DIRECTION +Z @/ | suTTONS
2.944 I
[74.79]
Left-Handed
1 Version
q q 4

Wires and Strain Relief not shown in all views for clarity.
154 OTTO Full Line Catalog Specifications Subject To Change Without Notice




JHM

MEDIUM HALL EFFECT JOYSTICK OVSTICK

UP TO 10 MILLION OPERATIONAL CYCLES IN ALL DIRECTIONS

HANDLE 71

(BALL)

S@2.000
& GRPT 3.30 MAX.
(2.00) T
J 1.43
|

L
=

Mh?

@2.72 MAX.

SLOT INDICATES +Y DIRECTION

HANDLE 72

BALL HANDLE SMALL,
( ) S¢®1.50 (RUBBER)
[38.1]

MOUNTING PLANE

1.345 MAX. |

[34.16]

HH ‘\‘\ \‘\‘ HH & ‘ “H ‘\ ‘\ \‘ \‘ l“
NOTCH INDICATES +Y

DIRECTION $2.72 MAX.

[69.11
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JHM

MEDIUM
JOYSTICK

MEDIUM HALL EFFECT JOYSTICK

UP TO 10 MILLION OPERATIONAL CYCLES IN ALL DIRECTIONS

OPTION AA & AT

JHM OUTPUTS

OPTION BB & BT

OPTION CC & CT

450 450 450
L1 LT ~ 1
[ [+ T
350 = 350 350
0 1) ] » }
= = =4 = [ e =
= 250 = g 250 = = 250
Q L <} LT o | |
> > >
1.50 = 1.50 = 1.50
050 z 050 0.50
25 -20 -15 -10 5 0 5 10 15 20 25 25 -20 -15 -10 5 0 5 10 15 20 25 25 20 15 10 5 0 5 10 15 20 25
DEGREES DEGREES DEGREES
-X,-Y TRAVEL +X,+Y TRAVEL -X,-Y TRAVEL +X,+Y TRAVEL -X,-Y TRAVEL —<=——+&= +X,+Y TRAVEL
NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
OUTPUT1 OUTPUT1 OUTPUT1
—————— oUTPUT2 - - - - - - ouTPUT2
450 450 450
1 =1 - 1
[ =
3.50 = 350 A 3.50
» L1+ » |1 P N [
—
ar | 250 ar =l 250 ar I
! 250
g [ g = g [ -
= [ =F L]
— 1.50 = 1.50 1.50
L L L N
050 050 050
25 -20 -15 -10 5 o 5 10 15 20 25 25 20 -15 -10 5 0 5 10 15 20 25 25 20 15 -10 5 0 5 10 15 20 25
DEGREES DEGREES DEGREES
-X,-Y TRAVEL +X,+Y TRAVEL -X,-Y TRAVEL +X,+Y TRAVEL -X,-Y TRAVEL <+—&= +X,+Y TRAVEL
NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
OUTPUT1 OUTPUT1 OUTPUT1
—————— ouTPUT2 - - - - - - OUTPUT2
450 450 )
&
3.50 350 b= o
N (2] 2
5 5 o
[e) 2% 5 250 5 50
> > o
1.50 150 § 30
o o o I e e o
= = =1 050 050 1o
25 20 5 10 5 0 5 10 15 20 25 2 20 5 0 5 0 5 10 5 20 25 25 20 -5 0 5 0 5 10 15 20 25
DEGREES DEGREES DEGREES
-X,-Y TRAVEL =—&= +X,+*Y TRAVEL -X,-Y TRAVEL <s———— & +X,+Y TRAVEL -X,-Y TRAVEL +X,+Y TRAVEL
NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
OUTPUT1 OUTPUT1 OUTPUTY
""" ouTPUT2 - - - - - - OUTPUT2
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JOYSTICK WITH GRIP OPTIONS

HIMG3

MEDIUM
JOYSTICK
WITH GRIP

LONG LIFE, HALL EFFECT TECHNOLOGY JOYSTICK

HJMG3 Joysticks with Universal Grips

The HIMG3 is a top mount JHM medium Hall effect joystick
with a variety of grip, faceplate, output and gating options.
The HIMG3 allows you to easily create a catalog codable joystick
with grip. Grip choices include the G3-A, G3-B and G3-C Universal
and the G3-D Control Grips, with a total of 30 faceplate design
options.

Analog and digital control outputs, CANopen, CANbus J1939,
PWM, USB, and redundant sensor output selections are available.
Gating options are single axis, dual axis, friction y-axis, and
various omnidirectional selections thatinclude round smooth feel,
on-axis and off-axis guided feel and square on-axis guided feel.

The HIMG3 can be configured for top-of-the-line machines
requiring high switch content, or to provide very basic functions
on lower tier units, and can be manufactured with an almost
unlimited variety of switches, custom termination and custom
mounting options. The HIMG3 serves agriculture, construction,
off-highway, material handling and specialized industrial
equipment markets.

Features:

¢ Designed for armrest and
panel mounting

¢ Top mount
* Contactless Hall effect technology

¢ Multiple output options, both analog
and digital

¢ Electronics sealed to IP68S
¢ Redundant sensors available
¢ Variety of gating options

* RoHS compliant

HJMG3 Joystick with G3-D Grip

Specifications Subject To Change Without Notice

Standard Characteristics/Ratings:

ELECTRICAL: Output options AA-FT and LL

Joystick

Rated at Vcc =5V @ 20°C Units Min Typ Max
Load = 1 ma (4.7 KQ)

Supply Voltage, Vcc vDC 45 5.0 5.5
Output Voltage Tolerance at Center VDC -25 N/A +.25
AA, BB, CC, DD, EE, FF, GG, HH @5V Vce

Output Voltage Tolerance at Center vDC -.15 N/A +.15
AT, BT, CT, DT, ET, FT @5V Vcee

Output Voltage Tolerance at VDC -25 N/A +.25
Full Travel @5V Vce

Supply Current Per Sensor mA N/A N/A 10
B=0, Vcc=5V, lout=0

Output Source Current Limit mA -1.20 N/A 1.20
B=X*, Vo=0

P9 Switches

Electrical Rating 10mA Resistive Load @ 5VDC

Electrical Life 1250,000 Cycles

HTW Switches

Supply Voltage, Vcc VDC 45 5.0 5.5
Output Voltage VDC -15 NA +.15
Tolerance at Center @5V \Vee

Output Voltage vDC -25 N/A +.25
Tolerance at Full Travel @5V Vee

Supply Current B=0, Vcc=5V, lout=0 mA N/A N/A 10
HTWM and HTLT4 Switches

Output Voltage vDC -25 NA +.25
Tolerance at Center @5V \Vee

Output Voltage vDC -25 N/A +.25
Tolerance at Full Travel @5V Ve

HTWM Supply Current B=0, Vcc=5V, mA N/A N/A 10
lout=0

HTLT4 Supply Current B=0, Vcc=5V, mA N/A 10 12
lout=0

TC-5 Switches

Electrical Rating @ 1-32 VDC 10-100mA

Electrical Life

3,000,000 Cycles

MECHANICAL:

Joystick

Mechanical Life 5,000,000 cycles; 250,000 cycles (Friction)
Travel Angle Degrees 18 20 22
Op. Force (w/Boot) High Force @ GRP, Lbs. 1.5 25 35
Ret. to Ctr.

Op. Force (w/Boot) Low Force @ GRP, Lbs. 1.0 20 30
Ret. to Ctr.

Op. Force (w/Boot) High Force @ GRP, Lbs. 1.0 25 40
Friction

P9 Switches

Mechanical Life 1,250,000 cycles

Operating Force 0z. 1.2 1.7 22
HTW and HTWM Switches

Mechanical Life Full Forward to Full Back 3,000,000 cycles

Travel Angle +- 40°

Operating Force 25°C at Top of Roller 0z 2 5 8
Maximum Allowable Radial Load Lbs. N/A N/A 30
HTLT4 Switches

Mechanical Life 3,000,000 cycles

Travel Angle Degrees 19 20 21
Operating Force (w/Boot) at Top of 0z. 5 8 16
Button, @ 20° C

Max Allowable Vertical Force on Button  Lbs. N/A N/A 25
Max Allowable Radial Force on Top of Knob Lbs. N/A N/A 25
Max Allowable Torque on Button In-Lbs. N/A N/A 5.5
about Shaft Axis

TC-5 Switches

Mechanical Life 3,000,000 cycles

Operating Force 0z. 8 16 24

www.otto-controls.com
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HIMG3

euyf JOYSTICK WITH GRIP OPTIONS

WITH GRIP

UP TO 5 MILLION OPERATIONAL CYCLES IN ALL DIRECTIONS

HIMGS Gating cons

ENVIRONMENTAL
Joystick
Units Min Typ Max
Operating Temperature °C -40 20 85
Enclosure Design Sealed to IP68S
EMI/RFI Withstand Per SAE J1113. Contact factory for details
1 2 3 P9 Switches
SINGLE AXIS GATED DUAL AXIS OMNIDIRECTIONAL ROUND :
RETURN TO CENTER RETURN TO CENTER SMOOTH FEEL Enclosure Design Sealed to IP68S
HTW Switches
Electronics Seal Integrity I1P68S
HTWM Switches
Electronics Seal Integrity I1P68S
Mechanical Seal Integrity Unsealed
HTLT4 Switches
Electronics Seal Integrity IP68S
HJMG3 Suggested Panel Opening TC-5 Switches
Electronics Seal Integrity IP68S
4X @ 210+.005 re—a’— 2X 1.782+.005
[5.330.12] [45.26+0.12] Grip
T #2750 Seal Integrity Unsealed

[69.85]

2X 2.545+.005 Unless otherwise specified, all dimensions are in inch [metric]. In

[64.6440.12] 745 . . . .
18.92] the event of a conflict, the inch nominal value and tolerance will take
precedence.
135 s
SUGGESTED PANEL OPENING
MAX. PANEL THICKNESS = 0.15 INCHES
HJMG3 PART NUMBER CODE
HIMG3 - X XX X X XX X X X
. ' . | | | | | T~
Gating* Output 1** Output 2***  Force Grip Faceplate Trigger P9 Button Grip P9 Button Color
PB Color Head (Black)**** (Faceplate)
1. Gated; Single Axis — AA.25+/-20VDC  NONE 1.Low  A.G3-A Universal AN CG 1.None 1.None N. None
Return to Center BB.25+/-20VDC 25+/-20VDC 2.High B.G3-B Universal AP CJ 2Black 2 Left 1. Red
3. Omni-directional; CC.25+/-20VDC  25-/+2.0VDC €. G3-C Universal A0 CK 3.Red 3. Right 2. Black
Round Smooth Feel DD.25+-15VDC  NONE D.G3-D Control Grip AR CL 4.leftandRight 3. 0Orange
S O iod Fol  EE- 25+~ 15VDC 25 +/-15VDC E.G3CwithZ-Ads, AS CM 4. Yellow
6. Friction - Single Axis FF.25+-15VDC  25-/+15VDC Single QUtPUt _ BA CN 5.Green
7. Friction Y-Ais: Return-to.  86-05-45VDC  0.5-45VDC F. g3(|3 Swth ZAxis, BB CP 6. Blue
Center X-Axis HH.1.0-40VDC  1.0-40VDC ual Qutput BF CQ 7. Violet
8. Omni-directional; AT.25 +/- 2.0VDC* NONE BG CR 8. Gray
Square Smooth Feel BT.2.5+/-2.0VDC* 2.5+/-2.0VDC BH DA 9. White
9. Omni-directional; CT.25+/-2.0VDC* 2.5-/+2.0VDC BJ DB
Square On-Axis Guided Feel  DT.25+/- 1.5VDC* NONE BK DC
ET.25+/-15VDC* 25+/-1.5VDC BL DD
FT.25+/-1.5VDC* 2.5-/+1.5VDC CA DE
JJ. CANbus J1939  NONE CB DF
KK. CANopen NONE * Contact factory for friction held versions
LL. PWM NONE ** Qutputs are from the center to the full travel position in each direction. Options “AA”, “BB”, “CC”,
MM. USB NONE “DD", "EE”, “FF", “AT", “BT", “CT", “DT", “ET" and “FT" provide increased voltage in +x, +y; and

decreasing voltage in -x, -y for output 1. Options “GG" and “HH" provide increasing voltages in all
directions (+x, +y, -x, -y) for output 1 and output 2.

Options “AT", “BT", “CT", “DT", “ET" and "FT" are identical to options “AA”, “BB”, “CC", “DD", “EE",
and “FF” respectively except with a tighter center tolerance.

*** Options “BB", “EE”, “BT", “ET" provide redundant output 2 which duplicates output 1.
Options “CC", “FF", “CT", “FT" provide redundant output 2 which is inverse of output 1.

**** Switches on grip head are available for "C" grip version only
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JOYSTICK WITH GRIP OPTIONS

HIMG3

MEDIUM
JOYSTICK
WITH GRIP

LONG LIFE, HALL EFFECT TECHNOLOGY JOYSTICK

G3-A Universal Grip with AS Faceplate

OPTIONAL TRIGGER:
PUSH BUTTON LOCATION

GRP A

_ MOUNTINGPLANE L I I

]
‘ | i i !
/H‘%‘I—J n : ‘ 1.00 MAX. 172 MAX.
N DIRECTION = } f
@4.1)

OPTIONAL-
TRIGGER
PUSH BUTTON
LOCATION

| I I | .. MOUNTINGPLANE I I i

\" & ? |

M @4.1)
NOTCH INDICATES

+Y DIRECTION

Wires and strain relief not shown in all views for clarity.

12.0£1.0

-

Unless otherwise specified, all dimensions are in inch [metric]. In the event of a conflict, the inch nominal value and tolerance will take precedence.

Specifications Subject To Change Without Notice
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HIMG3

MEDIUM
JOYSTICK
WITH GRIP

JOYSTICK WITH GRIP OPTIONS

UP TO 5 MILLION OPERATIONAL CYCLES IN ALL DIRECTIONS

G3-C Universal Grip with CL Faceplate

PTIONAL GRIP HEAD
PUSH BUTTON LOCATION

OPTIONAL-
TRIGGER
PUSH BUTTON
LOCATION

1.00 MAX.
¢ '
\; @4
NOTCH INDICATES
+Y DIRECTION

MOUNTING PLANE

160 OTTO Full Line Catalog

OPTIONAL GRIP HEAD
PUSH BUTTON LOCATION

T GRP

0

| I i |

(5.

}
p=——————————u

1

1.72 MAX.

12.0+ 1.0—91

OPTIONAL GRIP HEAD
PUSH BUTTON LOCATION

,_@- '5@5:
* L7¢4.1 MAX

Wires and strain relief not shown in all views for clarity.
Unless otherwise specified, all dimensions are in inch [metric]. In the event of a conflict, the inch nominal value and tolerance will take precedence.
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HIMG3

JOYSTICK WITH GRIP OPTIONS OvSTICK

WITH GRIP

LONG LIFE, HALL EFFECT TECHNOLOGY JOYSTICK

HJMG3 OUTPUT

OPTION AA & AT OPTION BB & BT OPTION CC & CT

450 | 450 _ 450
3.50 - 350 el 350
250 VOLTS = 250 VOLTS I = 250VOLTS
150 _ i 1.50 SN 1.50
050 =5l 050 "1l os0
2% 20 15 -0 -5 0 5 10 15 20 25 25 20 15 -0 -5 0 5 10 15 20 25 25 20 15 -0 5 0 5 10 15 20 25
DEGREES DEGREES DEGREES
-X,-Y TRAVEL ———= +X,+Y TRAVEL -X,-Y TRAVEL —=—————&= +X,+Y TRAVEL -X,-Y TRAVEL = +X,+*Y TRAVEL
NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
OUTPUT1 ——  OUTPUT1 —— OUTPUT1
—————— - OUTPUT2 Sesseee---- OUTPUT2

OPTION DD & DT OPTION EE & ET OPTION FF & FT

4550 450 450
3.50 T 3.50 S 3.50
2,50 VOLTS . i 2,50 VOLTS 2,50 VOLTS
1,50 . 1.50 A 1.50
050 050 050
25 20 45 -0 -5 0 5 10 15 20 25 25 20 15 10 -5 0 5 10 15 20 25 25 20 -5 10 -5 0 5 10 15 20 25
DEGREES DEGREES DEGREES
-X,-Y TRAVEL == +X,+Y TRAVEL -X-Y TRAVEL —————&= +X,+Y TRAVEL -X-Y TRAVEL ———&= +X,+Y TRAVEL
NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
OUTPUT1 —— OUTPUT1 ———  OUTPUT1
—————— - OUTPUT2 Sessees---- OUTPUT2

OPTION GG OPTION HH OPTION LL

4.50 450 % %
3.50 S 3.50 70 —
= —
250 VOLTS —t 2.50 VOLTS PWM OUTPUT m
L 50 ") M
- M
1.50 1.50 30 rm
1 0.50 050 10 —
25 20 -5 -0 5 0 5 10 15 20 25 25 20 -5 10 5 0 5 10 15 20 25 25 20 45 0 -5 0 5 10 15 20 25 8
DEGREES DEGREES DEGREES
-X,-Y TRAVEL <—&= +X,+Y TRAVEL -X,-Y TRAVEL &= +X,+Y TRAVEL XY TRAVEL ————— = +X,+Y TRAVEL
NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS Z
OUTPUTY ——————— ouTPUTH - outPUTM =
—————— - OUTPUT2 So---------- OUTPUT2 O

HTLT4 OUTPUT HTW & HTWM OUTPUT

5.0
4.50 45
4.0
3.50 35
3.0
VOLTS 2.50 VOLTS 25
20
1.50 15
1.0
0.50 05
0
-20 -15 -10 -5 0 5 10 15 20 FULL LEFT OR DOWN [e] FULL RIGHT OR UP
X-YTRAVEL —= D"CF®8S o x4y TRAVEL OUTPUT 1
NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
DIRECTION (LEFT OR DOWN) DIRECTION (RIGHT OR UP)
OuTPUT1 (- TRAVEL) (+ TRAVEL)
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UP TO 5 MILLION OPERATIONAL CYCLES IN ALL DIRECTIONS
FACEPLATES GROUP A




HIMG3

JOYSTICK WITH GRIP OPTIONS OvSTICK

WITH GRIP

LONG LIFE, HALL EFFECT TECHNOLOGY JOYSTICK

FACEPLATES GROUP C

CA

HTWM #1

HTWM #1
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HIMG3

euyf JOYSTICK WITH GRIP OPTIONS

WITH GRIP

UP TO 5 MILLION OPERATIONAL CYCLES IN ALL DIRECTIONS
FACEPLATES GROUP D

ROCKER
AND OPERATOR PRESENCE

ONE PUSHBUTTON ONE PUSHBUTTON NO PUSHBUTTON
AND OPERATOR PRESENCE : AND OPERATOR PRESENCE

OUTPUTS AA-FT AND LL

1.00 MAX.
1.72 MAX. 4,
g I ﬂ\

@4.1)

—NOTCH INDICATES T
+Y DIRECTION

12.0£1.0 >J

Wires and strain relief not shown in all views for clarity.
Unless otherwise specified, all dimensions are in inch [metric]. In the event of a conflict, the inch nominal value and tolerance will take precedence.
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HIMG3

JOYSTICK WITH GRIP OPTIONS OvSTICK

WITH GRIP

LONG LIFE, HALL EFFECT TECHNOLOGY JOYSTICK
OUTPUTS JJ AND KK

[
NOTCH INDICATES
+voRecTion || I I [ _MOUNTING PLANE

T
S

12.0£1.0 4«4

OUTPUT MM v
>
=

@) S
m
OO o
an
m
(@)
_l
(@)
O
Z
_|
X
1) O
=
wn
(5.0)
p—————«
L ]
| . _MOUNTING PLANE l I [ |
NOTCH INDICATES
+Y DIRECTION USB 2.0 HID JOYSTICK:
(¢4_1) USB MINI B CONNECTOR
12.0;&1.0491
Wires and strain relief not shown in all views for clarity.
Unless otherwise specified, all dimensions are in inch [metric]. In the event of a conflict, the inch nominal value and tolerance will take precedence.
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JHS-F

HOLD SINGLE AXIS JOYSTICK WITH FRICTION HOLD

SINGLE AXIS HALL EFFECT JOYSTICK WITH FRICTION HOLD

Standard Characteristics/Ratings:

ELECTRICAL RATINGS: Rated at 5V @ 20°C Load = 1ma (4.7kQ)
Electrical
Units Min Typ Max
Supply Voltage VDC 45 5 5.5
Output Tolerance at Full Travel VDC -25 N/A +.25
Direction 1 (+ Travel) @5V \Vce
Output Tolerance at Full Travel vDC -25 N/A +.25
Direction 2 (- Travel) @5V \Vce
Supply Current Per Sensor mA N/A N/A 10
(B=0,Vcc=5V,lo=0)
ELECTRONICS:
Seal Integrity: Electronics watertight per IP68S
MECHANICAL:
The JHS-F0001 is a single axis, friction hold joystick that was Mechanical Life: 500,000 cycles
designed for the construction equipment and off-road vehicle Travel Angle: 25° typical, 24° min to 26° max
market. The key feature of the JHS-F0001 joystick is that the Operating Force: 3.5 Ibs. typical, 2.0 Ibs. min to 5.0 Ibs. max
lever does not returnto center when released. Designed for use
. S . ENVIRONMENTAL:
in applications where the outputis used to control the speed or
. . . . . Operating Temp Range: -40°C to +85°C
direction of the machine or mechanism, allowing the operator o e,
to set the speed of movement to focus on steering or other umidiy: P T T hours
tasks. Favored for its compact size, strength and reliability, the Vibration: Por MIL-810F min integrity
JHS-F0001 is manufactured with non-contacting Hall effect | P Withstand per SAE J1113
sensors; the electronics are sealed to IP68S. It offers excellent ENE B Py S L
immunity to RFl and EMI per SAE J1113; standard 0.5to 4.5VDC MATERIALS:
proportional output and a mechanical life of 500,000 cycles. Basic Handle: Polyphenylene Blend
Housing: Thermoplastic
. Bellows: EPDM, black (typical)
Features: Cable: 3/22 AWG (19 strands of 34 AWG TSC)
° Rugged compact design PVC/Polyurethane blend outer jacket
¢ Hall effect contactless sensing Mounting Hardware: 10-24 x 3/4 carriage bolts, self-locking nuts

* Electronics sealed to IP68S

¢ Excellent proportional control
e Qutstanding EMI/RFI immunity
¢ Redundant output available

* RoHS compliant
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JHS-F

SINGLE AXIS JOYSTICK WITH FRICTION HOLD oD

SINGLE AXIS HALL EFFECT JOYSTICK WITH FRICTION HOLD

45
4.0
iz 35
2239
Ho
oW 25
Sg *
53 20
EQ 15
2w
O=10
05
0
25 0 25
TRAVEL ANGLE (DEGREES)
(NOMINAL)
I — \ — =
DIRECTION 1 DIRECTION 2
(+TRAVEL) (-TRAVEL)
56
L+
L=
PLUS SIGN AND SLOT =
DESIGNATE +Y @

ﬁi 2X 3.350 49‘ 4X @ .210
A Qj/
o7 N
1.455 2X 1.440
N
P &

3.080 4X R.250

Specifications Subject To Change Without Notice

+05° = o5°

~— DIRECTION 1 DIRECTION 2

3.25 MAX.

CABLE NOT SHOWN IN
ALL OTHER VIEWS

CABLE OD .22 =1 (1.78) 1=
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JHS-RC

TO CENTER SINGLE AXIS RETURN TO CENTER JOYSTICK

SINGLE AXIS HALL EFFECT JOYSTICK WITH RETURN TO CENTER FEATURE

Standard Characteristics/Ratings:

ELECTRICAL RATINGS: Rated at 5V @ 20°C Load = 1ma (4.7kQ)

Electrical
Units Min Typ Max
Supply Voltage vDC 45 5 5.5
Output Tolerance at Full Travel vDC -25 N/A +.25
Direction 1 (+ Travel) @5V Vee
Output Tolerance at Full Travel vDC -25 N/A +.25
Direction 2 (- Travel) @5V Vee
Output Tolerance at Center vDC -.25 N/A +.25
@5V Vee
Supply Current Per Sensor mA N/A N/A 10
(B=0,Vcc=5Y,lo=0)
ELECTRONICS:
Seal Integrity: Electronics watertight per IP68S
MECHANICAL:
The JHS-RCO0001 is a high reliability single axis, spring-return- Mechanical Life: 4 million cycles
to-center joystick, resistant to the levels of temperature, Travel Angle: 25° typical, 24° min to 26° max
shock, vibration and EMI/RFI typically found in off-highway Operating Force: 2.5 Ibs. typical, 1.5 Ibs. min to 3.5 Ibs. max
construction environments. The contactless Hall effect sensor
ENVIRONMENTAL:

eliminates many of the failures associated with traditional
joystick technology. The JHS-RC has been tested to four =
million cycles with no sign of boot wear and no degradation of Humidity:

Operating Temp Range: -40°C to +85°C
96% RH, 70°C, 96 hours

electrical performance. The electronics are sealed to [P68S. It | Vibration: Per MIL-810F min integrity
offers immunity to RFl and EMI per SAE J1113; standard 0.5 to RF: Withstand per SAE J1113
4.5VDC proportional output. The JHS-RC is recommended for EMI: Withstand per SAE J1113
the construction and off-road vehicle market. MATERIALS:
Housing: Thermoplastic
Features: Bellows: EPDM, black (typical)
Cable: 3/22 AWG (19 strands of 34 AWG TSC)
° Rugged compact design PVC/Polyurethane blend outer jacket
o Hall effect contactless sensing Mounting Hardware: 10-24 x 3/4 carriage bolts, self-locking nuts

¢ Tested to 4 million cycles

e Smooth spring return to center

e +/-25° travel in a rugged housing
e Qutstanding EMI/RFI immunity

¢ Redundant output available

¢ RoHS compliant
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JHS-RC

SINGLE AXIS RETURN TO CENTER JOYSTICK 70 CENTER

SINGLE AXIS HALL EFFECT JOYSTICK WITH RETURN TO CENTER FEATURE

+25° e

-25°
DIRECTION 1 DIRECTION 2

i — ]

4X THREADED NUT

3.25 MAX. = = =
=1 =1 =
PLUS SIGN AND SLOT
DESIGNATE +Y
111
CABLE NOT SHOWN IN k
ALL OTHER VIEWS

|
|
‘ 2X 3.350 ‘
‘ ‘ 4X 3210 HJ L
—{B% {% CABLE OD .225 (1.75)

1.455 2X 1.440

[

3.080 4X R.250 4.5

3.5

JE
>
=
—
m
-
a0
m
@
—
(B
©)
zZ
=
el
©)
=
wn

4.1 {

OUTPUT VOLTAGES
(EACH DIRECTION)

-25 0 25

TRAVEL ANGLE (DEGREES)
(NOMINAL)

_ \ _— =
DIRECTION 1 DIRECTION 2
(+TRAVEL) (-TRAVEL)
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JHT

JovsTICK MINIATURE HALL EFFECT JOYSTICK

COMPACT DESIGN

Standard Characteristics/Ratings:

GENERAL:
Full Boot Sensor Type: Hall effect analog, factory programmed ground and supply line
break detection; over voltage and reverse voltage protection
Design: Contactless sensing

ELECTRICAL RATINGS: Rated at Vcc =5V @ 20°C Load = 1ma (4.7KQ)

Electrical
Units Min Typ Max
Supply Voltage vDC 45 5 5.5
Output Voltage Tolerance vDC -25 N/A +.25
at Center @5V Vee
Output Voltage Tolerance vDC -25 N/A +.25
Half Boot with P9 Pushbutton Full Travel @5V Vee
. . . . . ’ . *
The JHT miniature series Hall effect joystick’s compact design (Sé’gp(;y\fcucrfgt/ lo<0} mA /A 10 12
and robust construction is the ideal solution where space is Output Impedance 0 NA . /A

limited and precision control is required. Ideal applications
include: robotics, construction equipment, hydraulic controls,
medical and surgery equipment, security and surveillance video
cameras. The JHT has been tested to five million cycles with no
degradation of electrical performance or boot wear. Electronics

*Single output per axis. Dual output per axis available. Supply current 20mA typical.

MECHANICAL:
Joystick Mechanical Life: 5,000,000 cycles in all directions

are sealed to IP68S and EMI/RFI immunity are per SAE J1113 P9 Mechanical Life: 1,250,000 cycles
specifications. See JHT Z-axis pages for z-axis options. Travel Angle: 18° min to 22 max, 20° typical
. Overtravel Angle: 0.5° min to 1.5° max, 1° typical
Fe atures' Joystick Operating Force: With bellows, at grip 0.5 [b. min to 1.5 Ibs. max
e Compact design excellent for armrest & over temperature range
panel mounting P9 Operating Force: @20°C 8 0z min to 16 0z max, 12 oz typical
¢ Proven contactless analog output Hall ENVIRONMENTAL:
effect technology Operating Temp Range: -40°C to +85°C
¢ 5million operational cycles in all directions Seal: Electronics seal to IP68S
° Electronics sealed per IPGss RFI/EMI: Withstand per SAE J1113
¢ Single or omni-directional MATERIALS:
e Optional pushbutton switch(es) available Housing: Thermoplastic, black
e RoHS comp“ant Bellows: Silicone, black. Additional materials available, contact factory.
JHT PART NUMBER CODE
JHT - XX X X XX X X
Switch/Boot Style Gating* Operating Force Output 1 Output 2 Termination P9 Button Color**
11. With P9 Pushbutton & Full Boot 1. Gated: Single axis—  1.11b AA.25+/-2.0VDC NONE 1.24 AWG N.None
12. With P9 Pushbutton & Half Boot Return to Center BB. 2.5 +/- 20VDC 25 +/-20VDC Wire Leads 1.Red
21. Without Pushbutton & with Full 2. Gated: Two axis - CC. 25+/- 20VDC 25-/+2.0VDC 2.Cable, 22 AWG 2.Black
Boot Return to Center DD. 25 +/- 15VDC NONE ‘P19|/34) P?]’C/ 3.0range
3 Qmnidirectonal, EE254-15VDC 25+ 15DC ket (1T Tong " 4 Yellow
: : 4. Omni-directional; FF.254/-1.5VDC 25-/+15VDC not shown)**** 5.Green
Watertight panel seal available Round On-Axis and GG.0.5-45VDC 05-45VDC 6.Blue
for Boot Styles 11 and 21 Off-Axis Guided Feel HH.1.0- 4.0VDC 1.0-4.0VDC 7.Purple
5. Omni-directional; JJ. SPI, 3.3V Supply***  NONE 8.Gray
Round On-Axis Guided KK. SPI, 5V Supply***  NONE 9. White
Feel LL. CANopen**** NONE
*Gated = Restricted movement in XY axis only. Gating icons appear on page 111. MM. J193g%*** NONE

**Applies only to half boot with pushbutton option.

***Pg'S are not part of the SPI output.

***¥¥Qutputs LL & MM must be used with termination option 2. Cable termination option only available with LL & MM options.

NOTES:

« Qutputs are from the center to the full travel position in each direction.

* Options “AA,” “BB,” “CC,” “DD,” “EE" and “FF" provide increased voltage in +X, +Y; and decreasing voltage in -X, -Y direction from one output per axis.

* Options “GG"” and “HH" provide increasing voltages in all directions (+X, +Y, -X, -Y) from 2 outputs per axis.

* Options “BB” and “EE” provide redundant output 2 which duplicates output 1. Options “CC” and “FF” provide redundant output 2 which is inverse of output 1.
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JHT

MINIATURE HALL EFFECT JOYSTICK JOYSTICK

COMPACT DESIGN

Full Boot Version Shown

T
— % <

1.280+.005
@1.380

$ $"\4><§25.1401.005

SUGGESTED PANEL OPENING
MAX. PANEL THICKNESS OF 0.140

L
G —T—GRP—T

SLOT DENOTE!
2.45 MAX 3_\

1.67
SQUARE

.75 MAX

|
— T
#4-40 UNC- 25—/ v

/ 4X X
WIRE BUNDLE 2: THREADED INSERTS
LABEL: .375 THD. DEPTH
WIRE PART NUMBER
/BUNDLE 1 OTTO 21649
DATE CODE (YYWW)
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>
—
9.00+0.50 —
m
m
M
m
(@)
mmonnnn r =
o
e,

zZ

& g—~——O—+ RED (Vec 1)
_ET—O¢ BLACK (GND 1) ;_U|
- BLUE (X1OUTPUT) = = = = = = = = = = = = = = = = = = = = = = = . O
—
(¥p]

.1|_|
i

O~ YELLOW (Y1 OUTPUT)

vee I RED (5.0 VCC)

Q__trﬁw_Q_OR
i ORANGE (3.3 VCC)

il
AH
i

'
'
! ' (‘?—BLACK (GROUND)
T -+ °—OO—5—_1_—-—O+ VIOLET (Vee 2) ' _l_ J,- .
,I._O( )TT—CT D GREEN (GND 2) ' L + —O—oreeN wos)
+ 1+ O ORANGE (X2 OUTPUT) : I I '
' = =
L . -
= = ' ) + + (I)—WH\TE (SS)
i :JE OT WHITE (Y2 OUTPUT) , ;L ;L X
- - ! ' ()—BLUE (SCLK
______________________ R . T T e
GENERAL SCHEMATIC ' l :-L !
(WIRE BUNDLE 1) ' '
ALL OUTPUTS ARE NOT PRESENT IN ALL CONFIGURATIONS N + ¥ O' YELLOW (MISO)
' l
_______________________ : i I
' L GRAY (P9 SW) ' .
' |—|I ' 1o o e e o el e e
' 1 ' SPI SCHEMATIC
! - GRAY (P9 SW) (WIRE BUNDLE 1)
T 3 ONLY ONE SUPPLY WIRE IS PRESENT WITH EACH CONFIGURATION
PUSHBUTTON SCHEMATIC

(WIRE BUNDLE 2)
ALL WIRES ARE NOT PRESENT IN ALL CONFIGURATIONS
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JHT

JovsTICK MINIATURE HALL EFFECT JOYSTICK

COMPACT DESIGN

JHT Switch/Style Boot Configuration

HALF BOOT FULL BOOT Z AXIS WITH

PUSHBUTTONS

JHT and JHT Z-Axis Icons Demonstrating Feel*

> O QO

Gated; Gated; Omnidirectional; Omnidirectional; Omnidirectional;
Single Axis - Two Axis - Round Smooth Feel Round On-Axis and Round On-Axis
Return to Center Return to Center Off-Axis Guided Feel** Guided Feel

*Feel defined by shading.
**Full output available in all directions. Contact factory for details.
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MINIATURE HALL EFFECT JOYSTICK

JHT

MINI

JOYSTICK

COMPACT DESIGN

OPTION AA

4.50
|1
A
3.50
|
|
250 VOLTS
|
|
1.50
|
|
0.50
-20 -16 -12 -8 -4 0 4 8 12 16 20

DEGREES

-X,-Y TRAVEL =—+& +X,+Y TRAVEL
NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
OUTPUT1

OPTION CC

< 450
~ L1
5 —
. 350
4 1
T >
= 250 VOLTS
L1 ~
1 S
S 1.50
L1 =
L1 ~ .
050
20 16 12 -8 4 0 4 8 12 16 20
DEGREES
-X,-Y TRAVEL —=+——&= +X,+Y TRAVEL
NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
OUTPUT1
------ OUTPUT2

OPTION EE

450
=
= 350
‘/A
=Tt
- 250 VOLTS
L1
—
= 1.50
=T
0.50
20 -6 12 -8 -4 0 4 8 12 16 20

DEGREES

-X,-Y TRAVEL —=s—+= +X,*Y TRAVEL

NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
OUTPUT1

------ OUTPUT2

OPTION GG

4.50
3.50
N
250 VOLTS
J
1.50
4+ =—1———1—F——1= 050
20 -6 12 8 -4 0 4 8 12 16 20
DEGREES
-X,-Y TRAVEL +X,+Y TRAVEL
NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
OUTPUT1
------ OUTPUT2
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OPTION BB

] 4.50
|
L~
= 3.50
|
L=1"
250 VOLTS
L~
L=1"
s 1.50
L=~
=1
= 0.50
-20 -16 -12 -8 -4 0 4 8 12 16 20
DEGREES
-X,-Y TRAVEL +X,+Y TRAVEL
NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
OUTPUT1
------ OUTPUT2
4.50
|~
3.50
L1
|
250 VOLTS
|~
—
— 1.50
|
0.50
-20 -16 -12 -8 -4 0 4 8 12 16 20
DEGREES

-X,-Y TRAVEL ==—%&= +X,+Y TRAVEL

NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
OUTPUT1

OPTION FF

4.50
1 —
5 350
- ]
= 250 VOLTS
1 i 8
L—1 s
— N 1.50
L—1 - N
050
-20 -16 -12 -8 -4 0 4 8 12 16 20

DEGREES

-X,-Y TRAVEL ==—& +X,+Y TRAVEL

NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
OUTPUT1

------ OUTPUT2

OPTION HH

450
> 3.50
N ]
S 250 VOLTS
N %
. 150
0.50
20 6 2 8 4 0 4 8 12 16 20
DEGREES
-X,-Y TRAVEL +X,+Y TRAVEL
NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
OUTPUT1
------ OUTPUT2
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JHT

osmek . MINIATURE Z-AXIS HALL EFFECT JOYSTICK

COMPACT DESIGN

Standard Characteristics/Rating

GENERAL:
Sensor Type: Hall effect analog, factory programmed ground and supply line
break detection; over voltage and reverse voltage protection
T Z-Axis Design: Contactless sensing
ELECTRICAL RATINGS: Rated at Vcc =5V @ 20°C Load = 1ma (4.7KQ)
Electrical - Analog Joystick
Units Min Typ Max
Supply Voltage vDC 45 5 5.5
Output Voltage Tolerance VDC -25 N/A +.25
at Center @5V Vee
Output Voltage Tolerance VDC -25 N/A +.25
Full Travel @5V Vee
Supply Current* mA N/A 10 12
(B=0,Vcc=5Y,lo=0)
Output Impedance kQ N/A 1 N/A
*Single output per axis. Dual output per axis available. Supply current 20mA typical.
Electrical - Joystick Z-Axis Return to Center
With Pushbuttons Without Pushbuttons Units Min Typ Max
. . .. . . Supply Voltage vDC 45 5 5.5
The z-axis mechanism of the miniature Hall effectjoystick knob Output 132 Voltage, 77, Z Ve 295 250 275
means that it can rotate horizontally up to 60°. Z-Axis options 0° Deflection @5V Vee
include detent, friction hold or spring return to center. Its Output 1+2 at Ful Travel D vee B 450 4.5
compact design is the ideal solution where space is limited and Output 1+2 at Full Travel VDC 0.45 0.50 0.75
precision control is required, while its robust construction is -Z Direction @5V Vee
. . .. Supply current (per sensor) mA N/A N/A 10.0
suited for demanding applications. B=0,Vcc=5V,10=0
. . . - . Output - Source Current Limit mA -1.0 N/A 1.0
The JHT joystick has been tested to five million cycles in all B=-X,Vo=0
directions with no degradation of performance. The Z-Axis and/ Electrical - Joystick Z-Axis Friction
or pushbuttons have been tested to one million cycles. Various Units Min Typ Max
gating options are also available. The JHT Z-Axis electronics g“PP'VYOZ'tﬁgﬁ S ‘\;gg 225 250 225
. tput t . X X
are sealed to IP68S and can withstand EMI/RFI per SAE J1113 7 Dhaction L irave @5V Vec
specifications. The JHT Z-Axis has numerous applications Output 1+2 at Full Travel \éDC 0.45 0.50 0.75
and is ideal for construction equipment, unmanned vehicles, -2 Direction SV Vee
i i X X X Supply Current (per sensor) mA N/A N/A 10
hydraulic controls, industrial vehicle controls, medical and (B=0,Vcc=5V,10=0)
surgical equipment, remote control boxes and surveillance g“jff;t ngi“(;ce Current Limit mA -1.0 N/A 10
cameras. Electrical - Joystick Z-Axis 3 Detent
Units Min Typ Max
Featu l'es: Supply Voltage vDC 45 5 55
o . . Output 142 Voltage, +Z, -Z VDC 2.25 250 2.75
¢ 60° rotational movement of the ergonomic knob 0° Deflection @5V Ve
. Output 1+2 at Full Travel vDC 4.25 4.50 4.55
b Compact desmn +Z Direction @5V Vee
Output 142 at Full Travel vVDC 0.45 0.50 0.75
* Contactless analog output Hall effect technology T Do Ul lrave @5V Veo
HTH . . . . Supply current (per sensor) mA N/A N/A 10.0
* S5million operational cycles in all directions B=0,Vec <5V, 10 = 0
(Joystlck) Output - Source Current Limit mA -1.0 N/A 1.0
. . B=-X,Vo=0
¢ Joystick electronics sealed per IP68S Joystick
. 0ptiona| pushbutton switches available Mechanical Life: 5,000,000 cycles in all directions
- Units Min Typ Max
[ )
3.3V SPI & 5V SPI or Analog Output Options Travel Angle Dogrees 18 2 ”
e RoHS comp“ant Over Travel Angle Degrees 0.5 1.0 1.5
Max Allowable Radial Force Lbs. N/A N/A 50
: : : (Styles 11,12 & 21) @ GRP
Environmental Ratings and Materials: Max Allowable Radial Force bs. N/A N/A 15
(All Other Styles) @ GRP
ENVIRONMENTAL: Z-Axis
Operating Temp Range: -40°C to +85°C Mechanical Life: 1,000,000 cycles in all directions
Seal: Joystick electronics without pushbutton sealed to IP68S Units Min Typ Max
Keypad electronics sealed to IP65S Travel Angle (Total) Degrees 56 60 64
EMI/RFI: Withstand per SAE J1113 Operational Torque 0z 10 20 30
with Detent
MATERIALS: Operational Torque 0z 1.0 4.0 10
Housing: ™ lastic. black with Friction Hold
ousing: ermop'astic, bac Operational Torque 0z 8.0 16 24
Bellows: Silicone, black. Additional materials available, contact factory. Return to Center
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JHT

Z-AXIS MINI
JOYSTICK

MINIATURE Z-AXIS HALL EFFECT JOYSTICK

COMPACT DESIGN

: -------------- ‘—3_—'-—0* - o RED (Vee 1) :- --------------------- ; RED 2 AXIS (Ve
' BLACK (GND 1) ' 1 YELLOW vee
' I J- ! ue (X1 OUTPUT) ' @ I ' A (ouTPUT D
Cae——rd | ! B s
' e =] :_ + + QT YELLOW (Y1 OUTPUT) N '
: J'_ J_ -— — I‘ 1 , : B 1 ; B 2 axis(oUTRUT2)
' TT T ‘—OO—‘—:_.—"’”—O+ VIOLET (Vee 2) ' I '
' F( X >TT_( > GREEN (GND2) '_ _____________________ '
N 1 T O~ ORANGE (X2 OUTPUT) Z AXIS SCHEMATIC
1 I_ I ! (WIRE BUNDLE 2)
\ - - ' ALL WIRES ARE NOT PRESENT IN ALL CONFIGURATIONS
) 1 + OFwwre(zouTPUn
. i 1. ; ;
-------------------- ' CRAY SWITCH (GND)
GENERAL SCHEMATIC ' l l '
(WIRE BUNDLE 1) ' N
" 1.280+.005 -‘ $1.34 MAX = ' I:lswz I:lw '
: T L VIOLET
$ $ SWITCH 1
: : ORAN(LO SWITCH 2
1.280+.005 GRP____ L e e e e e e e e e '
?1.380 KEYPAD SCHEMATIC
$ K 2.95 MAX.
4X @ .140+£.005 .
Z-Axis Output
MAX. PANEL THICKNESS OF 0.140 (2.00)
T 4.50
HB=
DIRECTION -Z DIRECTION +Z L1 8%
° L
+30° =T 250 VOLTS
ras SRS . TJ s Hp=
e 1.50
i — L
0.50
-20 -16 -12 -8 -4 0 4 8 12 16 20
1.67 SQ. 7 TRAVEL DEGREES +Z TRAVEL
9.00+.50 NOMINAL OUTPUT VOLTAGE
- 5 OUTPUT1
T e 1 0 OO I I 1 S OUTPUT2
h \_,,X #4-40 UNC-28 (Output 2 present on dual output options only) %
THREADED INSERTS —_—l —
=
JHT Z-AXIS PART NUMBER CODE m
JHT - XX XX X N m
. / N\ . | N 0
Switch/Boot Style (All' Half Boot) Gating* Operating Force Joystick Output 1 Joystick Output2  Termination —
32. Z-Axis with Detent, Single Output 1. Gated; Single axis— 1.11b AA.25+/-2.0VDC NONE 1. 24_AWG (@)
42.Z-Axis with Friction Hold, Single Output Return to Center BB. 2.5 +/- 2.0VDC 25 +/-2.0VDC Wire Leads O
52. Z-Axis Return to Center, Single Output 2. Gated: Two axis - CC. 25 +/- 20VDC 25-/+ 2.0VDC 2.Cable, 22 AWG 5
62.2-Axis with Detent, Dual Output Return to Center DD.25+-1500C  NONE D e uter P
72.7-Axis with Friction Hold, Dual Output 3. Dmni-drectional EE.25+-15VDC  25+/-15VDC jacket (11" long O
82. Z-Axis Return to Center, Dual Output 4. Omni-directional: FF. 2.5 +/- 1.5VDC 25-/+15VDC not shown)*** G
92. Z-Axis with Detent, Single Output wtih ' Round On-Axis a'nd GG.0.5-4.5VDC 0.5-4.5VDC
Two I?ushbunqng _ ‘ 0ff-Axis Guided Feel HH. 1.0 - 4.0VDC 1.0-4.0VDC
A2. Z-Axis with Friction, Single Output with 5. Omni-directional; JJ. SPI, 3.3V Supply**  NONE
Two Pushbuttons ) ' Round On-Axis Guided KK. SPI, 5V Supply**  NONE
B2. %ﬁgl;uzit&?t;ﬁfenter, Single Output with Feel LL. CANopen™** NONE
MM. J1939*** NONE

C2. Z-Axis with Detent, Dual Output with
Two Pushbuttons

D2. Z-Axis with Friction, Dual Output with
Two Pushbuttons

E2. Z-Axis Return to Center, Dual Output with
Two Pushbuttons

*Gated = Restricted movement in XY axis only. Gating Icons shown on page 111 in the JHT mini joystick section.
**Z-Axis and Pushbuttons are not part of the SPI message.
***Qutputs LL & MM must be used with termination option 2. Cable termination option only available with LL & MM options.

NOTES (Applies to Joystick Output Only):

« Qutputs are from the center to the full travel position in each direction.

« Options “AA”, “BB”, “CC”, “DD", “EE" and “FF" provide increased voltage in +X, +Y; and decreasing voltage in -X, -Y direction from one output per axis.
 Options “GG” and “HH" provide increasing voltages in all directions (+X, +Y, -X, -Y) from 2 outputs per axis.

* Options “BB” and “EE” provide redundant output 2 which duplicates output 1. Options “CC” and “FF" provide redundant output 2 which is inverse of output 1.
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JHT

Z-AXIS MINI
JOYSTICK

MINIATURE Z-AXIS HALL EFFECT JOYSTICK

COMPACT DESIGN

Joystick Output Configuration

OPTION AA

4.50
|
L
3.50
|
|+
250 VOLTS
|
|~
1.50
|
I
0.50
-20 -16 -12 -8 -4 0 4 8 12 16 20

X-Y TRAVEL —=— 2% o X +Y TRAVEL

NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
OUTPUT1

OPTION CC

4.50
/
5 —
= 350
|
N —
~ 250 VOLTS
L1 B
= <
S 1.50
L1 =
/ N
050
20 16 12 8 4 0 4 8 12 16 20
DEGREES
-X,-Y TRAVEL —~=-—&= +X,+Y TRAVEL

NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
OUTPUT1

------ OUTPUT2

OPTION EE

450
L—=
= 3.50
’//
=Tt |
< 250 VOLTS
=
=
= 1.50
=1
050
20 -6 12 8 4 0 4 8 12 1 20
DEGREES

-X,-Y TRAVEL =s—& +X,+Y TRAVEL
NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
OUTPUT1

------ OUTPUT2

OPTION GG

250 VOLTS

& e o T=TF == 0.50

20 -6 -2 8 4 0 4 8 12 16 20
DEGREES

-X,-Y TRAVEL —=—&= +X,+*Y TRAVEL

NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
OUTPUT1

------ OUTPUT2
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OPTION BB

450
-/
=
> 3.50
|
=
= 250 VOLTS
L]
L1
1.50
=
18
2 0.50
-20 -16 -12 -8 -4 0 4 8 12 16 20

DEGREES

-X,-Y TRAVEL =—& +X,+Y TRAVEL
NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
OUTPUT1

------ OUTPUT2

OPTION DD

450
—
3.50
//
-
250 VOLTS
—
—
— 1.50
-
050
-20 -16 -12 -8 -4 0 4 8 12 16 20
DEGREES
-X,-Y TRAVEL +X,+Y TRAVEL
NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
OUTPUT1
450
T —
= 3.50
N =
oSN I
= 250 VOLTS
= N
— <
— — 150
L1 4 .
0.50
-20 -16 -12 -8 -4 0 4 8 12 16 20
DEGREES
-X,-Y TRAVEL +X,+Y TRAVEL
NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
OUTPUT1
------ OUTPUT2
4.50
3.50
N 250 VOLTS
N 150
0.50
20 6 2 8 4 0 4 8 12 16 20
DEGREES
-X,-Y TRAVEL +X,+Y TRAVEL
NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
OUTPUT1
------ OUTPUT2
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CP

COMMUNICATION PROTOCOLS 4%

CANopen® & J1939 COMMUNICATION PROTOCOLS AVAILABLE

OTTO is an industry leader in the integration of J1939 and
CANopen® serial bus communications in on and off-highway
operator controls. 0TTO has extensive experience implementing
CAN operating systems in conjunction with the latest generation
of operator controls; replacing traditional electromechanical and
hydraulic systems with solid state, digital and analog electro-
hydraulic control systems. OTTO’s product line of electro-
mechanical switches including pushbuttons, rockers, toggles
and Hall effect devices mated to our Hall effect joysticks and
control handles provide a CAN based integrated solution for any
application.

J1939 offers an industry standard set of defined codes for
consistent system integration.

The OTTO J1939 Joystick will work in processing messages every
20ms. J1939 can be field reconfigured to one of three factory set
CAN addresses using an external resistor. The default factory
addresses are 51, 52, 53. Additional joystick addresses can be
added by assigning a unique identification during configuration.

CANopen® provides a greater degree of flexibility in defining
device IDs and can be remotely configured. CANopen® can also
be configured to run with other system baud rates.

Features: CANbus JH Joystick

¢ Standard configuration for both is three analog input
channels & 12 digital input channels with two digital
output channels

¢ CAN power accommodates a 9-32VDC power
supply input

¢ 1/0 extension for up to 32 digital inputs,
eight analog inputs & 32 digital outputs
by LIN interface

e Both J1939 & CANopen® versions
include a failure monitoring feature

e EMI/RFI per SAE J1113, tested to 100V/M
¢ Operating temperature -40°C to +85°C

¢ Available on JH, JHM or HJFC

¢ All designs are RoHS compliant

STOY¥LINOD 153443 T1vH

-

N NS

HJFC Foot Pedal
with CANbus Interface
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CS

swren - CAPACITIVE TOUCH SWITCH

SEALED SWITCH WITH HIGH CYCLE LIFE

Standard Characteristics/Ratings:

Sensing Distance: 1/16"to 1/8"
(from surface)
Cycle Life: 50M cycles
Operate Force: 01lbs.
Operating Temperature: -40°C to +85°C
Enclosure Seal: 1P68S
Capacitive Switch ELECTRICAL RATINGS:
Conca&vse_?utton Nominal DC Specifications
Capacitive Switch Parameter Description Min. | Typ | Max. | Units Notes
Raised Button VDD Supply Voltage 18 5.5 \
CS-2 IDD Supply Current 40 | 45 mA
The New CS Series Capacitive Touch Sensor Switch is designed voL Low Output Voltage 06 |V Out, 4mA SINK
for applications where control functions are needed for an ENVIRONMENTAL:
unobtrusive style. The switch changes output Ieve_l with the P CISPR 25 (contact factory for more details)
presence of a finger or hand (gloved or ungloved) which makes -
. . ESD: 1S0 10605 (contact factory for more details)
itideal for use as an on-off switch.
) . ) MATERIALS:
The switch sensing area can be a concave surface or a slightly - - -

i X Housing Material: Thermoplastic
raised surface. It can also be customized to accommodate —
surfaces of irregular shape. The CS is designed to be mounted Wires: 20 AWG (x3)
in a panel, grip, armrest or other surface.

The switch can be used as a single device or in combination
with additional CS switches and controlled by software SUGGESTED PANEL CUTOUT
programming. Another unique feature for the CS series is that
it can be painted over and still function. This makes it ideal for - .748+.002
customers who want to place their own pad printed icon or [19.00+0.09] 478500
clear adhesive icons. '[12_1-4:0.05]
The CS series comes standard sealed to IP68S. - } 275
? ! [6.99]
. | J

Features: | 5000 dmme A
¢ Operates by touch with a gloved or ungloved hand [15.88+0.05] | j
¢ Two standard shapes, but can be customized rb L '

- T
[ ]

Active I-ow output 6X R.O63
* No moving parts to wear out [1.60]
¢ Wide operating temperature range
e Completely sealed to IP68S
* RoHS compliant

CAPACITIVE SWITCH PART NUMBER CODE
cs —/X /X /X ;( X
Configuration  Output Sensitivity Color Termination
1. Concave 1. Active Low 1. High 2. Black 1. Flying Leads 6"
2. Raised 2. Medium
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CS

CAPACITIVE TOUCH SWITCH  “"Swneri

SEALED SWITCH WITH HIGH CYCLE LIFE

CS'1 fo—— 97 (6.00 )
[24.5] [152.4]
n YELLOW (OUTPUT)
I
7 3¢ 3¢ 1—=—BLACK(GND)
[18.0] — ::1:\\
RED (V+)
N 24 AWG WIRE
—={ .260
[6.60]
- 445 —=f
[11.30] SCHEMATIC
R.500 — - YELLOW oyrpur
[12.70]
SENSOR L RED,,
S S¢ T
BLACK ¢
F (2.00 ) =
[50.8]
97 (6.00 )
[24.5] [152.4]
f
YELLOW (OUTPUT)
I
71 D ¢ 3¢ P—=—BLACK(GND)
[18.0] —
N—RED (V+)
- 24 AWG WIRE
_ 127 FH
I [3.24]
— .352 =
[8.95]
SCHEMATIC
L YELLOW qyrpyr
— R ——— SENSOR | — RED,
— BLACK ~\p
] o e =200 ) =
[50.8]
Q)
Z
>
0
-
<
Unless otherwise specified, all dimensions are in inch [metric]. In the event of a conflict, the inch nominal value and 3:
tolerance will take precedence. E
5
(@)
T
m
wn
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TC

MODULE SEALED SWITCH MODULE

SELF-CONTAINED, LONG-LIFE, SEALED SWITCH MODULE WITH UP TO 5 POSITIONS

The TC is a self contained, sealed switch module with up to 5
positions. It can be utilized in numerous applications that require a
compact switch module and long life.

At slightly over an inch in diameter, it can be used in a grip, front
panel, or hand held device, just to name a few applications. It is
available in either a top mount or rear mount.

The advantage of the TC switch module is that it incorporates
keypad functionality within a very small footprint. Standard or
custom legends are available and can be LED backlit.

Standard termination options include FPC, flying leads, ribbon

TC-4 TC-3
cable (with or without AMP connector) and FFC (flexible flat

cable). Tested to three million cycles, the TC switch module has ELECTRICAL RATINGS: 1-28 VDC @ Sea Level

an operating temperature range of -40°C to 85°C and it is sealed | Load: 10-100mA Resistive
to IP68S. Electrical Life: 3,000,000 cycles
The TC can be used in panel or grip applications and is especially [ LED Voltage Rating: 20 VDC
yseful in cursor (_:ontrol or data entry appllcatlon_s. Appllf:atlons Mechanical Life: 3,000,000 cycles
include construction, agriculture, industrial, material handling and e E—
medical.
Operating Temp Range: -40°C to +85°C

F t . Operating Force: 1.0 +/- 5 bs.

eatwures: Pushout Force: 5 Ibs. min.
L4 Watertight to IP68S MATERIALS:
¢ Great for grips and panels Housing: PBT
¢ 3 million cycle electrical life Keypad: Silicone Rubber
e LED backlight option Terminal Hardware: None provided

Mounting Hardware: VHB tape

TC-5 TC Switch Module Keypad Configurations

TC-11xxxxx TC-21xxxxx TC-31xxxxx
TC-5 with standard legend
used in a Contour Grip - -
() ()
TC-41xxxxx TC-51xxxxx
TC PART NUMBER CODE
T - X X X X X X X
Position Mounting Termination Backlight  Color Legend* Not Used
1. 1 Position 1. Top Mount 1.FPC, UL 20798 N. None 2. Black None
2. 2 Position 2. Rear Mount (Behind Panel) 2. Flying Leads, 9. White A. Arrows
3. 3 Position UL 1569, 24 AWG
4. 4 Position 3 H_:C' UL 20624 Arrow Legend Styles
5. 5 Position 4. Ribbon Cable, _ il .

UL 2651, & AMP

215083-8 Connector
5. Ribbon Cable,

UL 2651, Blunt Cut

2 POSITION 3 POSITION 4 POSITION 5 POSITION

* Color = White

1 POSITION
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TC

SEALED SWITCH MODULE MOBULE

SELF-CONTAINED, LONG-LIFE, SEALED SWITCH MODULE WITH UP TO 5 POSITIONS

TC-51xxxxx
Top Mount, 5 Position Module

SW1

SW3
SW4

SW2

(9}
=
_|
0
T
<
o
O
c
=
m
(%]

SW5

k SHOWN WITH RIBBON
Rear Mount LU CABLE AND CONNECTOR
_ SEE DETAIL -A- PIN 1
r Sy _‘_‘../
D, ~ =} SHOWN WITH 44
t (A JUUFPC
-

_' DETAIL -A- 7X.049

@

— .380 MAX
PANEL THICKNESS: ACCOMODATES —-| —@1.09
PANEL THICKNESSES FROM
.025 TO .100 WITH VHB TAPE SEAL, PIN 1
AND FROM .025 TO .125 WITHOUT
VHBSEALTAPE. ] Y= SHOWN WITH
FLYING LEADS
——I I—— .100
Standard Arrow Legend Styles Schematic

with optional LED circuit shown

S 2 LED CIRCUIT
I_BLACK 8 B
© o)L & R 2 75 2
4702 4702 4702 47Q
I_WHE7 -

1 POSITION 2 POSITION 3 POSITION VIOLET 6
SW 5
BLUE 5 — -—
SW 4
e oo swa
GREEN 4 ——— -—
© s
1
@ @ YELLOW 3 ——+ o—¢
SW 2
1
4 POSITION 5 POSITION ORANGE 2 — =  o—4
SW1
RED 1 ———— -—
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OVERVIEW

Limit

Switches

LEUTETTTT Ty

SERIES FEATURE ACTUATION MAX RATING SEAL RATING MOUNTING CIRCUITRY
(Resistive @ 115VAC, 28VDC)
P6 Mil Grade, (Pin, Roller) 7A MIL-PRF 8805 5/8",15/32" 1,2, &4 Poles
Sealed Momentary Action Symbol 3 or Symbol 4 Threaded
Pé6-3 Subminiature, (Lever, Plunger, Roller) 10A MIL-PRF-8805 3/8",1/2" dia. 1, 2 & 3 Poles
Sealed Momentary Action Symbol 3 Mounting Holes
P6-4 Commercial, (Ball, Roller) 4A 1P68S 9/16" Threaded 1 or 2 Poles
Sealed Momentary Action

Specifications Subject To Change Without Notice
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P6

SEALED LIMIT SWITCHES  *"sirciis

SEALED AGAINST IMMERSION & CORROSIVE ATMOSPHERES

P6 series switches are sealed againstimmersion and corrosive
atmospheres. These switches are designed for rugged duty
both mechanically and electrically. A one-piece housing, sealed
at the plunger and at the base, offers true environment-free
sealing to comply with MIL-PRF-8805/39, MIL-PRF-8805/40,
MIL-PRF-8805/43, and MIL-PRF-8805/100. Most case parts are
grounded for EMI reduction.

The P6 series is available with roller plunger styles for cam or
slide actuation and pin plunger for in-line actuation. Contact
factory for additional designs.

=
=
_|
=
=
0
T
m
wn

P6 series features the OTTO B2, B3 or B5 series snap-action
basic switch. High contact pressure and unique contact design
provides low contact resistance for low level switching as well
as full rated service.

Features:

e Complies with MIL-PRF-8805 sealing
¢ One-piece housing

e Sealed at plunger and base

e EMI reduction construction

¢ Choice of pin or roller plunger One Piece :
¢ Choice of axial or radial leads HOUS'HQ\

Actuator:

Basic Switches

Inert Gas-Filled
Switching Chamber

Potting

Cross section example of 0TTO P6-24XXX series.
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P6

SWITCHES SEALED LIMIT SWITCHES

FEATURING OTTO B2 & B3 SERIES BASIC SWITCHES

Style A Style B
Pin Plunger Roller Plunger
Radial Leads Radial Leads

@575 - VEBIS/AL/104

VEROS/ 1K

5 = : .
{for MM
FAEE POSITION] | | 4 — HEX HUT
L] [ vy e
0 LOCE WASHER —

: : & ey :
I FASHER ;

m g
FREE POSITION

Style C Style D — B.75 - MESOS/AL/ 04

Pin Plunger — st 250 Roller Plunger W Emn | Lmene o amn
o Flnger Axial Loads I @, 500 - MBROS 100
| L A AZTMUTH NUT

npe ) -

FREE POSITION

E "X ) H"'&' e I'|'
| / /— =X el
nym F_.x.-' L.:,c;;_
FREE FOSITION f WASHER —
l KETYWAY
i .!_ ! WASHER

— HEX NUT

#7 LOCK WASHER —,

KEYAY -
WASHER

b

=1 ™[ ey
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SEALED LIMIT SWITCHES

P6

SEALED LIMIT
SWITCHES

FEATURING OTTO B2 & B3 SERIES BASIC SWITCHES
Electrical Life: 25,000 cycles
SPECIFICATIONS: Standard Models . y
Low Level Life: 25,000 cycles 2
ELECTRICAL RATINGS: Contact Resistance: Per MIL-PRF-8805 1 —O/.)_
Load Sea Level @ 28VDC 50.000 fet @ 20VDC Operating Force: 6.0 Ibs. to 12.0 Ibs. stan- E A__3
RATING TABLE 1 dard. : 5
Resistive IA IA Other forces available. 4_0)_
Inductive 4A 25A Overtravel Force: 30.0 Ibs. max A 6
Motor 4A (4A) Release Force: 4.0 Ibs. min
DWV 1000Vrms 400Vrms Pretravel: 2PDT Schematic
MIL-PRF-8805/39, /40, /43: 0.040 inches
RATING TABLE 2 MIL-PRF-8805/100: 0.070 inches
Resistive A A Movement Differential: 2
Inductive 3A 3A MIL-PRF-8805/39, /40, /43: 0.020 inches 1 T
Motor A A MIL-PRF-8805/100: 0.035inches ' A 3
Lamp 2A 1A Overtravel: _ :
MIL-PRF-8805/39, /40, /100: 0.250 inches ' 5
DWV 1250Vrms 600Vrms X —O/}_
Wire Type: 4 1
RATING TABLE 3 Per MIL-W-22759/7 1A —
Resistive A 1A Marked per MIL-W-5088. ! 6 'g
Standard length: 6 feet. Other lengths avail- 1 8 =
Inductive 2A 2A able. ; —
M 4A A ; 7 ' 2
otor Operating Temp Range: -55°C to 85°C ! . 9 é
pwv 1000Vrms 400Vrms Mounting/Termination: i =
RATING TABLE 4 Bushing mounting with positive, non-turn fea- i 11 (:E
— - — - tures. Wire leads potted at terminal base for 0 =
Load Type  Power Circuit ElexLogic  Low Level Power Circuit Elex Logic strain relief and added insulation. Each wire is wn
Resistive 1A 0.01A 0.01A 1A 0.01A marked with circuit identification. A__12
Inductive 0.5A N/A N/A 0.5A N/A For specific details not sh_o_wn above_, _pleqse
DWV 1000Vrms 400Vrms consult the approprlate mllltary specification 4PDT Schematic
sheet or OTTO's product drawing.
Circuitry Plunger/Lead Dim. A Dim. B Dim. C Dim. D Dim. E Electrical Military Catalog
Exit Style Free Position Bushing Length Thread Body Dia. Body Length Rating Number Number
(inches +/-0.030)  (inches +/-0.030)  (inches) (max inches)  (max inches) Table
MIL-PRF-8805/39
2PDT A-Pin/Radial 1.375 1.000 0.625-24 0.720 0.980 1 MS21321-1 P6-24000
APDT A-Pin/Radial 1.375 1.000 0.625-24 1.031 1.200 1 MS21321-2 P6-24001
MIL-PRF-8805/40
2PDT A-Pin/Radial 1.375 1.000 0.625-24 1.015 0.980 3 MS24331-1 P6-24002
MIL-PRF-8805/43
2PDT A-Pin/Radial 0.875 0.625 0.469-32 0.720 1.000 1 MS27240-1 P6-24003
4PDT A-Pin/Radial 0.875 0.625 0.469-32 1.031 1.200 1 MS27240-2 P6-24004
2PDT B-Roller/Radial * 1.295 N/A 0.469-32 0.720 1.000 1 MS27240-3 P6-14000
4PDT B-Roller/Radial * 1.295 N/A 0.469-32 1.031 1.200 1 MS27240-4 P6-14001
2PDT A-Pin/Radial 0.875 0.625 0.469-32 0.720 1.000 4 MS27240-5 P6-24005
4PDT A-Pin/Radial 0.875 0.625 0.469-32 1.031 1.200 4 MS27240-6 P6-24006
2PDT B-Roller/Radial * 1.295 N/A 0.469-32 0.720 1.000 4 MS27240-7 P6-14002
4PDT B-Roller/Radial * 1.295 N/A 0.469-32 1.031 1.200 4 MS27240-8 P6-14003
MIL-PRF-8805/100
4PDT A-Pin/Radial 1.375 1.000 0.625-24 1.030 1.100 2 MIL-PRF-8805/100-007 P6-24043
4PDT C-Pin/Axial 1.375 1.000 0.625-24 1.030 1.200 2 MIL-PRF-8805/100-008 P6-24044
4PDT B-Roller/Radial ** 1.781 0.794 0.625-24 0.925 1.100 2 MIL-PRF-8805/100-009 P6-14035
4PDT D-Roller/Axial ** 1.781 0.794 0.625-24 1.030 1.200 2 MIL-PRF-8805/100-010 P6-14036
4PDT A-Pin/Radial 1.375 1.000 0.625-24 1.030 1.100 2 MIL-PRF-8805/100-015 P6-24007
4PDT C-Pin/Axial 1.375 1.000 0.625-24 1.030 1.200 2 MIL-PRF-8805/100-016 P6-24008
4PDT B-Roller/Radial ** 1.781 0.794 0.625-24 1.030 1.100 2 MIL-PRF-8805/100-017 P6-14005
4PDT D-Roller/Axial ** 1.781 0.794 0.625-24 1.030 1.200 2 MIL-PRF-8805/100-018 P6-14006
* Roller diameter is 0.375 inches. ** Roller diameter is 0.500 inches. NOTE: SEE MILITARY QPL CROSS REFERENCE LISTING IN APPENDIX.

185

Specifications Subject To Change Without Notice www.otto-controls.com


https://www.otto-controls.com/

P6

vesans - LIMIT SWITCH NOTEWORTHY DESIGNS

APPLICATION-SPECIFIC MODIFIED PRODUCTS

Modified Military Styles

Circuitry Free Position Bushing Length Overall Length
(inches) (inches) (inches)

Pin Plunger, Radial Lead Exit

2PDT 1.375 1.000 2.375
2PDT 1.575 1.200 2.575
2PDT 0.875 0.625 1.875
4PDT 1.375 1.000 2.475

Pin Plunger, Axial Lead Exit

2PDT 0.875 0.625 2.250

2PDT 1.575 1.200 2.950
Roller Plunger, Radial Lead Exit

4PDT 1.781 0.794 2.781

2PDT 1.295 0.630 2.295

2PDT 1.980 1.095 2.980

Roller Plunger, Axial Lead Exit

2PDT 1.700 0.860 3.200

4PDT 2.150 0.794 3.800

Custom Paint

Design 4 (Resilient) sealed single pole switch features
polyurethane paint on the switch body and has a military
style connector. Bushing is 15/32-32.

Actuating Force: 9.0 +/-3.01bs.

Flange Mount

Low profile four pole switch features flange mounted
stainless steel housing with an 8 pin connector.

Actuating Force: 6.0 +3.0/-2.0 Ibs.

Rel F i 2.0 lbs. mi Release Force: 2.0 Ibs. min
oe ‘:‘” :’_'ce' 0'12;' min Circuit: 4PSTN.C.

Ye rave : ' min Rating: 0.5 amps Resistive for
Circuit: SPDT 100,000 cycles
Rating: 7 amps Resistive Contacts: Silver/Gold

4 amps Inductive d
Contacts: Gold
Longer Bushing Rubber Bonded Leads

This two pole switch features an extra long mounting bushing.
Bushing is 15/32-32.
Overtravel: 0.250" min a7

Aircraft switch features special 48" leads with a
Fluorosilicone rubber bonded to wire leads.

Total Travel: 0.300" min
Operating Force: 9.0 +/-3.01bs. Operating Force: 11.0 +/- 5.0 Ibs.
Release Force: 4.0 Ibs. min Release Force: 4.0 Ibs. min
Circuit: 2PDT Circuit: 4PDT
Rating: 7 amps Resistive Rating: 0.04 amps to 0.5 amps
3 amps Inductive Inductive
Contacts: Gold Contacts: Gold
Sleaved Wires Adjustable Roller Plunger
This two pole switch features a lower spring Design 4 (Resilient) sealed 2PDT limit switch
force and sleaved wires. with adjustable orientation of roller plunger
iy at45' increments. 72" wire leads included.
Overtravel: 0.500” min p—
. ” H - ——

Operating Force: 3.0t0 6.0 Ibs. Overtravel: 0.125" min _-_j:..'.‘--'n
Release Force: 2.0 Ibs. min Operating Force: 9.0 +/- 3.0 Ibs. ,.."‘5"
Circuit: 2PDT - Release Force: 4.0 Ibs. min

T st . 2 Circuit: 2PDT
Rating: 7 amps Resistive w

4 amps Inductive Rating: 7 amps Resistive
Contacts: Gold 4 amps Inductive
Contacts: Gold

186 OTTO Full Line Catalog
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SUBMINIATURE WATERTIGHT SEALED

P6-3

LIMIT
SWITCHES

FEATURING OTTO B5 SERIES BASIC SWITCHES

These subminiature sealed switches are contained in a
rugged aluminum housing with choice of lever, roller or
plunger. Featuring the B5 series basic switch, the P6-3
series is able to switch up to 10 amps. The high contact
pressure and superior wiping action of the OTTO design
also makes the P6-3 series an excellent choice when
switching logic level loads.

Sealing against water and other liquids is per MIL-PRF-8805.
Wire leaded models feature potted leads. The solder terminals

are epoxy sealed.

Features:

Compact design

Watertight to MIL-PRF-8805
Choice of four actuator styles
Choice of wire lead or solder termination styles
Up to 10 amps switching capability
High contact pressure
Precision operating points

Overtravel

Lever Style

Plunger Style

Roller

Plunger
Style

Lever Style

Standard Characteristics/Ratings:

ELECTRICAL RATINGS: Sea Level @ 28VDC 50,000 feet @ 28VDC

Load Single Circuit N.O. or N.C. 2 Circuit Per Pole Single Circuit N.0. or N.C. 2 Circuit Per Pole

Resistive 10A 10A 10A 10A

Inductive 1.5A 5A 3.5A 2A

Motor 4A 2A N/A N/A

DWV 1000Vrms 500Vrms

Electrical Life: 50,000 cycles

Mechanical Life: 50,000 cycles

OPERATIONAL: P6-31 P6-32 P6-33 P6-34 P6-35 P6-36 P6-37 P6-38
Operating Force: 16 0z max 40 0z max 20 0z max 40 0z max 32 0z max 40 - 60 0z max 20 0z max 48 0z max
Release Force: 4 0z min 8 0z min 4 0z min 8 0z min 4 0z min 24 0z min 4 0z min 8 0z min
Movement Differential: 0.060" max  (0.020"+0.010" max|  0.060" max 0.020"+0.010" max 0.080" max  [0.010” - 0.035" max|  0.080" max 0.040" max
Pretravel: 0.125" max 0.050" max 0.125" max 0.070” max 0.125" max 0.050" max 0.125" max 0.070" max
Overtravel: 0.025" min 0.012" min 0.025" min 0.187" min 0.025" min 0.012" min 0.025" min 0.187" min
Strength of Actuator: 10.0 Ibs. 25.0 Ibs. 10.0 Ibs. 25.0 Ibs. 10.0 Ibs. 25.0 Ibs. 10.0 Ibs. 25.0 Ibs.
Temperature Range: -55°C to +85°C

Seal: Enclosure Design 3, watertight per MIL-PRF-8805
MATERIALS:

Plunger: Corrosion resistant steel

Lever: Corrosion resistant steel (where applicable)

Mounting Hardware:

None provided except Actuator Style options 4 and 8 include hex nut, lockwasher and keyway washer

Specifications Subject To Change Without Notice
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P6-3

LIMIT

SWITCHES

SUBMINIATURE WATERTIGHT SEALED

FEATURING OTTO B5 SERIES BASIC SWITCHES

P6-3 PART NUMBER CODE

P6-3 X

Single Pole
X X

_

Actuator Style Terminal Style
1. Lever 1. Solder Terminals
2. Plunger 3.1 Potted Leads

3. Roller Lever 4.3 Potted Leads

Circuitry

1. SPNO-DB, Form X
2. SPNC-DB, Form Y
3. SPDT-SB, Form C

X X

\

Mounting Holes (See drawing below.) Serial Digit
1. No Holes 0. 0 Except for
2.1/2" Centers for #4-40 Screws Specials

4.3/8" Centers for #2-56 Screws

4. Qvertravel Plunger* 5.6 Potted Leads 4. SPDT-DB, Form Z

* No mounting holes are offered in models with threaded bushing

STYLE P6-31 STYLE P6-32 STYLE P6-33
R.68
. R.70£.03 292 .292
.292 g.320
+—f 1 09 — POST .
_.4{5 .5204.030 T i l‘l‘ ooETAL GPERPT) 765 MAX.
-‘{T:OQ—; (opéR’er.) FREE POS. (3004030 19 _0{9 484 N FREE POS.
[} : ]
l_f__@ @‘:M wei” | |9 & ]:_@ % L os0
69 2X "C .69 ‘ N_2x "c"

| |
| N-2X"C" 69 |
| |

1

o U N"CJ . - ! U lLJ o l ol |

|

.85 85 .85
STYLE P6-34* >
KEYWAY
1 1032 “o00 DEEP _ <>_ fx (.080 SQ. W W
.062 *5% WIDE OR ¢.080) | |
M25082-C20 F T F T 5
882+.030 +F 3 =53
FREE POS (2X) HEX NUT C T I = T =
MS35333-134 nAN
1962030 LOCKWASHER DETAIL "A | 97 |
l i KEYWAY WASHER |
! OTTO #700231 HOUSING
1 | 080__|fR | 125+.030 OPENINGS
69 ! ¢rYP. = v T W OPTIONAL
’ ‘ 125 .t
_I_ ! -—.32’| A" +2"
-0" 375+.125
N"O N"c | N"c h!lo SOLDER TERMINAL STRIPPED
.86 (TERM. STYLE 1
*SWITCH WIDTH IS .39 EXAMPLE) POTTED WIRE LEADS
CIRCUIT SCHEMATIC (TERM. STYLES 3,4 &5
NG NG EXAMPLE)
o A NO
SPNO - DB SPNC - DB POTTED WIRE DIM“B” DIM“C”
(FORM X) (FORMY) LEADS MOUNTING HOLES: CNTRS. DIA.
NC NC «pn
[;LNC v | w STYLE ~ DIM"A" | CODE 2 FOR 4-40 SCREWS ~ .500  @.112 +.003
¢ A & A 3 12 CODE 4 FOR 2-56 SCREWS  .375 3.089 +.003
NO NO NO 4 36"
SPDT SPDT - DB ”
(FORM C) (FORM 2) S 72
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P6-3

SUBMINIATURE WATERTIGHT SEALED SWITCHES

FEATURING OTTO B5 SERIES BASIC SWITCHES
P6-3 PART NUMBER CODE
Double Pole
P6-3 X X X X X
Actuator Style Terminal Style Circuitry Mounting Holes (See drawing below.) Serial Digit
5. Lever 1. Solder Terminals 1. DPNO-DB, Form XX 1. No Holes 0. 0 Except for
6. Plunger 2. Taper Tab, Quick Disconnect 2. DPNC-DB, Form YY 2.1/2" Centers for #4-40 Screws Specials
7. Roller Lever 3.1 Potted Leads 3.DPDT, Form CC 4.3/8" Centers for #2-56 Screws
8. Overtravel Plunger* 4. 3’ Potted Leads 4. DPDT-DB, Form Z2Z
5.6’ Potted Leads
* No mounting holes are offered in models with threaded bushing
STYLE P6-35 STYLE P6-36 STYLE P6-37
R.68
292 R.70+.03 5 30 292 292 .
A} @109+ r 640 %
484 09 ( 25.0) prak 030 aooi 030 1 a 09 (OPER.PT.) .765 MAX.
. . _; OPER.PT.) FREE POS. rF 50S. 19 il _{ _4?4 FREE POS. g
—D — ] l | - ) <
e Noe = [T & N A
69 ‘ 69 | 2X"C" 69 | N_ox "C" =
| | | wn
] | ]
T 1 T

T
o L H . ! U J o o L” i

85 85 .85
STYLE P6-38 KEYWAY
.062 “ooo WIDE
.032 355 DEEP
.882+.030 Wi 052 oF Boy 1O 11_9
FREE .
M25082-C20 | | |
POSITION (2X) HEX NUT F— T — I _-T-_ ol T FFT—/
.56 MS35333-134 F—F =4 E—F =5 —— % —_
\ T LOCKWASHER :F
\KEYWAY WASHER | | |
OTTO #700231 | 97 |
@.080 L ! - . ‘ .
. HOUSING
87 o @_[ 25 U \_] 22 £ OPENINGS
125_ . } T T Ig OPTIONAL
: TAPER TAB o
| — 585 —= QUICK DISCONNECT ~ "A" '3, —{375* s
07 1 1 (TERM. STYLE 2 | Sroe 12
NO  NC NC  NO SOLDER TERMINAL EXAMPLE) & TINNED
(TERM. STYLE 1 MATES WITH AMP
85 : SERIES 78
EXAMPLE) RECEPTACLES POTTED WIRE LEADS
(TERM. STYLES 3,4 &5
EXAMPLE)
CIRCUIT SCHEMATIC
- N — e T YO My L ¢ POTTED WIRE DIM'B" DIM‘C’
; y v | y—= LEADS MOUNTING HOLES: CNTRS.  DIA.
0 = A A - A “AD
v Ao | ;o Nof No o STYLE ~ DIM'A" | CODE 2 FOR 4-40 SCREWS ~ .500 ~ @.112 +.003
N . N NC . ”
. A 4 L e v !NC 3 12 CODE 4 FOR 2-56 SCREWS  .375 @.089 +.003
ot Ay CI:I A A A 4 36"
NO NO NO 5 72"
DPNO - DB DPNC - DB DPDT DPDT - DB
(FORM XX) (FORM YY) (FORM CC) (FORM Z2)
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P6-4

LIMIT
SWITCHES

WATERTIGHT LIMIT SWITCHES

COMMERCIAL, SEALED LIMIT SWITCH

The P6-4 series switches are commercial grade limit switches
that are watertight and completely sealed to IP68S and IP69K.
They are designed to be operated in extreme temperature ranges
and with their stainless steel housing, are for use in the most
rugged, harsh environments. These switches are available with
either a ball or roller plunger actuation method. In addition, these
switches can be configured as single pole and double pole plus
single throw and double throw. The P6-4 offers three connection
methods, solder or screw terminal plus flying wire leads.

Ball Plunger
Actuator Style

Roller Plunger
Actuator Style

Features:
Sealed watertight to IP68S and IP69K
One-piece Stainless Steel housing

Built to withstand extreme temperatures
Choice of ball or roller plunger

Three connection method options

Standard Characteristics/Ratings:

POTTED LEADS IDENTIFICATION

SPST-NO-DB, FORM X

2 WHITE WIRE (NO POLE-1)

SPST-NC-DB, FORM Y

2 BLACK WIRE (NC POLE-1)

SPDT-DB, FORM Z

2 WHITE WIRE (NO POLE-1)
2 BLACK WIRE (NC POLE-1)

DPST-NO-DB, FORM X

2 WHITE WIRE (NO POLE-1)
2 RED WIRE (NO POLE-2)

DPST-NC-DB, FORM Y

2 BLACK WIRE (NC POLE-1)
2 YELLOW WIRE (NC POLE-2)

DPDT-DB, FORM Z

2 WHITE WIRE (NO POLE-1)

2 BLACK WIRE (NC POLE-1)

2 RED WIRE (NO POLE-2)

2 YELLOW WIRE (NC POLE-2)

SPST-NO-DB & SPST-NC-DB

2 WHITE WIRE (NO POLE-1)
2 YELLOW WIRE (NO POLE-2)

ELECTRICAL RATINGS:

Load Sea Level Sea Level Cycles
@ 28VDC 115VAC, 60Hz

Standard Resistive 4A 4A 50,000

Standard Inductive 2A 2A 50,000

Logic Level Resistive 10mA @5VDC NA 100,000

DWv 1000Vrms

MECHANICAL:

Pretravel: 0.055 max

Actuating Force: 35+/-1.5Ibsor5.5+/- 2.0 Ibs

Overtravel: 0.125

Full Overtravel Force:  17.0 Ib. max

Releasing Force: 1.0 Ib. min

Mechanical Life: 100,000 cycles

ENVIRONMENTAL:

Temperature Range: -55°C to 105°C

MATERIALS:

Actuator: Stainless steel or Torlon PAI

Case: Stainless steel (303)

Seal: IP68S and IP69K

Mounting Hardware: Hex nut and lockwasher

Terminal Hardware: Screw and lockwasher (only with screw terminal switches)

Not Used

P6-4 PART NUMBER CODE
P6-4 X XX X * *
Actuator Style Terminal Style Circuitry Actuation Force Not Used
1. Ball 1. Solder 11.1 pole SPST-NO-DB, FORM X 1.354/-1.5LBS
2. Roller 2. Screw 12. 1 pole SPST-NC-DB, FORM Y 2.55+/-2.0LBS

3.12" Potted Leads
4. 36" Potted Leads
5.72" Potted Leads

190 OTTO Full Line Catalog

13.1pole SPDT-DB, FORM Z*
24.2 pole DPST-NO-DB, FORM X
25.2 pole DPST-NC-DB, FORM Y
26.2 pole DPDT-DB, FORM Z*

21.2 pole SPST-NO-DB & SPST-NC-BD

* Options not available for Screw Terminal Style (2)

Specifications Subject To Change Without Notice



WATERTIGHT LIMIT SWITCHES

P6-

4

LIMIT
SWITCHES

COMMERCIAL, SEALED LIMIT SWITCH

ACTUATOR STYLE

TERMINAL STYLE

.772+.020
FREE POSITION

®

BALL ACTUATOR STYLE

<—- 1.45 MAX.

—e| = (.06)

NO TERMINALS: ROUNDED END
NC TERMINALS: SQUARED END

SOLDER TERMINAL STYLE

1.375+.030
FREE POSITION

(1.45)

.072
KEYWAY

'.\“ I

e ?)".\\".H\\

il
e fj

ROLLER ACTUATOR STYLE

9-16-18 UNEF-2A

~— 1.41 MAX. —=

j <— (.08)

SCREW TERMINAL STYLE

CIRCUITRY OPTIONS

1.65 MAX. 12.0«1.0,
36.01.5,

OR

72.0:2.5
(SEE CHART)

L 0 A‘T 25213 TYP.
=

—AE 18 AWG WIRES
21.05

POTTED LEADS STYLE

o—A Ao o—4A Ao
SPST-NO-DB SPST-NC-DB SPDT-DB
FORM X FORM Y FORM Z
SCHEMATIC SCHEMATIC SCHEMATIC
_ 1 O—w | v O O—w | v O
o—=A Ao o—=4A Ao
S O—w | v ° O—w | v O
o—4A Ao o—=A Ao
DPST-NO-DB DPST-NC-DB DPDT-DB
FORM X FORM Y FORM Z
SCHEMATIC SCHEMATIC SCHEMATIC
O—w | v O
o—4A Ao
SPST-NO-DB &
SPST-NC-DB
SCHEMATIC

Specifications Subject To Change Without Notice
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PUSHBUTTON SWITCHES OVERVIEW

ATION MAX RATING

SERIES (Resistive @ 28VDO) SEAL RATING APPROVALS MOUNTING
. . Unsealed, 5/8"or 15/32"
LP3 LED Lighted Momentary Action 5A IP64 or IPG8S UL (E61705) Threaded or Press Fit SPST-DB, SPDT-DB
Shorter LED . Unsealed, 5/8" Threaded
LP3S Lighted Momentary Action 5A IP64 or IP68S & IPE9K N/A or Press Fit SPST-DB, SPDT-DB
LED Lighted ' 5/8"or 3/4"
LP3-V Vandal Resistant Momentary Action 5A P64 or 1P68S N/A Threaded SPST, SPDT-DB
Shorter LED 5/8"or 3/4"
LP3S-V Lighted Vandal Momentary Action 5A P64 or IP68S & IP69K N/A SPST-DB, SPDT-DB
3 Threaded
Resistant
. A Unsealed, 5/8"or 15/32"
LP5 LED Lighted Alternate Action 5A 1P64 or IP68S UL (E61705) Threaded or Press Fit SPST, SPDT
UL Recognized
LED Lighted . Component, 5/8"or3/4"
LP5-V Vel s m i Alternate Action 5A P64 or IP68S UL1500 Ignition Threaded SPST, SPDT
Protected
LP7 &%ﬂ}i&“&ﬁ% Momentary Action 5A IP68S N/A Press Fit SPST-DB, SPDT-DB
LP7-D A[jggiiesgé%esve Momentary Action 5A IP64 or IP68S N/A 15/32" Threaded ~ SPST-DB, SPDT-DB
LP9 LED Lighted ~ Momentary Action 5A IP68S N/A 153 aTP*][ﬁadEd SPST-DB, SPDT-DB
LED Lighted,
LP30M 30mm Button, Momentary Action 5A IP64 or IP68S N/A M30 Threaded SPST, SPDT
Two Button Styles
. . Unsealed, 5/8"or 15/32"
LPL Indicator Light N/A N/A IP64 or IP68S N/A Threaded or Press Fit N/A
’ Momentary Action, MIL-PRF-8805 UL (E61705) 5/8"or 15/32" 3 7
P1 Mil Grade Push-Pull Option 104 Design 2,3 or IP685  DSCC (QPL8805)  Threaded or Press Fit 0 1-DB, SPST-DB
. Momentary Action, MIL-PRF-8805 5/8" Threaded
P2 Commercial Two Step 5A Design 2 & Design 3 N/A or Press Fit DPST, DPDT
g Momentary Action, 1P64 or IP68S & IP69K 5/8" or 15/32"
e Commnagd Push-Pull Option iR (except push-pull) Uik GEi ) Threaded or Press Fit o7 >1-DB, SPDT-DB
P3-D Dome Shape Momentary Action 15A P64 or 1P68S & IP69K UL (E61705) 5/8" Threaded SPST-DB, SPDT-DB
1 to 4 Poles, q 1/4" or 15/32" or
P4 Custom MR s, 8A IP64 or IP68S N/A 5/8" Threaded or 110 4 Poles
Pushbutton P Press Fit
} . Unsealed, IP64 &
Commercial & Mil ) d : 5/8" or 15/32"
P5 Grades Alternate Action 5A I\/\IL—PRI(:)ﬁ%%ESEeSIgn 2 UL (E61705) Threaded or Press Fit SPST, SPDT
Dome Shape, Unsealed, IP64 &
P5-D Commercial & Mil Alternate Action 5A MIL-PRF-8805 Design 2 UL (E61705) 5/8" Threaded SPST, SPDT
Grades or IP68S
P5-V  VandalResistant  Alternate Action 5A IP64 or IP68S & IP6OK UL (E61705) o8 or 34" SPST, SPDT
. P64 & MIL-PRF-8805
Subminiature g q UL (E61705) 1/4" or 15/32"
P7 : ! Momentary Action 5A Design 2 or IP68S & .. SPST-DB, SPDT-DB
Mil Grade MIL-PRF-8805 Design 3 DSCC (QPL8805)  Threaded or Press Fit
. P64 & MIL-PRF-8805 15/32"
P7-D Dome Shape Momentary Action 5A Design 2 or IP68S UL (E61705) Threaded SPST-DB, SPDT-DB
q q 5/8"or 15/32" or
Shorter Behind Momentary Action, Unsealed, " . 7
7 Panel Depth Push-Pull Option g IP64 or IP68S blE sl V2 W RIEr SRR, SRR
P8-v Vandal Resistant ~ Momentary Action 10A P64 or IP68S & IP69K UL (E61705) 5/1§l"1'r§e{d3e/d4” SPST-DB, SPDT-DB
P9 Dome Shape  Momentary Action 5A IP64 or IP68S & IP6OK UL (E61705) 12/ 32;&'_“;?6‘1 O SpST-DB, SPDT-DB
POM Latching Alternate Action 4A@12VDC IP68S N/A 15/32" Threaded SPST-DB
PE Mil Grade Momentary Action 5A Uirsedllzdl o DSCC (QPL8805)  1/4" Threaded  SPST-DB, SPDT-DB
vy MIL-PRF-8805 Design 2 '
Splashproof per
PE2 Mil Grade Momentary Action 2A MIL-PRF-8805 DSCC (QPL8805) 15/32" Threaded 2 Circuit, DPDT
Symbol 6

192 OTTO Full Line Catalog
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ILLUMINATED & SEALED PUSHBUTTONS

LP3

ILLUMINATED
PUSHBUTTONS

MOMENTARY ACTION COMMERCIAL GRADE LED ILLUMINATED & SEALED

Raised Dome

N

The LP3 offers rugged, sealed construction with the added
benefit of reliable LED illumination. This precision snap-action
switch is designed for use in off-highway, material handling,
industrial controls, marine, medical and demanding commercial
applications. Choose from the standard mounting styles and
electrical ratings, or contact us for custom configurations.

On sealed models, a silicone boot operating on our patented
“rolling sleeve” principle protects the contact area against
contamination at the button area. This boot provides long life
and smooth operation over a wide temperature range. Sealed
terminals protect the contact area from hostile environments and
solder flux on both sealed and unsealed models.

High contact pressure and extremely low contact bounce
are all the result of the OTTO snap-action mechanism. Extra
long electrical life and precise trip point offer added value and
precision operation.

Features:
e Watertight to IP68S or moistureproof & dusttight to IP64

e LED lighted with the ability to accommodate 2, 6, 12 &
24VDC power & includes reverse voltage protection

¢ Tall & dome style buttons permitting sublimated & pad
printed legends

¢ Quick disconnect terminals
e 15/32" & 5/8" thread, press fit & dome case options
¢ RoHS compliant

Front Mount

Standard Characteristics/Ratings:

|=

N

ELECTRICAL RATINGS:

Load Sea Level @ 28VDC or 115VAC, 60/400Hz
Resistive 5A

Inductive 3A

Lamp 1A

Motor 3A

DwWv 1000Vrms through switch contacts only
Logic Level 10mA @ 5VDC

Electrical Life: 25,000 cycles

LIGHTING (See LED Voltage Chart in Appendix for more details):

Light Source Voltage (DC)

Typ. Forward Voltage (DC) Voltage Max (DC)

2* 1.9 to 3.3 (dep. on color) 2.5t0 4 (dep. on color)
6 6 8

12 12 145

24 24 28.6

Mechanical Life:

250,000 cycles @ ambient and +85°C
25,000 cycles @ -55°C

Seal:

Unsealed, IP64 or IP68S

Operating Temp Range:

-55°C to +85°C

Operating Force:

25+/- 51bs.or 5.0 +/- 1.0Ib.

Total Travel:

0.080 inches max

Overtravel: 0.010 inches min

MATERIALS:

Case: Anodized aluminum alloy

Button: Thermoplastic

Terminals: Standard and logic level options available

Mounting Hardware:

Hex nut and lockwasher (panel gasket for watertight switches)

LP3 PART NUMBER CODE
LP3 - X X X X X X X - XX
Case Style Circuit Rating Light Source Type Seal Level  Operating Force Case Color Button Color A Legend Style
w/ Rev. Pol Protection
E. Exposed Dome 1. SPST N.0./Std. A. 2V Red LED* 1.Unsealed  2.25% 51bs. 1. Silver A. Amber, Translucent | Refer to Legend Table
F. Flush Dome 2. SPST N.C/Std. B. 2V Green LED* 2.Dusttight ~ 5.5.0+1Ibs. 2.Black (use Amber LED) ¢ for SAE legend codes in
R. Raised Dome 3. SPDT 2 Circuit/Std. C. 2 Amber LED* 3. Watertight R. Red, Translucent | Appendix. Legends
) . D. 6V Red LED (use Red LED) will be printed in

1. Press Fit Mount 4. SPST N.O./Logic Level E. 6V Green LED ’ white on amber, red,
3. 58 Thread  5.SPSTN.C/LogicLlevel . gy Amber LED W.White, Translucent | o oo '2nd blue buttons

FrontMount 6, SPDT 2 Circuit/Logic Level G, 12V Red LED G. Green, Translucent | nq in plack on white
4. 15/32" Thread H. 12V Green LED luse Green LED) | putons.

Rear Mount J. 12V Amber LED B. Blue, Translucent
6. 58" Thread K. 24V Red LED {use Blue LED)

Rear Mount L. 24V Green LED STOP HERE for

M.24V Amber LED

N. 2V Blue LED*

P.6V Blue LED

Q. 12V Blue LED

R. 24V Blue LED

S.2V Deep Green LED*
T.6V Deep Green LED
U. 12V Deep Green LED

V.24V Deep Green LED
Specifications Subject To Change Without Notice

illuminated switches
without legends.

* 2V LED's are intended for use with an external resistor. See
LED voltage chart in appendix for details on the approximate
value of the resistor.

For super bright LEDs, contact factory.
www.otto-controls.com 193
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LP3

ILLUMINATED

PUSHBUTTONS

ILLUMINATED & SEALED PUSHBUTTONS

MOMENTARY ACTION COMMERCIAL GRADE LED ILLUMINATED & SEALED

LP3-EXXXXXX 1,677 MAX. (44)
Momentary, Exposed Dome Button (.380) (1.247) .062
NORMALLY OPEN NORMALLY CLOSED r
TERMINALS TERMINALS 6% .020 = E—
[— |l | LN 0 | |
& — (HEAR
®.563 6X.110 ol ogH—-—-—-—- il - @.730 B$1.046
— ML
Y 1 )
5/8-24 UNEF-2A TO U
LED CATHODE () WITHIN .062 OF FLANGE
44 44
t= (.380) (1.197)
Momentary, Flush Dome Button NORMALLY OPEN NORMALLY CLOSED
TERMINALS TERMINALS

fe————— 1.627 MAX.

5/8-24 UNEF-2A TO

WITHIN .062 OF FLANGE

L

046

LP3-RXXXXXX

Momentary, Raised Dome Button

NORMALLY CLOSED
TERMINALS

NORMALLY OPEN
TERMINALS

(1.177)

(.380)
6X.020 1

[ pe—

@ .563 6X.110

WITHIN .062 OF FLANGE

TN
AR
u | l
5/8-24 UNEF-2A TO
L 1.607 MAX. 4’1

(.51)

AN

730 $1.046

-

LP3-1XXXXXX

Momentary, Press Fit Mount

194 OTTO Full Line Catalog

NORMALLY OPEN
TERMINALS

NORMALLY CLOSED
[ TERMINALS

(1.408)

Specifications Subject To Change Without Notice



LP3

ILLUMINATED & SEALED PUSHBUTTONS eusisirrons

MOMENTARY ACTION COMMERCIAL GRADE LED ILLUMINATED & SEALED

LP3-3XXXXXX 1T13MAX, ot (44) ]
Momentary, 5/8” Threaded Front Mount
NORMALLY OPE| NORMALLY CLOSED (-380) =
TERMINALS TERMINALS X 020
j;: @ .875
@563 6X.110 o | eH-—-—-—-— - @ .375
— @ 500
ED CATHODE () V
5/8-24 UNEF-2A T
LED ANODE () WITHIN .062 OF FLANGE — .25
Momentary, 15/32” Threaded Rear Mount } 1.560 MAX. .34
NORMALLY OPEN: NORMALLY CLOSED (380) == »
TERMINALS TERMINALS 6X 020 .
R
A il f
g
@563 6x110 (O | - —-—-—-— - | I!'l I ¢ 375
] Il || ‘. Il
— Il |' il

LED ANODE (+) LED CATHODE (-)
15/32-32 UNS-2A TO

WITHIN .062 OF FLANGE

(1.130)

LP3-6XXXXXX

Momentary, 5/8” Threaded Rear Mount 1 (380 (1.039) (69 ]
NORMALLY OPEN NORMALLY CLOSED
TERMINALS | TERMINALS T :

|
|

ED CATHODE (-
0 p=—— 1463 MAX. 4’1-% 375 OI\—5/8-24 UNEF-2A TO

LED ANODE (+) WITHIN .062 OF FLANGE

@375 @.500 @.875

NOTE:
For indicator light only,
see LPL indicator light.
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| | |
- . - . -1 . N
o—4A A—O| o—o0 | o—o0 | o—A A o !ANODE +) CATHODE (-)
SPST-NO-DB [ SPST-NC-DB [ SPDT-DB [ LIGHTING
SCHEMATIC | SCHEMATIC | SCHEMATIC | SCHEMATIC (DC)
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LP3S

ILLUMINATED
PUSHBUTTONS

SHORTER ILLUMINATED PUSHBUTTONS

SHORTER, SEALED, MOMENTARY ACTION, COMMERCIAL GRADE, LED ILLUMINATED

4 w@ (, Iy
S \ ¥

The LP3S series of momentary action, LED illuminated
pushbutton switches offer most of the same features as the
LP3 series, but are about 5/8" shorter behind panel.

High contact pressure and extremely low contact bounce are
the result of the OTTO snap-action mechanism. Extra long

: _ . . : LP3S-3 - LP3S-F
electrical life and precise trip point offer added value and Front Mount Flush Dome
precision operation.

On sealed models, a silicone boot protects the contact area Standard Characteristics/Ratings:
against contamination. This boot provides long life and smooth ELECTRICAL RATINGS:
operation over a wide temperature range. Sealed terminals Load Sea Level @ 28VDC Cycles
protect the contact area from hostile environments and solder Resistive 5A 25,000
flux on both sealed and unsealed models. Inductive 3A 25,000
Standard LED illumination color choices include red, green, Lamp 1A 25,000
amber, blue, deep green and white. This precision snap-action Motor 3A 25,000
switch is designed for use in grips and other applications with pwy 1000vrms through switch contacts only
limited space in off-highway, material handling, industrial Logic Level 10mA @ 5VDC 250,000
_contro!s, marine, medical and demanding commercial LIGHTING:
industries. Light Source Voltage (DC) _ Actual Voltage Nominal (DC) _ Voltage Max (DC)
Features: 7 2 25

. . . 12 12 14
e Shorter version of 0TTO's LP3 series " ” e

¢ Watertight to IP68S and IP69K, moistureproof &
dusttight to IP64, or unsealed

¢ LED lighted with the ability to accommodate 2, 12 &
24VDC power & includes reverse voltage protection

Mechanical Life: 250,000 cycles
Unsealed, IP64 or IP68S and IP69K
Operating Temp Range: -55°C to +85°C

25+/-051b.or4.0+/-1.01b.

Seal:

Operating Force:

¢ Tall & dome style buttons permitting printed legends Total Travel: 0.080 inches +/- 0.015
° Logic level OptiOH Overtravel: 0.010 inches min
* Quick disconnect terminals MATERIALS:
" . . Case: Anodized aluminum alloy
¢ 5/8" thread, press fit & dome case options ,
Button: Thermoplastic
* RoHS compliant Center Cap: Anodized aluminum alloy

Mounting Hardware: ~ Hex nut, lockwasher and panel seal gasket (watertight only)

LP3S PART NUMBER CODE
yx X X X )i X X - XX
Type Circuit Rating Light Source Type*  Seal Level  Operating Case Color Translucent ) Legend Style
Force Button Color
E. Exposed Flush 1. SPST N.0./Std. A. 2V Red LED 1.Unsealed  2.25+/-05lbs. 1.Silver A. Amber Refer to Legend Table
Dome Button 3, SPDT 2 Circuit/Std. B. 2V Green LED 2.Dusttight ~ 4,40+/-1.0bs. 2. Black R. Red for SAE legend codes in
F. Flush Dome i : . Appendix. Legends will
4. SPST N.O./Logic Level C. 2V Amber LED 3. Watertight W. White ; : .
R.Raised Dome 6. SPDT 2 Circuit/Logic Level 6. 12V Red LED be printed in white on
. . ircuryLogic Level G. e amber, red, green and
1. Press Fit Mount H. 12V Green LED blue buttons and in
3. Front Mount J. 12V Amber LED black on white buttons.
6. Rear Mount K. 24V Red LED
L. 24V Green LED STOP HERE for

M.24V Amber LED
N. 2V Blue LED
Q. 12V Blue LED
R. 24V Blue LED
S. 2V Deep Green LED
U. 12V Deep Green LED
V. 24V Deep Green LED
W.2V White LED
X. 12V White LED
Y. 24V White LED
196 OTTO Full Line Catalog

illuminated switches
without legends.

*2V LED's are intended for use with an external resistor. See LED voltage chartin
appendix for details on the approximate value of the resistor.

Green and Blue LEDS are recommended for use with Translucent Button color
(W. White ) only

For additional LED lighting options, contact factory.

Specifications Subject To Change Without Notice



LP3S

SHORTER ILLUMINATED PUSHBUTTONS  ,is%irions

SHORTER, SEALED, MOMENTARY ACTION, COMMERCIAL GRADE, LED ILLUMINATED

5/8-24 UNEF-2A TO
WITHIN .062 OF FLANGE

(.238) f=—

LP3S-EXXXXXX

Exposed Flush Dome Button

[

@.563 4X.130 | O @.730 $1.046

L.44
99 ;j 4451015 =—

LP3S-FXXXXXX

Flush Dome Button

5/8-24 UNEF-2A TO
WITHIN .062 OF FLANGE

@.563 4X.130 | O ! $.730  $1.050

\i‘jﬁw&ms =
.95

/8-24 UNEF-2A TO
I.P3S'Rxxxxxx ED ANODE WITHI5N .062 OF FLANGE

Raised Dome Button (:238) |=—

#.563 4x%§
| e

@.730  $1.046

=)

NORMALLY CLOSED
MINALS 44
e —L -511+.015 =1

LP3S'1 XXXXXX LED ANODE (+)
, v j(.zas) TF .2501.015~77<7

Press Fit Mount
N !
i =< f
NORMALLY OPEN- (il A H T & %
TERMINALS I j= ] 4X.030 563 6X.130 | O 375 500 624+ .001
N\ ) $
| T& |

|
[

. NORMALLY CLOSED
2X.108 TERMINALS 84

—={ .250
LED CATHODE (-

——1(.238) ——| 437+.015 }=—

LP3S-3XXXXXX

Front Mount 45 —= —== 25

f=—
NORMALLY OPE ] \ — f il —
TTTTTTTTT Y 1 4X 030 SEEE %
SN A It

563 6X.130 .375 500 .866

| P

e NORMALLY CLOSED 5/8-24 UNEF-2A TO
LED CATHODE (} TERMINALS WITHIN .062 OF FLANGE
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LP3S-6XXXXXX

Rear Mount (.238) |=—

T L§
563 6X.130| O
| T'e

A
‘ NORMALLY CLOSED .062 »l
TERMINALS 7 5/8-24 UNEF-2A TO
: WITHIN .062 OF FLANGE

NORMALLY OPEN-
TERMINALS

SPST-NO-DB | SPDT-DB | ANODE (+) CATHODE (-)

SCHEMATIC SCHEMATIC LIGHTING
— E— SCHEMATIC (DC)
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LP3-V

ILLUMINATED
VANDAL RESISTANT
PUSHBUTTONS

ILLUMINATED VANDAL RESISTANT PUSHBUTTONS

MOMENTARY ACTION, FULLY ILLUMINATED, VANDAL RESISTANT CASE AND BUTTON WITH LEGEND

The LP3-Vis an illuminated, vandal-resistant, momentary action
switch designed to provide attractive, lighted position indication
for applications in harsh environments, where security and
reliability are paramount. The series features both aluminum and
stainless steel cases watertight to IP68S.

The LP3-V series offers positive tactile feedback and a variety
of LED colors available in both flat and domed actuator bezel
shapes. lllumination options include ring lit, full illumination
and full illumination with legends. Standard offerings include 69
legends per SAE in silver or black. Custom legends, lettering and
logos are also available.

This high reliability switch offers the durability and ruggedness
our customers have come to expect with the added benefit of
illumination. The LP3-V is ideal for marine, off-highway and
industrial control applications that require anilluminated switch.

Features:

¢ Security (aluminum) or vandal resistant (stainless
steel) case & button

¢ Ring or full illumination

¢ Watertight to IP68S option

¢ Drop in replacement to the P8-V series of pushbuttons

¢ RoHS compliant

Standard Characteristics/Ratings:

ELECTRICAL RATINGS:

Load Sea Level @ 28VDC or 115VAC, 60/400Hz
Resistive 5A

Inductive 3A

Lamp 1A

Motor 3A

DWV 1000Vrms through switch contacts only

Logic Level 10mA @5VDC

Electrical Life: 25,000 cycles, Logic Level 250,000 cycles
Lighting: See LED Voltage Chart in Appendix for more details

Mechanical Life: 250,000 cycles
Seal: 1P64 or IP68S
Operating Temp Range: -55°C to +85°C

Operating Force: 25+/-051b.or5.0+/- 1.0 Ib.

Total Travel: 0.080 inches max
Overtravel: 0.010 inches min
MATERIALS:
Case: Stainless steel (316) or anodized aluminum alloy
Button: Ring lit, clear thermoplastic

Fully illuminated, translucent thermoplastic
Center Cap: Stainless steel (316) or anodized aluminum alloy
Terminals: Standard and logic level options available

Mounting Hardware: Hex or knurl nut, lockwasher and panel gasket when applicable

LP3-V PART NUMBER CODE
LP3 - X X X X X X X X -X X
Type Case Circuit LED Light Source Type Seal Operating Case/Center Button Legend Legend
Style* Rating w/ Rev. Pol Protection** Level Force Cap Color Profile Color
A. Aluminum 1.5/8-24 & HexNut  1.SPSTN.0/Std. ~ A. 2V Red Q. 12V Blue 2.Dusttight  2.251bs. 1. Silver 1. High Profile 1. Silver  SAE Legend,
V. Stainless ~ 3.5/8-24 W/D- 2.SPSTN.C/Std.  B. 2V Green** R. 24VBlue 3. Watertight _ (£051bs) 2, Black® Flat Button 2.Black Ewg Digit
Flat&HexNut 3 SPDT 2 Circuit/Std. C. 2V Amber  S. 2V Deep Green 5. (5401|%S|b ) 3. Silver/ 2 Elgh Pdr%flle p|% 0 refer
5.3/4-20 & HexNut 4, SPSTN.0/ D. 6V Red T. 6V Deep Green £1.910s] Translucent urve f.““"" to Appendix
7.3/4-20 W/D- Logic Level E. 6V Green*** U. 12V Deep uty; @ 3. Low Profile
Flat & Hex Nut 5. SPSTN.C/ F. 6V Amber Green llluminated) Flat Buttqn
Logic Level . V. 24V Dee 4. Black/ 4. Low Profile
P G. 12V Red ) P Translucent Curved Button
6. SPDT 2 Circuit/ wxx  Green )
d H. 12V Green ) (Fully 5. Flush Profile
Logic Level 1. 2V White* lluminated
J. 12V Amber - ! %J@mate ) Flat Button
K. 24V Red 2. 12V White
' 3. 24V White STOP HERE
L. 24V Green*** for lighted switches
M. 24V Amber without legends
N. 2V Blue
P. 6V Blue * Contact factory for Knurl Nut options.
** ZVILED‘s ﬁre intended for #Jse Withlan ex}]ernal resistor. Sef.; LEDf
CASE STYLE ¥r?et?g:iscto?.n in appendix for details on the approximate value o
DIMENSION 1-4 5-8 For additional LED lighting options, contact factory.
(BUTTON DIA.) 0.525 0.590 *** Light source not available with fully illuminated center cap
(THREAD) 5/8-24 UNEF-2A|3/4-20 UNEF-2A @ Only available on LP3-A styles.
FLAT 0.594 0.718 @ Not offered in case styles 5,6, 7, and 8.

198 OTTO Full Line Catalog
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LP3-V

ILLUMINATED VANDAL RESISTANT WITH LEGEND  vasoa isisint

PUSHBUTTONS

MOMENTARY ACTION RING ILLUMINATED, VANDAL RESISTANT CASE & BUTTON

D-FLAT
(SEE CHART)
CASE STYLES
34,7 &8 ONLY
e 6X.110

LP3-XXXXXXX1

High Profile Flat Button

LED CATHODE (- ED ANODE (+)

-THREADS TO WITHIN NORMALLY OPEI IORMALLY CLOSED
STYLE CHART 062 OF FLANGE TERMINALS TERMINALS

(SEE CHART)
D-FLAT
(SEE CHART)
CASE STYLES
34,7 &8 ONLY

2.04
1.82

LP3-XXXXXXX2

High Profile Curved Button

LED CATHODE (-

THREADS TO WITHIN NORMALLY OPEN ORMALLY CLOSED
062 OF FLANGE TERMINALS TERMINALS

D-FLAT
(SEE CHART)
CASE STYLES
34,7 &8 ONLY

(SEE CHART)

2.00
1.90
(1.52) (:380) |~

—
[ Q§i563

LP3-XXXXXXX3

Low Profile Flat Button

\' | LED CATHODE (-} \ ED ANODE (+)
-THREADS TO WITHIN
STYLE CHART L 550 | s s TERALS %
D-FLAT
LP3-XXXXXXX4 2,03 S
Low Profile Curved B 1.90 347 &BONLY
ow Profile Curved Button .
(1.52) (:380) f=— e
/ 6X.020

-
C
(%2
L
o
&
3
-
o
Z
=
|
(@)
I
m
(2]

\' LED CATHODE (-} \ LED ANODE (+)
L -THREADS TO WITHIN NORMALLY OPEN: NORMALLY CLOSED
-062 OF FLANGE TERMINALS TERMINALS
STYLE CHART .550 (SEE CHART)
LP3-XXXXXXX5 2.00 T
Flush Profile Flat Button 1.95 TS
@ .866 (1.57) (.380) |~ e
6X.020
—— |
I
b1 o B.563
LED CATHODE (- LED ANODE (+)
SEE CAsE T g e

STYLE CHART (SEE CHART)

(SEE CASE

-
—
o Sk L | | | )
\ o—4 4o | o—a Ao |

\ j SPST-NC-DB | SPST-NO-DB | SPDT-DB | ANODE (+) CATHODE (-)
" SCHEMATIC | SCHEMATIC | SCHEMATIC | LIGHTING

SCHEMATIC (DC)

H1 SAE LEGEND SHOWN

Specifications Subject To Change Without Notice www.otto-controls.com 199



https://www.otto-controls.com/

LP35-V

vaoa ressn —— [LLUMINATED VANDAL RESISTANT PUSHBUTTONS

PUSHBUTTONS

SHORTER, MOMENTARY ACTION, RING ILLUMINATED, VANDAL RESISTANT CASE & BUTTON

OTTO's LP3S-V series of vandal resistant, momentary action
pushbutton switches are a shorter behind panel version of
OTTO’s LP3-V series. The LP3S-V offers the same case styles,
circuit ratings and button types as the LP3-V, but with shorter
construction. An excellent choice when space is limited,
the LP3S-V switch is designed to provide attractive, lighted
position indication for demanding applications, where security

and reliability are crucial. The series features both aluminum Standard Characteristics/Ratings:

and stainless steel cases with a watertight to IP68S and IP69K
opti ELECTRICAL RATINGS:
ption.
. . . . . Load Sea Level @ 28VDC Cycles
This shorter, yet highly reliable switch offers the durability Rosistive " 2:000
and ruggedness our customers have come to expect with the Inductive ” 25'000
added benefit of illumination. The LP3S-V is ideal for marine, -
. . . . . . Lamp 1A 25,000
off-highway and industrial control applications that require a
. . . Motor 3A 25,000
rugged sealed illuminated switch. -
I . . . . DWV 1000Vrms through switch contacts only
This switch offer_s positive tactile feedback and a variety of LED Logic Level 10mA @ 5VDC 250,000
colors available in both flat and domed actuator bezel shapes.
LIGHTING:
Featu res: Light Source Voltage (DC) Actual Voltage Nominal (DC)  Voltage Max (DC)
. . . . 2%% 2 25
¢ Security (aluminum) or vandal resistant (stainless steel) ” ” ”
case & button ” ” 286
¢ Shorter behind panel version of 0TTO's LP3-V Mechanical Life: 250,000 cycles
¢ Ring illuminated Seal: IP64 or IP68S and IP69K
. . Operating Temp Range: -55°C to +85°C
[ ]
Watertlght to IP68S and IP69K optlon Operating Force: 25+/-051b.or4.0+/-1.0Ib.
¢ Variety of button options and LED colors Total Travel: 0.080 inches +/- 0.015
* Drop in replacement to the LP3-V and P8-V series Overtravel: 0.010inches min
* RoHS compliant MATERIALS:
Case: Stainless steel (316) or anodized aluminum alloy
Button: Thermoplastic
Center Cap: Stainless steel (316) or anodized aluminum alloy
Mounting Hardware:  Hex nut, lockwasher and panel seal gasket (watertight only)
LP3S-V PART NUMBER CODE
)X X X X X\ X X X
Type Case Style* Circuit Rating Light Source Type** Seal Level Operating Case/Center Button Profile
w/ Rev. Pol Protection Force Cap Color
A. Aluminum 1.5/8-24 & Hex Nut 1. SPST N.O./Std. A. 2V Red LED 2. Dusttight 2.25+051bs. 1. Silver 1. High Profile
V. Stainless 3.5/8-24 W/D—Flat & Hex Nut 3. SPDT 2 Circuit/Std. B. 2V Green LED 3. Watertight 4.40+1.0lbs. 2. Black*** Flat Button
5. 3/4-20 & Hex Nut 4. SPST N.O./Logic Level C. 2V Amber LED 2. High Profile
7.3/4-20 W/D-Flat & Hex Nut 6. SPDT 2 Circuit/Logic Level G. 12V Red LED Curved Button
H. 12V Green LED 3. Low Profile
J. 12V Amber LED Flat Button
K. 24V Red LED 4. Low Profile
L. 24V Green LED Curved Button
*For Knurl nut options, consult factory M. 24V Amber LED 5. Flush Profile
N. 2V Blue LED Flat Button
Q. 12V Blue LED
R. 24V Blue LED
CASE STYLE S. 2V Deep Green LED **V LED's are intended for use with an external resistor. See
(DBIEJA'II'ETNOSI\IIOEI)\fA ) (; E';&Zg 05%5 U. 12V Deep Green LED LED voltage chart in appendix for details on the approximate
: : : alue of the resistor.
(THREAD) 5/8-24 UNEF-2A3/4-20 UNEF-2A ‘\:\.,gllvv\[;;ep&rgen 1 ‘Iéoruadditional L;ED lighting options, contact factory.
FLAT 0.594 0.718 - ite _ '
X. 12V White LED *** Only available on LP3S-A styles.
Y. 24V White LED
200 OTTO Full Line Catalog Specifications Subject To Change Without Notice



LP3S-V

ILLUMINATED VANDAL RESISTANT PUSHBUTTONS  vasoat sismint

PUSHBUTTONS

SHORTER MOMENTARY ACTION RING ILLUMINATED, VANDAL RESISTANT CASE & BUTTON

=.174£.015

LP3S-XXXXXXX1

High Profile Flat Button 55

130 $.563

THREADS TO WITHIN
062 OF FLANGE
(SEE CHART)

1.20 ———

=.221 £.015

LP3S-XXXXXXX2

High Profile Curved Button

THREADS TO WITHIN
062 OF FLANGE

‘ (SEE CHART) LED CATHODE (4 S 2X .1 TERM‘NALSCLOSE
I 1.20
.091 £.015
LP3S-XXXXXXX3 p
- .55 (.245)}=— ED ANODE (+)
Low Profile Flat Button j T ~2X 020
“““ =) i

TTTTTTTTT

=— SEE CASE =
STYLE CHART ‘ (SEE CHART) NORMALLY CLOSED

TERMINALS

-— @ .866 —

LP3S-XXXXXXX4

Low Profile Curved Button

LP3S-XXXXXXX5

Flush Profile Flat Button

4
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-
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.047 £.015
55 AT 0‘(245) = ! ED ANODE (+)

o

NORMALLY OPEN—]
4X 130 ©.563 TERMINALS 4X 030
y 1
THREADS TO
WITHIN .062 OF FLANGE
(SEE CHART) LLY CLOSEI
EEEEEEEEEE &) IALS
1.33
| | | W
SPST-NO-DB | SPDT-DB | ANODE (+)CATHODE (-)
SCHEMATIC | SCHEMATIC | LIGHTING
SCHEMATIC (DC)
Specifications Subject To Change Without Notice www.otto-controls.com 201


https://www.otto-controls.com/

LP5

rusteorrons  ILLUMINATED ALTERNATE ACTION PUSHBUTTONS

ALTERNATE ACTION, LED ILLUMINATED & SEALED

Front Mount Raised Dome

The LP5 offers the same rugged, sealed construction as
the proven P5 series with the added benefit of reliable LED
illumination. Itis a precision snap-action switch designed for use | ELECTRICAL RATINGS:

|’."‘7
2

Standard Characteristics/Ratings:

in off-highway, material handling, industrial controls, marine, | Load Sea Level @ 28VDC or 115VAC

medical and other demanding Commercial applications. | Resistive 5A

Choose from the standard mounting styles and electrical | Inductive 3A

ratings, or contact us for custom configurations. Lamp 1A

Now you can design panels with both alternate and momentary | Mo A :

action switches and have uniform panel appearance. The 0TTO | 2W 1000Vrms through switch contacts only

LP5 series features alternate action in the same pushbutton and | °9¢ Vel 10mA @5VDC

housing configurations asthe OTTO momentary LP3 series. Electrical Life: Standard 25,000 cycles, Logic Level 200,000 cycles

Push and the LP5 series switch turns “on.” Push again and | LIGHTING:
the LP5 switch turns “off.” Positive tactile feedback is featured | LightSource Voltage (DC) Typ. Forward Voltage (DC) ~ Voltage Max (DC)

so the operator is clearly aware the switch mode has been 2 1.9t0 3.3 (dep. on color)  2.5t0 4 (dep. on color)
actuated. The button returns to the original position after 6 6 8
each actuation. 12 12 14.5

% 2% 286
Features: Mechanical Life: 200,000 cycles
e Watertight to IP68S; moistureproof & dusttight to IP64 | Seak: Unsealed, IPG4 or IPG8S

Operating Temp Range: -55°C to +85°C

e LED lighted with the ability to accommodate 2, 6, 12 &

. . Operating Force: 3.0 Ibs. +1.0/-0.5 Ib.
24VDC power & includes reverse voltage protection por ™ :
. . Total Travel: 0.180 inches max
¢ Tall & dome style buttons in translucent white, red, Overtravel: 0.012 inches min
amber, green and blue permitting sublimated & pad
printed legends MATERIALS:
. . . Case: Anodized aluminum alloy
¢ Quick disconnect terminals - -
Button: Thermoplastic
e 15/32" & 5/8" thread, press fit & dome case OptiOI'IS Mounting Hardware: Hex nut, lockwasher, and panel gasket (watertight only)
¢ RoHS compliant
LP5 PART NUMBER CODE
LP5 - X X X X X X - XX
Case Style Circuit Rating Light Source Type Seal Level Case Color Button Color " Legend Style
w/ Rev. Pol Protection
E. Exposed Dome 1. SPST/Std. A. 2V Red LED* S. 2V Deep Green LED* 1. Unsealed 1. Silver A. Amber, Translucent { Referto Legend Table
F. Flush Dome 2. SPDT/Std. B. 2V Green LED* T. 6V Deep Green LED 2, pusttight 2.Black (use Amber LED) for legend codes in
R. Raised D 3. SPST/Logic Level C- 2V Amber LED*  U. 12V Deep Green LED ’ R. Red, Translucent Appendix. Legends
A, SPDT§L°9'.° e D.GVRedLED V. 24V Deep Green ED > V2'erON (use Red LED} will be printed in
- Press Fit Mount 4. 09/CLeVel E. 6V GreenLED 1. 2V White LED* W.White, Translucent | \Vhite on amber, red,
3. 5/8" Thread F. 6V Amber LED 2. 12V White LED green, and blue buttons
Front Mount G.12VRed LED 3. 24V White LED G Green, Translucent | and i black on white
4. 15/32" Thread H. 12V Green LED (use Green LED) buttons.
Rear Mount J. 12V Amber LED B. Blug, Translucent
6. 5/8" Thread K. 24V Red LED (use Blue LED)
Rear Mount L. 24V Green LED
M.24V Amber LED  STOP HERE for
N. 2V Blue LED* illuminated switches
P. 6V Blue LED without legends.
Q. 12V Blue LED
R. 24VBlue LED  * 2V LED's are intended for use with an external resistor. See LED voltage
chart in appendix for details on the approximate value of the resistor. See
appendix for complete voltage/ratings table.
For super bright LEDs, contact factory.
202 OTTO Full Line Catalog Specifications Subject To Change Without Notice



LP5

ILLUMINATED ALTERNATE ACTION PUSHBUTTONS  ;ls%itrons

ALTERNATE ACTION, LED ILLUMINATED & SEALED

W\
ANODE CATHODE
SPST C C  ® ©)
SPDT
ALTERNATE ACTION ALTERNATE ACTION SC,_';,'E?A'ﬂ,NCG(DC)
SCHEMATIC SCHEMATIC
LP5-EXXXXX 1 (380 (1.247) (44) —=]
Alternate Action, Exposed Dome Button 44—
3X.032 —l - _
?1.046

N _[
¢\ £ _______ _¢l

5/8-24 UNEF-2A T
WITHIN .062 OF SHOULDER

1.677 MAX.
LP5-FXXXXX —= (380 (1.197) (49)
Alternate Action, Flush Dome Button 44 —s=|

-
3X 032 (-
_ wn
1 I
‘ i r 046 E

@563 2X.110 ol H--—-—-
‘__: 5
— o
Z

5/8-24 UNEF-2A TO
WITHIN .062 OF SHOULDER wn
1.627 MAX. §
—
(@)
T
m
wm

LP5-RXXXXX —=  (.380) (1.477) (.51)
. . f— 44—
Alternate Action, Raised Dome Button COMMON
3X.032 \J
r a—]|
@.563 2X.110 ol H--—-—- —
046
]
ANODE (+
5/8-24 UNEF-2A T
ATHODE (-) WITHIN .062 OF SHOULDER
1.607 MAX. !
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LP5

rusteorrons  ILLUMINATED ALTERNATE ACTION PUSHBUTTONS

ALTERNATE ACTION, LED ILLUMINATED & SEALED

LP5-1XXXXX

Alternate Action, Press Fit Mount —=  (.380) (1.408) 31 e
250
2X.020
3X.032
—I_L = —f
; g — ]
B 375 B 624+
@.563  2X.110 ol H—-—-—-— - — - o
@.500
l — ¢ |
ANODE (+)
3X.187
1.838 MAX 25
LP5-3XXXXX - . e

Alternate Action, 5/8” Threaded Front Mount

¢Ies 2X.110 r =M c- 1
: ‘I g5 | o
l Cl=_ __‘.

5/8-24 UNEF-2A T¢ —_
WITHIN .062 OF FLANGE

.31 ==

1.713 MAX. 187

LP5-4XXXXX

Alternate Action, 15/32" Threaded Rear Mount (:380) (1130 34
25
COMMON 3x 032
= = T _

‘ Lr d:- "—f
@563 2X.110 (C) | oH—-—-—-—-—-— @ 375
L a—/—— I
ATHODE (-)
15/32-32 UNS-2A TO

1.560 MAX. WITHIN .062 OF SHOULD

LP5-6XXXXX

Alternate Action, 5/8” Threaded Rear Mount (-380) (1.033) (69)
—= 25 }‘
2X.020 —-I OMMON
r_ 3X.032 —l M
{ (I
‘/

@.563 2X.110 r (C) l oH-—-—-—~- —
l
3 ),
ANODE (+)
CATHODE (-) —

- LoDz,
NOTE:
For indicator light only,
see LPL indicator light pages 153-155.
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LP5-V

ILLUMINATED VANDAL RESISTANT PUSHBUTTONS  vanoa eesistans

PUSHBUTTONS

ALTERNATE ACTION, RING OR FULLY ILLUMINATED, METAL CASE & BUTTON, OPTIONAL LEGENDS

A0 @ 0>

The LP5-V series is an alternate action pushbutton switch thathas
been designedto provide attractive, lighted position indication for

applications in harsh environments, where security and reliability | ELECTRICAL RATINGS:
are paramount. Load Sea Level @ 28VDC or 115VAC, 60/400Hz
Resistive 5A

Standard Characteristics/Ratings:

This high reliability switch offers the durability and ruggedness

. . Inductive 3A
our customers have come to expect with the added benefit of Lamp ”
ring-lit or full illumination with optional legends. Motor "
The series features both aluminum and stainless steel cases | bwv 1000Vrms through switch contacts only
watertight to IP68S and is UL1500 ignition protected. Momentary | Logic Level 10mA @ 5VDC
action is available in the LP3-V series. Electrical Life: 25,000 cycles; 200,000 cycles logic level

The LP5-V offers positive tactile feedback and a variety of LED | pigHTING:
colors available in both flat and domed actuator bezel shapes. Light Source Voltage (DC) Typ. Forward Voltage (DC) Voltage Max (DC)

The switch is ideal for marine, off-highway and industrial control 2%% 2 25
applications that require an illuminated switch. 6 6 8
12 12 14
Features: 2% % 26
¢ Security (aluminum) or vandal resistant ptochanca ot ) DL, iot
(stainless steel) case & button Seal: IP64 or IP68S
. . R R . . Operating Temp Range: -55°C to +85°C
¢ Ring or full illumination with optional legends Operating Force: 35105, +15/-1.0 1bs.
¢ Dusttight to IP64 or watertight to IP68S Total Travel: 0.180 inches max
e Variety of button options and LED colors Overtravel: 0.012 inches min
e Choose from 73 standard legends per SAE or MATERIALS: e,
create your own Case: Stainless steel (316) or anodized aluminum alloy g
- _ - Button: Ring lit, clear thermoplastic T
¢ Drop in replacement to the P5-V series Fully illuminated, translucent thermoplastic g
o UL recognlzed Center Cap: Stainless steel (316) or anodized aluminum alloy —
e RoHS comp“ant Terminals: Standard and logic level options available 3
Mounting Hardware:  Hex or knurl nut, lockwasher and panel seal gasket when applicable 7
wn
LP5-V PART NUMBER CODE =
LP5 - X X X X X X X - X XX a'
_—— _— pd l | I I / i
Type Case Style Circuit Rating Light Source Type** Seal Level Case/Center Button Profile Legend® Legend® s
w/ Rev. Pol Protection Cap Color Color
A. Aluminum 1. 5/8-24 & Hex Nut 0. Indicator Light A. 2V Red LED L. 24V Green LED® 2. Dusttight 1. Si!ver/SiIver@ 1. High Profile 1. Silver SAE ng_end,
V. Stainless 2. 5/8-24 & Knurl Nut* 1. SPST/Std. B. 2V Green LED@ M.24V Amber LED 3. Watertight  (Ring Li Flat Button 2.Black  TwoDigit
3. 5/8-24 W/D- 2.SPDT/Std. C. 2V Amber LED  N. 2V Blue LED 2.Black/Black®D@ 2. High Profile C"fde-tp'ease
Flat & HexNut 3, SPST/Logic Level D.6VRedLED P. 6V Blue LED (Ring Lit) Curved Button Pt
3.Siver/White® 3. Low Profile Appendix
4. 5/8-24 W/D- 4.SPDT/Logic Level E. 6V Green LED@ Q. 12V Blue LED : . :
Flat & Knurl Nut* (Fully lluminated) ~ Flat Button
F. 6V Amber LED  R. 24V Blue LED . .
5, 3/4-20 & Hex Nut 4. Black/White@® 4. Low Profile
G. 12V Red LED S. 2V Deep Green ;
6. 3/4-20 & Knurl Nut* @ (Fully llluminated) Curved Button
’ H. 12V Green LED**'T. 6V Deep Green 5. Flush Profile
1. 3/4-20 W/D~ J. 12V Amber LED  U. 12V Deep Green Flat Button
Flat & Hex Nut K. 24VRed ED V. 20V Deep G
8. 3/4-20 W/D- - 2aVhe - 24V Deep Green STOP HERE

for lighted switches without legends

¥
Flat & Knurl Nut * Contact factory for Knurl Nut option

** 2V LED's are intended for use with an external resistor. See LED voltage chart in appendix for details on the
approximate value of the resistor. For additional LED lighting options, contact factory.

@ Legends only available in fully illuminated center cap option.
@ Blackis only available on LP5-A styles.

® Only available in case styles 1,2,3, and 4.

@ Not available in fully illuminated center cap option.
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LP5-V

vaoa resstwt - |LLUMINATED VANDAL RESISTANT PUSHBUTTONS

PUSHBUTTONS

ALTERNATE ACTION, RING OR FULLY ILLUMINATED, METAL CASE & BUTTON, OPTIONAL LEGENDS

High Profile Flat Button TRRT|
Button Profile Style 1 &BONLY
18 | 1.82 2R |
44 - 146.2] iy
1i3.97]
2XOR
3X 032
\“ ‘Hh [[081]
||
UGN
10
f————— e — - 2.79]
\\ Il W\
A M | *)
CATHODE ()
THREADS TO WITHIN .062 OF FLANGE
(SEE CASE STYLE CHART FOR SIZE) COMMON
High Profile Curved Button 3 cg?é%i&scwsy
- APPLIES TO CASE STYLE
Button Profile Style 2 Boee 3,4,7,& BONLY
- 182
BUTTON DIA 146.2] xR
(SEE CASE =+l
STYLE CHART)
2X 020
1 2
[0.51] ' \ 3X 032
M l‘ 081
| |
M\“ D—o J ———- N =
©.563 | \ “ 10
-—-—-—-—--—msn] - HF Tew
VA I t
IH‘H‘ ‘H“\‘W D—o>
m\ SR ANODE (+)
CATHODE () T
THREADS TO WITHIN .062 OF FLANGE COMMON
(SEE CASE STYLE CHART FOR SIZE)
Low Profile Flat Button APPE‘EQSTD%%IEm
. 2.1
Button Profile Style 3 35501 14,7,8 8ONLY
1.90
ST [48.2] ot 3><[417557]
STYLE CHART)
2X.020
2XOR
[051] '+‘\ 3X 032
o ' [081]
R |
TN —
@ 563 | 10
e IO Y =g
IN\H““HH”W\ D———> l [-==.)
USRI ANODE (+)
T
CATHODE (-)
THREADS TO WITHIN .062 OF FLANGE COMMON
(SEE CASE STYLE CHART FOR SIZE)
Low Profile Curved Button DFLAT
Button Profile Style 4 0866 TSEE GASE STYLE GRART) |
122.00] s % 2x0R
1
BUTTON DIA.
(SEE CASE 8.2 S50 148.2) ;
STYLE CHART) i) 2% 020
051 2XOR
3X 032
fied [ [0.81]
M I
| h”“ MU D——mo> /
@ 563 o
e — - — -] ©) 430 e 279
w“”‘w“‘“ P l
ALK ALASARL ANODE (+)
CATHODE (1
THREADS TO WITHIN .062 OF FLANGE 0 COMMON
(SEE CASE STYLE CHART FOR SIZE)
Flush Profile Flat Button DFLAT __oy
Button Profile Style 5 APRLIES T0 OhSE STuLES
3,4,7, &8 ONLY
05 oy 195 2XO0R
(SEE CASE n2 [49.5] U 3);41785;
STYLE CHART) 550
[i3.97] 2X 020
051 1
' \ sx 032
; W 3 NN
! | |
AN ——>
©.563 | 10
——————— IE) [14.30] :--: [2.79]
AN LRGN
I\ H‘”H‘\“ D—
DA W
CATHODE (1 ANODE ()
THREADS TO WITHIN .062 OF FLANGE COMMON
(SEE CASE STYLE CHART FOR SIZE)

&&ﬂi@%

SPST SPDT ANODE CATHODE (-)
© ALTERNATE ACTION ; ALTERNATE ACTION ‘ LIGHTING :
L SCHEMATIC SCHEMATIC SCHEMATIC (DC) J
H1 SAE LEGEND SHOWN BNl i
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LP7

SEALED ILLUMINATED PUSHBUTTONS isettions

MOMENTARY ACTION, SEALED TO IP68S, COMPACT BEZEL

While sharing similar size and characteristics to the P9 and
LP7-D series pushbutton switches, the LP7 series illuminated
momentary action pushbutton switches have a compact bezel
for a lower above-panel profile.

The LP7 is manufactured to the highest standards
and built to withstand harsh environments, offering excellent
mechanical and electrical performance while operating under
severe conditions found in demanding applications. Built with
an anodized aluminum alloy case, the LP7 is tested to one
million mechanical operations and has an electrical life of
25,000 cycles.

The LP7 series offers LED lighting in a variety of colors and

can accommodate 2 & 12VDC power. Button versions include Standard Characteristics/Ratings:

Raised Dome

Also available with
Flush Dome

flush dome and raised dome.
) ) ) . . ELECTRICAL RATINGS: Sea Level @ 28VDC or 115VAC
Wth a watgrtlght to IP68.S seal, the LP7is a q'uallty precision Load N.O/NC. Cycles Operating Force
.SWItCh designed for use in .panels, control grips, computgrs, Resistive 5A 25,000 Standard Force
mstrum_ents, heavy equ_lpme_nt and other demanding inductive Y 25,000 Standard Force
appllcatlons Wherg attractive, highly ruggedized pushbutton Resistive SO0mA 500,000 Standard Force
switches are reqUIred' Resistive 200mA 500,000 Low Force
DWV 1050Vrms through switch contacts only
Logic Level 10mA @5VDC
Features: Electrical Life: 25,000 cycles
e Compact bezel LIGHTING:
° watertight to IP68S Light Source Voltage (DC) Actual Voltage Nominal (DC)  Voltage Max (DC)
. . . - 2* 2 26
e LED illuminated with the ability to accommodate 2 & ” 135 15
12VDC power Mechanical Life: 1,000,000 cycles
¢ Standard and logic level options Seal: IP68S &
. . .. : - rro o (%)
¢ Flush and raised buttons in glossy or matte finish Lol e i s S T
availablein a variety of colors Operating Force: 1.7 Ibs. £ 0.5 Ibs. Standard Force, 12 oz. + 4 0z. Low Force on)
. Total Travel: .080 inches max S
® RoHS compliant , . —
Overtravel: .010 inches min O
MATERIALS: 5
Case: Anodized aluminum alloy E
Button: Thermoplastic 3
Terminals: Gold plate (:E
Contacts: Gold plated silver alloy m
Mounting Hardware: None 2
LP7 PART NUMBER CODE
LP7 - X X X X X X X X
Button Style Case Style Terminal Style  Circuit Form  Switch Action Light Source* Case Color Xutton Color
1. Flush 1. Short Bezel Press Fit 1. Solder 1.N.O. 1. Standard Force  A. 2V Red LED 1.Red 1.Red
2. Raised 2NC. Snap-Action B. 2V Green LED 2.Black 2.Black
3. Flush Matte 3.2Circuit 2. Low Force C. 2V Amber LED 3.0range 3. Orange
4. Raised Matte Snap-Action D. 2V Blue LED 4. Yellow 4. Yellow
E. 2V White LED 5. Green 5. Green
*2V LED's are intended for use with an external resistor. See LED voltage F. 12VRed LED 6. B.Iue 6. B!ue
chartin appendix for details on the approximate value of the resistor. G. 12V Green LED 1. Violet 1. Violet
For additional LED lighting options, contact factory. H. 12V Amber LED 8. Gray 8.Gray
J. 12V Blue LED 9. Clear 9. White
K. 12V White LED
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LP7

rusteorrons  SEALED ILLUMINATED PUSHBUTTONS

MOMENTARY ACTION, SEALED TO IP68S, COMPACT BEZEL

Flush Button - Short Bezel

(.862)
—= l— 136
.

452002 LIGHTING

TERMINAL

LIGHTED TERMINALS ANODE

SR.35 \7/ =
N.O. TERMINALS
\N.C. TERMINALS
.23+.02 LIGHTING
=— .13+.02 TERMINAL
(.050) —= CATHODE
—
Raised Button - Short Bezel
(.973) |
—] l=— .136
.452+.002

LIGHTING

LIGHTED TERMINALS TERMINAL

R35£.03~| | ANOBE

N.O. TERMINALS

.33+.02

TERMINAL
CATHODE

T _

| | ool o ol+ cmndmno. |

: —— : | O—O . : :

| O A A O | | O A A O | ANODE CATHODE |

: SPST-NO-DB : SPST-NC-DB : SPDT-DB : L.E.D. SCHEMATIC :

| SCHEMATIC | SCHEMATIC | SCHEMATIC | |
NORMALLY OPEN NORMALLY CLOSED 2 CIRCUIT
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LP7-D

SEALED ILLUMINATED DOME PUSHBUTTONS  lsieirrons

MOMENTARY ACTION, ATTRACTIVE & HIGHLY RUGGEDIZED FOR WET & DUSTY ENVIRONMENTS

The LP7-D series pushbutton switches feature a contoured
round dome style or square pushbutton. While sharing similar
size and characteristics to the P9 series, the LP7-D offers
added durability with its anodized aluminum alloy case.

Button versions include flush or raised round dome in glossy or
matte finish and raised square in matte finish. The switch series
features short behind panel depth. It also offers excellent

mechanical and electrical performance while operating under Flush Dome
severe conditions found in demanding applications. Also available with Square Dome
Raised Dome with Matte Finish

The LP7-D Dome series offers one million mechanical

operations and an electrical life of 25,000 operations. Standard Characteristics/Ratings:

The LP7-D series is manufactured to the highest standards ELECTRICAL RATINGS: Sea Level @ 28VDC or 115VAC
and built to withstand harsh environments, offering anodized Load N.O/N.C. SPDT
aluminum alloy cases with seal options of dusttight to IP64 Resistive 5A 4A
or watertight to IP68S. The LP7-D series offers long life LED Inductive 3A 2
lighting in a variety of colors and can accommodate 2 & 12VDC Motor 3A N/A
power. DWV 1050Vrms through switch contacts only
The LP7-D Dome series is a quality precision switch designed Logic Level 10mA @ 5VDC
for use in panels, control grips, computers, instruments, heavy Electrical Life: 25,000 cycles
equipment and other demanding applications where attractive, LIGHTING:
highly ruggedized pushbutton switches are required. . . .
Light Source Voltage (DC) Actual Voltage Nominal (DC)  Voltage Max (DC)
F t . 2%* 2 26
ea ures' 12 135 145
¢ Flush and raised round buttons with glossy or matte Mechanical Life: 1,000,000 cycles
finish in a variety of colors Seal: IP64 or IP68S
* Raised square button option with matte finish in a Oporating Tomp Range: -40°Ct0 +85°C
variety of colors Operating Force: 1.7 Ibs. £ 0.5 Ibs. 4
. . Total Travel: 0.080 inches max
e Watertight to IP68S; dusttight to IP64 _ , =
Overtravel: 0.010 inches min o
e LED illuminated with the ability to accommodate 2 & MATERIALS: w
12VDC power ' <
" Case: Anodized aluminum alloy —
e 15/32" threaded case style Button: Thermoplastic 'S
e RoHS Compliant Terminals: Silver with gold plate 5
Mounting Hardware: Hex nut, lockwasher and panel seal gasket when applicable E
5
LP7-D PART NUMBER CODE 9
LP7-D X X X X X X X m
\C wm
Button Style Terminal Style/Seal Circuit Form Contact Rating Light Source** Case Color Button Color
1. F!u§h Dome St'andard 1. Stand_ard Solder Terminal 1.N.0. 1. Standard Current A. 2V Red LED 1. Clear Anodized ~ 1.Red
Finish - Lightpipe Dusttight 2.N.C. 2. Logic Level Current  B. 2V Green LED 2.Black Anodized 2. Black
2. Raised Dome Standard 2. Standard Solder Terminal 3.2 Circuit C. 2V Amber LED 3. Orange
Finish - Lightpipe N Water.tlght . D. 2V Blue LED 4, Yellow
3 [:;E?pli)pr;me Matte Finish- 3. st.tl;;nhlermmal E. 2V White LED 5. Green
4, Raised Dome Matte Finish - 4. P.C. Pin Terminal F. 12VRed LED 6. Blue
Lightpipe Watertight G. 12V Green LED 1. Violet
5. Raised Square Matte Finish - H. 12V Amber LED 8.Gray
Lightpipe J. 12V Blue LED 9, White
6. Flush Dome Standard Finish - K. 12V White LED A. Translucent
Fully llluminated* White*
7. Raised Dome Standard Finish -
Fully llluminated*
* Full illumination button styles available with translucent Button Color selection A only.
** 2V LED's are intended for use with an external resistor. See LED voltage chart in appendix for details on the approximate value of the resistor.
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LP7-D

ILLUMINATED
PUSHBUTTONS

SEALED ILLUMINATED DOME PUSHBUTTONS

MOMENTARY ACTION, ATTRACTIVE & HIGHLY RUGGEDIZED FOR WET & DUSTY ENVIRONMENTS

Button Options

FLUSH DOME
(STYLE 1 &3)
—={ 27 46
f— ¢_690 —e
18
LIGHT PIPE |
/
/' t Y = [
(+ @47 T -1 — - 448+.005 — —
K + TO FLAT
[~)

@115 SR.37
15/32-32UNS-2A
TO WITHIN .062
OF SHOULDER
RAISED DOME
TYLE28& 4
46 l—— 690 ——=]
18

s T
448+.005 — —
TO FLAT
[~

A

15/32-32UNS-2A
TO WITHIN .062
OF SHOULDER

ARE DOME
(STYLE 5)
< 29 46 690
LIGHT PIPE 18 SQUARE
/ [ |
‘ z/ ’ S AR
€ e o — — 4484 005
N SQUARE TOFL &y
‘ ﬁ\ JJ = TO I;LAT N>
L -

@ 115

15/32-32UNS-2A

TO WITHIN .062

OF SHOULDER
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LP7-D

SEALED ILLUMINATED DOME PUSHBUTTONS  lsiedrrons

MOMENTARY ACTION, ATTRACTIVE & HIGHLY RUGGEDIZED FOR WET & DUSTY ENVIRONMENTS

Terminal Options Circuit Options

.0204.005 TYP.

SIMDQ_BDSQ DER TERMINA .09 | :

N.O. TERMINALS: ROUND END, SLOTTED HOLE (.084 X .055)

N.C. TERMINALS: SQUARE END, ROUND HOLE (@ .055) + &
LED TERMINALS: ROUND END, ROUND HOLE (@ .055) 4 A -
ANODE CATHODE
(PLUS SYMBOL "+" DENOTES LOCATION OF LED TERMINAL ANODE SPST-NO-DB
AND LED TERMINAL CATHODE IS 180° OPPOSITE OF ANODE TERMINAL) SCHE-MA:FIC
SCHEMATIC L.E.D. SCHEMATIC

P.C. TERMINAL 10304.005 TYP. NORMALLY CLOSED

.090 TYP.

.020:£.005 TYP. M
M @3
——
-4 ok
L= o
| - C
(V)
L I
. Z
.09 TYP. —=| . ]
oG 5
N.O. TERMINALS: ROUND HOLE (@ .048) O | v O+ = >
N.C. TERMINALS: NO HOLE ANODE CATHODE o
LED TERMINALS: ROUND END, ROUND HOLE SPST-NC-DB

SCHEMATIC LE.D. SCHEMATI =
(PLUS SYMBOL "+" DENOTES LOCATION OF LED TERMINAL ANODE 3
AND LED TERMINAL CATHODE IS 180° OPPOSITE OF ANODE TERMINAL) 9
2 CIRCUIT =
(V]

TERMINALS ORIENTED TO CASE FLAT AS SHOWN WITHIN £ 10° M
(P.C. TERMINALS ONLY)

292
~<—.146 _
I PN

128
r & — |— b 256 |
4
R.040 MIN. TYP.
~— 142
~— 071 + O_A/\/\_@—./ AN—O =
COMPONENT SIDE P.C. MOUNTING o—4A A—0  AnoDE CATHODE
PATTERN, CASE FLAT ON ABOVE SPDT-DB
AS DEPICTED IN SWITCH VIEW SCHEMATIC L.E.D. SCHEMATI
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LP9

ILLUMINATED
PUSHBUTTONS

SEALED ILLUMINATED DOME PUSHBUTTONS

MOMENTARY ACTION COMMERCIAL GRADE LED ILLUMINATED & WATERTIGHT SEALED

The OTTO LP9 Lighted Dome series is a quality precision switch
designed for use in panels, control grips, instruments, heavy
equipment and other demanding applications where attractive,
rugged, lighted pushbutton switches are required.

™

The LP9 series offers a positive tactile feedback, signaling the
operator when the switch is operated with the added benefit
of reliable LED illumination. The LP9 series offers four button
versions; flush and raised profile with either a glossy or matte
finish. It also comes with a threaded case for hex nut mounting
while providing a short behind panel depth.

Raised Dome
Full lllumination Style

Flush Dome
(Also available with
Raised Dome)

(Also available with .
Flush Dome)

Standard Characteristics/Ratings:

The LP9 series is constructed to meet IP68S watertight seal.

Expect 25,000 operations at full rated load. ELECTRICAL RATINGS: Ratings at 28 VDC or 115 VAC

These momentary snap-action double break switches are Load N.O/N.C. 2Circuit Cycles  Operating Force
available in standard and low operate forces. The LED Resistive: 5A 4A 25000  Standard
is available in six colors, plus RGB, and has the ability to Inductive: 3A 2 25000  Standard
accommodate 2 or 12VDC. Resistive: 500mA — 500,000 Standard
Resistive: 200mA — 500,000 Low

FeatureS' Dwv 1000Vrms through switch contacts only

. Logic Level 10mA @ 5VDC 1,000,000
® WatertighttoIP688 Electrical Life: See Rating Chart

e RGB LED option (2VDC only)

e LED lighting available in 6 colors with the ability to
accommodate 2 or 12VDC

¢ Flush & raised button style
¢ Matte or glossy button finish

MECHANICAL:
Mechanical Life:

1,000,000 cycles
1P68S
-40°C to +85°C

1.7 +/- 0.5 Ib. (standard force)
0.75 +/- 0.25 Ib. (low force)

Seal:

Operating Temp Range:

Operating Force:

¢ Full button illumination style available with glossy Total Travel: 0.080 inches max
button finish Overtravel: 0.010 inches min
¢ Positive tactile feedback contact transfer MATERIALS:
e  Withstands shock & vibration Case: Thermoplastic
 Short behind panel depth Button: Thermoplastic
Terminals: Brass with gold

¢ RoHS compliant

Mounting Hardware: Hex nut, lockwasher and panel gasket for round/threaded style case

Panel gasket for snap-in style case only

LP9 PART NUMBER CODE
P9 - X X )]( )]( ){ X\ X\ X\
Button Style* Case Style* Terminal Style  Circuit Form Operating Force Light Source Case Color  Button Color
1. Flush Dome Standard Finish- 1. Standard Round 1. Solder 1.N.0. 1. Standard Force ~ A. 2V Red LED** 1.Red 1. Red
Lightpipe Bezel Threaded 2. PC Pin 2.N.C.Q Snap-Action B. 2V Green LED** 2. Black 2.Black
2. Raised Dome Standard Finish - 2. Standard Round  3.RGBPCPin@ 3.2Circuit 2 Low Force C. 2V Amber LED** 3.0range@®  3.0range
Lightpipe Bezel Snap-In Snap-Action D. 2V Blue LED** 4. Yellow D 4. Yellow
3. Flush Dome Matte Finish E. 2V White LED** 5.Green D 5. Green
Lightpipe F. 12V Red LED 6.Blue D 6.Blue
4. Raised Dome Matte Finish G. 12V Green LED 1. Violet D 1. Violet
Lightpipe H. 12V Amber LED 8.GrayD 8. Gray
5. Flush Dome Standard Finish - J. 12V Blue LED 9. White 9. White
Fully llluminated K. 12V White LED A. Translucent White @
6. Raised Dome Standard Finish - L. 2V RGB LED**

Fully llluminated

* Button and case will be of the same texture.
For all mixed gloss/matte combination options, contact factory.

** 2V LED's are intended for use with an external resistor. See LED voltage chart in appendix for details on the approximate value of the resistor.
@ For minimum requirement, contact factory.

@ Full illumination button styles available with translucent Button Color selection A only

® Not available with RGB LED option.

@) For use with RGB LED Light Source.
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LP9

SEALED ILLUMINATED DOME PUSHBUTTONS  sieirrons

MOMENTARY ACTION COMMERCIAL GRADE LED ILLUMINATED & WATERTIGHT SEALED

i_ Round Threaded Case Style, Flush Button —l— Round Threaded Case Style, Raised Button _‘

— e —— .-
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LIGHTING LIGHTING
TERMINAL

@ .115

LIGHTPIPE

LIGHTING TERMINAL®
CATHODE (180°
OPPOSITE ANODE
TERMINAL)

TERMINAL

PLUS SYMBOL "+"
DENOTES LOCATION OF
LIGHTING TERMINAL,
ANODE

LIGHTING
TERMINAL
ANODE

RECOMMENDED PANEL OPENINGS FOR SNAP-IN STYLE CASE

PANEL THICKNESS RECOMMENDED & DIM. ACROSS D-FLAT
.024 @ .505 460
118 @ .505 460

Specifications Subject To Change Without Notice

PC Pin Terminals
(Full lNlumination Option Shown)
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COMPONENT SIDE P.C. MOUNTING PATTERN,
CASE FLAT ON RIGHT AS DEPICTED IN SWITCH VIEW
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LP9

rustsorrons  SOEALED ILLUMINATED DOME PUSHBUTTONS

MOMENTARY ACTION COMMERCIAL GRADE LED ILLUMINATED & WATERTIGHT SEALED

RGB LED with PC Pin Terminals
(Lightpipe Option Shown; Flush Button, Round Threaded)

@ .115
[2.92]
LIGHTPIPE

.093+.015 ]

[2.36£0.38]

RGB PIN-OUT
=132
[3:35]
[-S%J‘-[ézzggr
gz —— TN
f .146
408 072 18.72]
NS [Z'fll_u‘z_a] - (1.62]
.072 i
2X 270 . Vany [1.23] .105
16.86] i3 re P T kg
TO CENTERS
450005 [‘31_%%] ttz)?:;t)]
[11.43£0.12] 132
TO FLAT [3.35]
.690
¢[17.53] MOUNTING PATTERN
RGB LED ELECTRICAL CHARACTERISTICS (T = 25°C)
RGB LED VOLTAGE/ CURRENT COMPONENT RATINGS REVERSE VOLTAGE,
b
LIGHT SOURCE a| Vg (V) AT Ip =10 pA
VOLTAGE CATEGORY|  LED COLOR FORWARD VOLTAGE Vg (V)2 [ 'R R
- MIN. TYP. MAX. MAX.
2V,
RGB RED 1.7 2.1 25 4.0
GREEN 25 2.9 34 4.0
BLUE 25 29 3.4 4.0

FORWARD VOLTAGE TOLERANCE IS £0.1V. TEST CURRENT: RED= 15 mA, GREEN= 10 mA, BLUE= 10 mA.

SCHEMATICS

o—4A  —t o—4A A_o
' SPST-NO-DB ' SPST-NC-DB ' SPDT-DB '
| SCHEMATIC | SCHEMATIC | SCHEMATIC |
NORMALLY OPEN NORMALLY CLOSED 2 CIRCUIT
| | B

g . = RED CATHODE ‘
_ | ANODE o0 @4 o

+ = GREEN CATHODE !

ANODE CATHODE ' L — o ‘

| L.E.D. SCHEMATIC | = BLUE CATHODE

SINGLE COLOR ONLY L.E.D. SCHEMATIC '

. RGB LED ONLY
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LP3OM

ILLUMINATED
PUSHBUTTONS

ILLUMINATED SEALED DOME PUSHBUTTONS

MOMENTARY ACTION LED ILLUMINATED & WATERTIGHT SEALED

The LP30M offers rugged, sealed construction with LED illumination
in a large, 30mm diameter, button. This precision snap-action switch
is designed for use in off-highway, material handling, industrial
controls, marine, medical and other demanding applications. Choose
from the standard mounting styles and electrical ratings, or contact
us for custom configurations.

The LP30M features IP64 dusttight and moistureproof or IP68S
watertight sealed construction. In addition, sealed terminals protect
the contact area from hostile environments and solder flux on both
sealed and unsealed models. This switch is offered with low profile

Standard Characteristics/Ratings:

ELECTRICAL RATINGS:
Load

Sea Level @ 28VDC or 115 VAC

or concave style buttons in translucent white, red or amber with or | Resistive 5A
without legends/icons. Six standard LED colors are available. Inductive 3A
The LP30M is available in standard and low operating force utilizing | ™ 1A
OTTO’s quality precision snap-action switch mechanism. This | Motor 3A
momentary switch is available as normally open (NO) or two circuit. | DWV 1000Vrms through switch contacts only

High contact pressure, amazingly low contact resistance and
extremely low contact bounce are all the result of the OTTO snap-
action mechanism. Extra-long electrical life and precise trip point

10mA @5VDC
Standard 25,000 cycles, Logic Level 250,000 cycles

Logic Level

Electrical Life:

o X LIGHTING:
offer added value and precision operation. Light Source Forward  Max Forward  Typ. Forward Voltage
F Voltage Current Current Voltage Max
eatures: 2 am we Med el

¢ Large 30mm diameter button b e

] ) . 12v 20mA 30mA 12v 14V
¢ Aluminum housing with either clear or black color >y P, Py ™y Py
e LED lighted with the ability to accommodate 2, 12 & 24VDC MECHANICAL

power & includes reverse voltage protection
e Watertight to IP68S or moistureproof & dusttight to IP64

Mechanical Life: 250,000 cycles

Total Travel: .080+/-.015
¢ Low profile or concave style hutton in translucent white, Overtravel: 010 min. =
red or amber with or without legends/icons OperatingForce: _(See chart) %]
L4 Logic level OptiOII OperatingTemp:  -55°C to +85°C g
¢ Solder terminals or wire leads are available Seal: IP64 or IP68S :||
MATERIALS: O
Case: Anodized aluminum alloy Z
(%)
Button: Thermoplastic E
:\lnaorl:ir\ll:i:r%: Hex nut, panel gasket (watertight only) (_4
T
A
LP30M PART NUMBER CODE :
LP30M - X X X X X X X v XX
Button Style & Circuit / Rating / Light Source® Seal Level Operating Case Button Color : Legend
Case Style Termination* Force Color !
B. Low Profile Dome, Std. 1. SPSTN.0., Std Current, A. 2VRed LED@  N. 2V Blue LED® 1. Dusttight  2.2.5 +/- 0.5 Ibs. 1. Silver A. Transparent E SAE Legend,
Diameter Case, with SDR Term, Momentary B. 2V Green LED@ Q. 12V Blue LED 2. Watertight 4.4 +/-1lbs.  2.Black Amber » Two Digit Code:
Panel Seal Option 2. SPDT 2-Circuit, Std. Current, ¢, 9y Amber LED® R. 24V Blue LED 3.Red  R-Translicent : pleasereferto
D. Concave Button, Std. SDR Term, Momentary 6. 12V Red LED S. 2V Deep Green LED® 4.Blue Red ' Appendix
Diameter Case, with 3.SPSTN.0,, Logic Level, SDR " 5 Tanaerine W- Translucent
Panel Seal Option Term, Momentary H. 12V Green LED  U. 12V Deep Green LED . (;;rgtzrr:ge White®
4. SPDT 2-Circuit, Logic J. 12V Amber LED V.. 24V Deep Green LED 123U) B. Translucent

Level, SDR Term, Momentary K. 24V Red LED

5.SPDT 2-Circuit, STD Current,
48 +/- 3inch, 20 AWG Leads,

Momentary
6. SPDT 2-Circuit, Logic

Level, 48 +/- 3inch, 20 AWG

Leads, Momentary

Specifications Subject To Change Without Notice

W. 2V White LED®@
L. 24V Green LED  X. 12V White LED
M. 24V Amber LED Y. 24V White LED

* For wired switches, TXL wires per SAE J-1128 (cross linked polyethylene Jacket) are provided.

Black for Backlit

White, Painted | STOP HERE
Legend E

for Switches
without
Legends

@ All green and blue LEDs are recommended for use with translucent button color W (white) only. Due to the
lower intensity of Amber LEDs, the Amber button is transparent (see through), instead of translucent.

@ 2 volt switches are intended for use with external resistor
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LP30M

ILLUMINATED

rusteurions  ILLUMINATED SEALED DOME PUSHBUTTONS

MOMENTARY ACTION LED ILLUMINATED & WATERTIGHT SEALED

BUTTON AND
CASE STYLE ‘B’
TERMINATION
OPTIONS
—= |= 110
45 «T—A [2.79]
[11.4]
—= ||=.180
M30 X 1.5— [4.57]
TO WITHIN .062 Iy i)
OF SHOULDER N
BUTTON AND . M\H
N @ 585 s
CASE STYLE D [1486] 777777 l‘\“l‘l“”““ Ai{i
<— SEE 49{4
TERMINATION
OPTIONS
TERMINATION OPTIONS MOUNTING HARDWARE F;IIE\(':\I(:El\{Ilt\:Ill‘I'E.II_\IOleTD
\MMMW 7 [12;7868]
STANDARD SOLDER i |
TERMINALS il PANEL SEAL
i 0-RING
il {BUNA-N )
L Il
124 TYP —=] I yﬁos
[31.5]
(.584 ) HEX 1.42
#ﬁlﬁ?nmmu 483y NUT el
WIRE COLORS: [ ——
N.C.: GREEN (2) — — y
o e
LED -: BLUE (1) HJ S,'\‘EUEMPB/EF;{T [5.08]L
T ——us63)—-=
[41.56]
SWITCH SCHEMATICS LED SCHEMATIC
L )
SPST-N.O.-DB SPDT-DB
SCHEMATIC SCHEMATIC ANODE (+) CATHODE (-)
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LPL

LPL INDICATOR LIGHTS " TS

INDICATOR LIGHTS FOR LP3 & LP5 SERIES

The LPL Indicator Light series offers an excellent means of
indicating the activity of a circuit by providing a visual on/
off indication of process conditions. The LPL series is ideally
suited as part of a panel mounted indicator for control panels,
instrumentation and front panel fault indicators.

The LPL series is manufactured to the highest standards
and built to withstand harsh environments, offering anodized
aluminum alloy cases with seal options of moistureproof
and dusttight to IP64 or watertight to IP68S. The LPL series
offers long life LED lighting in a variety of colors and can
accommodate 2 to 24VDC power.

Features:
e Seal options include:
1. Watertight per MIL-PRF-8805, Design 3 and

Standard Characteristics/Ratings:

watertight 1 meter to IP68S LIGHTING:
2. Dustt!ght per MIL'PRF'8_805. DeS|gr_| 2and Light Source Voltage (DC Actual Voltage Nominal (DC)  Voltage Max (DC
Dusttight/protected against splashing water per g% 9 26
IP64 6 ] 8
3. Unsealed 12 135 145
e LED lighted with the ability to accommodate % 28 28.6
2,6,12 & 24VDC power and includes reverse voltage Seal: Options include:
protection « Watertight per MIL-PRF-8805, Design 3 and IP68S
¢ Tall and dome style buttons in translucent + Dusttight per MIL-PRF-8805, Design 2 and IP64
white, red & amber permitting sublimated * Unsealed
& pad printed |egends Operating Temp Range: -55°C to +85°C
e 15/32" & 5/8" thread, press fit & dome case MATERIALS: )
styles available Case: Anodized aluminum alloy 5,
¢ Built-in current limiting resistor & reverse Button: Thermoplastic %
polarity protection Terminals: Brass S
. . . Mounting Hardware: Hex nut, lockwasher and panel gasket when applicable
¢ Looks identical to the LP3 & LP5 series to g pane’s i a
provide a cohesive panel look Z
. (%)
¢ RoHS compliant s
LPL PART NUMBER CODE A
LPL - X 0 (zero) X X X X - XX %
Case Style Light Source Type* Seal Level Case Color Button Color Legend Style
E. Exposed Dome A. 2V Red LED N. 2V Blue LED 1. Unsealed 1. Silver A. Amber, Translucent Refer to Legend Table
F. Flush Dome B. 2V Green LED P. 6V Blue LED 2. Dusttight 2. Black (use Amber LED) in appendix for legend
R. Raised Dome C. 2V Amber LED Q. 12V Blue LED 3. Watertight R. Red, Translucent codes. Legends wil
) (use Red LED) be printed in white on
1. Press Fit Mount D. 6V Red LED R. 24V Blue LED ’ amber and red buttons
3.5/8" Thread FrontMount  E. 6V Green LED S. 2V Deep Green LED W.White, Translucent and in black on white
4. 15/32" Thread Rear Mount ~ F. 6V Amber LED T. 6V Deep Green LED buttons.
6. 5/8” Thread Rear Mount G. 12V Red LED U. 12V Deep Green LED The characters are
H. 12V Green LED V. 24V Deep Green LED absent from the part
J. 12V Amber LED number if there is
K. 24V Red LED no legend.
L. 24V Green LED
M. 24V Amber LED
* 2V LED's are intended for use with an external resistor. See LED voltage chart in appendix for details on the approximate value of the resistor.
All green and blue LEDs are recommended for use with translucent button color white only.
For super bright LEDs, contact factory.
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LPL

INDICATOR

LIGHTS

LPL INDICATOR LIGHTS

LED ILLUMINAT

ED & SEALED

LPL-EO 2.120 MAX.
Exposed Dome Button ¢ 1046 (.380) (1 .247) 062 ¢ o
LED 4
ANODE (+) “—_
‘ 2X 1Moo+ eH-—-—-—- [ __L
@ 563
i
LED 5/8-24 UNEF-2A
_ TO WITHIN .062
2X.020 CATHODE (-) OF FLANGE.
1.677 MAX. - (1442) =]
LPL-FO 2.120 MAX. ¢ 230
Flush Dome Button (.380) (1.197) '
‘ X 1Motot-dt--—-—- — il
@ .563 A 3
i
LED 5/8-24 UNEF-2A ! i
CATHODE (-) TO WITHIN .062 L
OF FLANGE. 44
1.627 MAX. e (.492) =
2.120 MAX.
LPL-RO
Raised Dome Button 2X 020 @ 1.046 (.380) (1.177)
‘ 2X 110 Fod-H-—-—- —
@ .f63 T =
5/8-24 UNEF-2A |
LED LED TO WITHIN .062
ANODE (+) CATHODE (-) OF FLANGE. |__ 44__
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- (.512)~

Specifications Subject To Change Without Notice



LPL

LPL INDICATOR LIGHTS " TS

LED ILLUMINATED & SEALED

LPL-10
Press Fit Mount 2.150 MAX.
. (.380) (1.408) —.I(.312)- 624+.00
‘ ‘ ;
2X.110 fo—+-g+--—-—-—-—- —-——-+@.375
/ .5‘63 * *
CATHODE (-) 250—=—= 25 @ 500
1.838 MAX.
2.150 MAX.
LPL-30
5/8” Threaded Front Mount . . (1 .283) i (437)~] ¢ 875
= h f
\ Mok eH-—-—-—-—- -1 @375
5/8-24 UNEF-2A h‘
TO WITHIN .062
CATHODE (-) OF FLANGE @ 500
310 — 25
1.713 MAX. 187 b
LPL-40 2.150 MAX.

15/32" Threaded Rear Mount

LED
ANODE (+) |

2X.020 (.380) ’-.34—‘—‘—.25

| ‘ “ ‘ N ;
| —+ @ .375
/4
15/32-32 UNS-2A = .563

X Mofo+od-—-—-—-—-

LED |
CATHODE (-) |

4
c
(%2
I
o
C
—
-
®}
z
=
|
0
I
m
wn

. (1.130)
TO WITHIN .062
le———1.560 MAX. OF FLANGE
LPL-60 2.150 MAX.
5/8" Threaded Rear Mount
(1.033)—=t~— (.687) b 875
(.380)
¢ lGazx.ﬂo—e—l—e --------- -+ ._.._¢_500
! . —|_1
5/8-24 UNEF-2A L
TO WITHIN .062
37
CATHODE (-) OF FLANGE 25 @ 375
——— 1.463 MAX. 375
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P1

MILITARY
PUSHBUTTONS

PUSHBUTTONS PER MIL-PRF-8805/3 ms25089)

MOMENTARY ACTION, SEALED, SNAP-ACTION, DOUBLE BREAK

The P1 offers a mechanical life that is well beyond the 50,000
cycles required by MIL-PRF-8805. The double break switching
mechanism has anincredibly fasttransfer time, reducing arcing
and increasing contact life. The inherent wiping action breaks
welds and scrubs the contacts clean on every actuation.

The P1 switch offers vastly improved life under extreme
conditions found in most military environments. Moistureproofing
is accomplished in two ways. The pushbutton is sealed with
a silicone boot operating on our patented “rolling sleeve,”
providing longer life and smoother operation over a wide
temperature range. Epoxy seals protect the contacts and
terminals from hostile environments and solder flux.

Watertight sealing to Commercial (IP68S) and Military (MIL-
PRF-8805 Design 3) standards are available. This watertight
design is also available in commercial construction as the
P3 series (add “W" to your part number).

High contact force (120g/4.2 oz), low contact resistance
(25mQ max initial) and short contact bounce result from our
snap-action mechanism. These characteristics guarantee
exceptional current carrying capabilities over the life of the
switch. With the optional low level (gold plate) configuration,
the P1 is well suited to interface directly to computers and
other solid state devices.

The P1 switch is a quality precision snap-action switch
designed for use in panel boards, control grips, computers,
instruments, pressure switches and other hand or machine
operated applications where sealed pushbutton switches
are required. |ts precision permits the P1 to be used as a limit
switch with unique size, high electrical ratings and a wide
choice of mounting styles.

Features:

¢ Button sealed with patented “rolling sleeve” principle
¢ Contact area sealed at button & terminals

e Less than 25mQ initial contact resistance

¢ Ideal for low level switching as well as up to
10 amp duty

¢ Positive tactile feedback

¢ Variety of mounting styles

¢ Engraved bhuttons & hezels available
e ULrecognized

e Watertight to IP68S available

¢ RoHS compliant

220 OTTO Full Line Catalog

Style P1-1

Style P1-8

Style P1-2

Style P1-5

Style P1-7

Standard Characteristics/Ratings:

ELECTRICAL RATINGS:

Style P1-3
Push Pull Version
'Style P1-3

vstyle P1-6

n

Load

Sea Level @ 28VDC
or 115VAC, 60/400Hz

50,000 feet @ 28VDC
or 115VAC, 60/400Hz

Resistive 10A N/A
Inductive 5A 5A
Lamp 3A N/A
Center Contact 3A N/A
DWv 1000Vrms

Low Level 10mA @ 30mV

Electrical Life:

25,000 cycles or 5,000 cycles at 50,000 feet

Mechanical Life:

50,000 cycles, circuit forms 3,4, &5
250,000 cycles, circuit forms 1,2 & 6

Seal: Dusttight per MIL-PRF-8805 Design 2 or
Watertight per IP68S or MIL-PRF-8805 Design 3
Operating Temp Range: -55°C to +85°C

Operating Force:

251bs. or 4.0 Ibs.
Push-Pull: .5to 2.0 Ibs.

Reset Force:

0.751b. or 1.0 Ib.

Total Travel:

0.085 +/- 0.015 inches

Overtravel:

0.012 inches min

Movement Differential:

0.015inches min

MATERIALS:

Case: Black anodized aluminum alloy

Button: Thermoplastic

Terminals: Brass with silver plate, gold plate for low level

Terminal Hardware:

Screws, lockwasher and solder lugs for screw terminal option

Mounting Hardware:

Hex nut and lockwasher, panel seal on watertight switches

Specifications Subject To Change Without Notice



P1

PUSHBUTTONS PER MIL-PRF-8805/3 ws25089)  pusnairrons

MOMENTARY ACTION, LOW LEVEL UP TO 10 AMPS

P1-1 (M".-A) P1-6 (M"-'F) 1,315 MAX

y
{— 375,015
\
‘ 1.375 MAX. . 062
— 0 [=— .156 MIN. FROM — 156 MIN
POTTING ﬂ FROM POTT NG
=
@500 r =
©.500 ©.375:015 —-—- ﬂ@ ©.562  ©.623+.001 375 — ffff—f«ﬂ\\ @562
250£.015 — L] 42-56 UNC-28

5/8-24 UNEF-2A
TO WITHIN .062 OF SHOULDER
.250£.015 062

P1-2  (MIL-B) P1-7  (MIL-G)

‘ @500 —17
W }

@315 T

38

-

P1-3 (MIL-C) P1-8  (MIL-H)

= 1.375[34.92] MAX. ———=|

Push-Pull Style Shown 150 MAX |
.31[7.9] TSI
062 [1.57] TSI 1 062 438 £.015
—iF ‘T ARG N
FROM POTTING

e \ =

25637004 \

2.375:.015
[©9.53+.38]

@315 T~ -

L

1014.3"19) i
‘l

#2-56 UNC-2B #2-56 UNC-2B

5/8-24 UNEF-2A

062 [1.57) TS| ———==
5/8-24 UNEF-2A TO WITHIN 062 OF SHOULDER

— 187 TO WITHIN .062 R 047
4.75] OF SHOULDER .38 7

250+.015
6.35+.04]

-
C
(%2
L
o
&
3
-
@)
Z
2
|
(@)
I
m
n

P1'5 (M"-'E) f=——— 1.375[34.92] MAX. ———]

f=— 187
‘T [4.75]

=— .062
— {—=— 156 [3.96] MIN.
F 11581 FROM POTTING
+.004 +.000
©.375+.015 ]—\ @.563 005 @625 004
1295338 |~ T T T 7<ﬂ O 1214.30%19) [215.87* 00
el 125
[3.18]
—= 062
[1.58]
12504.015—=] ~—
[6.35+.38]
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P1

rusieorrons  PUSHBUTTONS PER MIL-PRF-8805/3 as25089)

MOMENTARY ACTION, LOW LEVEL UP TO 10 AMPS

P1 PART NUMBER CODE

P1 - X X X X X *
Case Style Terminal Style Circuit Form Switch Action Button Color
1.Style A 1. Solder/Std. 1.N.O. 1.2.5Ibs. Momentary 1. Red
2.Style B 2. Screw/Std. 2.N.C. 2.4.0 Ibs. Momentary @ 2. Black
3.StyleC 3. Solder/Low Level 3.N.C. 3 Terminal D 3. Push-Pull 3.Orange
5.Style E 4. Screw/Low Level 4.N.0.3 Terminal D 4. Yellow
6.Style F 5.5 Terminal D 5.Green
1. Style G 6.2 Circuit 6. Blue
8.StyleH 1. Purple
8.Gray
9. White
* Add “W" for watertight seal to MIL-PRF-8805 Design 3
@ Circuit styles with 3 and 5 terminals have 50,000 cycle mechanical life per MIL-PRF-8805.
@ Military standard is 4.0 Ibs.
ORDERING INFORMATION:
Selectthe OTTO P1 series switch to match your application requirements. Combinations
of features are almost unlimited. When ordering, specify the Military (MS) Number and/
or OTTO Part Number.
Example: P1-32629 is MS25089-3CW, “C” style case, 2 circuit contact configuration,
4.0 Ibs. operating force, white button. For low level model, specify P1-34629, MS25089-
3CWL. A partial cross reference list of Military (MS) Numbers to OTTO Part Numbers
may be found in the back section of this catalog.
Unsealed P1-90013 Watertight P1-90024
Operating Force: 4.0 +/- 1.0 Ib. Dusttight P1-90014
Circuit: SPDT-DB Operating Force: 4.0 +/- 1.0 |b.
Case: Black anodized aluminum Circuit: SPST-N.0.
Button: Black nylon w© 85 MAX Case: Black anodized aluminum 80— 1.09 MAX:
: : : .15 MIN
SR 7502015 T Button: Red nylon 34— AT FROM POTTING
= -
2.375 E— 2.563 38 — - — = (:190) 56

500-32 UNS-2A FULL
THD'S TO WITHIN
.062 OF SHOULDER

J js—— 250

\42-56 UNC-2B

16/32-32 UNEF-2A
TO WITHIN .062
OF SHOULDER
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P1 NOTEWORTHY DESIGNS

P1

MILITARY
PUSHBUTTONS

EXAMPLES OF CUSTOMIZED P1 SERIES SEALED PUSHBUTTONS

Special Cap On Press Fit Case

Total Travel: 0.085" +/- 0.015"
Operating Force: 4.0 +/- 1.0 |b.

Reset Force: 1.0 Ib. min

Circuit: SPDT 2 circuit

Mechanical Life: 250,000 cycles
Button: Black oxide #303 Stainless Steel
Housing: Black anodized aluminum

P1-10047

Long Pushbutton
Dusttight per MIL-PRF-8805, this extra long

button is installed in a Type P1 “C" case style.

Total Travel: 0.085" +/- 0.015"
Operating Force: 4.0 Ibs.
Circuit: SPNO-DB

Rating: 10 amps Resistive
Mechanical Life: 250,000 cycles
Electrical Life: 25,000 cycles

P1-30074

Special Push-Pull Switch
Total Travel: 0.085" +/- 0.015"
Operating Force: 0.5 |b. to 2.0 Ibs.
Circuit: SPNO-DB

Mechanical Life: 250,000 cycles
Button: Black on white nylon
Housing: Black anodized aluminum
Case: Style “C”

P1-30052

Large Diameter Button
Button diameter is 1.187" and is red anodized

aluminum mounted on a Type P1 style “C” bc

Button is free to rotate 360°.
Total Travel: 0.085" +/- 0.015"
Operating Force: 2.5, +0.5, -1.0 |b.
Circuit: SPDT 2 circuit

Rating: 10 amps Resistive
Mechanical Life: 250,000 cycles
Electrical Life: 25,000 cycles

P1-30075

Special Knurled Shroud
Total Travel: 0.085" +/- 0.015"
Operating Force: 4.0 +/- 1.0 Ib.

Rest Force: 1.0 [b. min

Circuit: SPDT 2 circuit
Mechanical Life: 250,000 cycles
Button: Red nylon

Housing: Black anodized aluminum

P1-90108

Vandal Resistant

Stainless steel housing and button are
watertight sealed. Ideal for unattended
machines operated by the public.
Operating Force: 2.5, +1.0, -0.5 Ib.
Circuit: SPNO-DB

Mechanical Life: 250,000 cycles

Bezel: 1.5” dia.

Button: 0.812" dia.

P1-90135-2

For smaller 0.969” dia., DPDT-DB design,
see P4-10155-2.

e Large buttons, up to 0.765" diameter
¢ Symbols & 9 colors of buttons

e Watertight to IP68S

* 10 amp resistive rating

e ) e -

NOTE: Refer to Standard Legends Chart in Appendix
for available symbols.

P1-10142-X

-
C
(%2
L
o
&
3
-
@)
Z
|
@)
I
m
wn
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P2

rosseurions  COMMERCIAL GRADE PUSHBUTTONS

3-POSITION MOMENTARY ACTION, ONE OR TWO STEP

OTTO'S unique 3-position P2
pushbutton offers two levels (steps)
of momentary switch action plus
‘rest" (or "off") for applications
requiring three modes of operation.

Each detentoperates anindependent
set of SPDT contacts rated to 5A @
28VDC or 125 VAC wrapped up in a
watertight package.

The OTTO P2 series works like this:

Upon actuation, level one is reached

with a positive tactile feel transmitted back to the operator.
The operator has the option of either releasing the pushbutton,
which will return to the normal (off) position, or continuing to
level two. Upon release, the pushbutton returns to the normal
position.

P2-1

Designed for applications in the commercial market such as
the control of two-speed motors, the P2 also works well in
numerous military applications.

Features:

¢ Unique three-mode design

e Sequential DPDT contact action
¢ One Step and Two Step versions
¢ 6 circuit forms

e Watertight

e 25,000 mechanical cycles

Standard Characteristics/Ratings:

ELECTRICAL RATINGS:

Load Sea Level @ 28VDC
or 125VAC, 60/400Hz
Resistive 5A
Inductive 3A
Lamp 2A
DWV 1000Vrms Initial
Logic Level 10mA @ 5VDC Resistive
Electrical Life: 25,000 cycles
Mechanical Life: 25,000 cycles
Seal: Watertight per MIL-PRF-8805 Design 3
Operating Temp Range: -55°C to +85°C
Operating Forces: Pole One: 3.0Ibs. + 1.0 Ibs.
Pole Two: 5.0 Ibs. + 1.5 |bs.
Release Forces: Pole One: .75 Ibs. min.
Pole Two: 1.0 Ibs. min.
Total Travel: One Step Style .125 max, Two Step Style .250 max
Overtravel: 0.015 inches min.
Pretravel: 0.020 inches min.
MATERIALS:
Case: Black anodized aluminum alloy
Button: Thermoplastic

Mounting Hardware:  Hex nut, lockwasher and panel seal gasket for
case styles 3 and 6

P2 PART NUMBER CODE

P2 -
Case Style Terminal Circuit
Style Form
1. Style 1 1. Solder 11.2-SPST- N.O.
3. Style 3 22.2-SPST-N.C.
6. Stylt? 6 33.2-SPDT - Form C
(See diagrams (Break before Make)
on next page) 44.1-SPST- N.0.
1-SPST - N.C.
55.1-SPST - N.C.
1-SPST - N.O.
66. 2-SPDT - MBB*
(Make before Break)

224 OTTO Full Line Catalog

x\
Action Button
Color
1. One Step 1. Red
2. Two Step 2.Black
3. Orange
4. Yellow
5. Green
6. Blue
1. Purple
8. Gray
9. White

* Available with Two Step version only.

Specifications Subject To Change Without Notice



P2

COMMERCIAL GRADE PUSHBUTTONS  sisisirions

3-POSITION MOMENTARY ACTION, ONE OR TWO STEP
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For two step switches:
Circuit 1-2-3 operates and resets between the first and second detent.
Circuit 4-5-6 operates and resets between the second detent and full travel.
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P3

COMMERCIAL
PUSHBUTTONS

SEALED COMMERCIAL GRADE PUSHBUTTONS

MOMENTARY ACTION, SEALED, SNAP-ACTION, DOUBLE BREAK

The OTTO design features inherent rocking action that breaks
welds and wipes contacts clean.

The P3is the commercial version of the P1 Pushbutton switch,
offering vastly improved life under extreme conditions found in
some industrial environments. The pushbutton is sealed by a
silicone boot operating on our patented “rolling sleeve,” providing
longer life and smoother operation over a wide temperature
range. Epoxy protects the contacts and terminals from hostile
environments and solder flux.

High contact force (120g/4.2 0z) and short contact bounce are
the result of our snap-action mechanism. These characteristics
provide exceptional current carrying capabilities over the
life of the switch. With the optional logic level (gold plate)
configuration, the P3 is well suited to interface directly to
computers and other solid state devices.

Watertight sealing is available by simply adding “W" to your
part number. Because the P3 is a double break switch, wide
connection possibilities, longer life and greater capacity are
offered. The P3 design provides a unique terminal connection
to the moving element for added flexibility. Special versions can
be provided with five terminals to control up to four circuits.

Features:

¢ Button sealed with patented “rolling sleeve” principle
¢ Contact area sealed at button & terminals

¢ Positive tactile feedback

e Engraved buttons & bezels available

¢ UL recognized

¢ 1 million mechanical cycle life

e Watertight to IP68S available in all versions

¢ Watertight to IP69K available in non push-pull
versions

* RoHS compliant

P3 PART NUMBER CODE
P3 - X X X X X *
Case Style Terminal Circuit Operating Button
Style/Rating Form Force/Action Color
1. Style 1 1. Solder/Std. 1.N.O. 1.25Ibs/Momentary  1.Red
3.Style 3 2. Screw/Std. 2.N.C. 2.401bs/Momentary ~ 2.Black
6. Style 6 3. Solder/Logic Level ~ 3.N.C.3Terminal 3. Push-Pull 3.0range
7.Style7 4. Screw/Logic Level ~ 4.N.0.3Terminal 4. Push-Pull 4. Yellow
8.Style 8 5.5 Terminal High Force** 5.Green
6.2 Circuit 6. Blue
7. Purple
8. Gray
9. White

* Add "W" suffix for watertight to IP68S and IP69K for Operating Force/Action selections 1 and 2.
Add “W" suffix for watertight to IP68S for Operating Force/Action selections 3 and 4.
**Available in Case Style 3 only.

226 OTTO Full Line Catalog

Style P3-6

ELECTRICAL RATINGS:

Style P3-8

Style P3-6
with

Push-Pull
Action

Style P3-3

Style P3-3 |
with
High
Force
Push-Pull
Action

Standard Characteristics/Ratings:

Load Sea Level @ 28VDC 50,000 feet @ 28VDC Cycles
or 115VAC, 60/400Hz or 115VAC, 60/400Hz

Resistive 10A N/A 100,000
Inductive 5A 5A 100,000
Lamp 3A N/A 100,000
Center Contact 3A max N/A 100,000
DWV 1000Vrms 400Vrms

Logic Level 10mA @5VDC

Electrical Life:

25,000 or 100,000 cycles (depending on configuration)
High Force Push Pull 5,000 cycles

Mechanical Life:

1 million cycles, circuit forms 1,2 & 6
100,000 cycles, circuit forms 3,4 & 5
High Force Push Pull 5,000 cycles

Seal: IP64 or IP68S and IP69K
IP64 or IP68S on push-pull versions
Shock: MIL-STD-202, method 207
Operating Temp Range: -55°C to +85°C, High Force Push Pull -40°C to +85°C

Operating Force:

251bs.or4.0Ibs.
Push-Pull: .5 to 2.0 Ibs.
Push-Pull High Force: 3.0 Ibs. min.

Reset Force: 0.75 Ib. min or 1.0 Ib.
Total Travel: 0.085 +/- 0.015 inches
Overtravel: 0.012 inches min

Movement Differential:

0.015 inches min

MATERIALS:

Case: Anodized aluminum alloy

Button: Thermoplastic

Terminals: Brass with silver, gold for logic level

Terminal Hardware:

Screws, lockwasher and terminal lug for screw terminal option

Mounting Hardware:

Hex nut, lockwasher and panel seal when applicable

Specifications Subject To Change Without Notice




P3

SEALED COMMERCIAL GRADE PUSHBUTTONS = #i3iE05o6ns

IDEAL FOR USE IN HEAVY MACHINERY & COMMERCIAL APPLICATIONS
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P3

CUSTOM
PUSHBUTTONS

NOTEWORTHY DESIGNS

EXAMPLES OF CUSTOMIZED P3 SERIES SEALED PUSHBUTTONS

Special Shaped Bezel

Total Travel: 0.085" +/- 0.015"

Operating Force: 2.5, +0.5, -1.0 |b.

Reset Force: 0.75 Ib. min

Circuit: SPN0O-DB (Other circuits available)
Mechanical Life: 1,000,000 cycles

Button: Red nylon

Housing: Clear anodized aluminum

P3-30017

Special Journaled Button
Wiatertight to IP68S, black anodized case and
thermoplastic button available in nine colors.
Circuit: SPNO-DB

Mechanical Life: 1,000,000 cycles

Electrical Life: 100,000 cycles

P3-90308-X
(X denotes button color)

Special Large Round Button,
Quick Connect Tab Terminals
Total Travel: 0.085" +/- 0.015"

Operating Force: 4.0 +/- 1.0 Ib.

Reset Force: 1.0 [b. min

Circuit: SPNO-DB (Other circuits available)
Mechanical Life: 100,000 cycles

Button: Black nylon

Housing: Clear anodized aluminum

P3-30031

Large Diameter Button

Nine different button colors, black anodized
protective shroud, watertight to IP68S.
Circuit: SPNO-DB

Mechanical Life: 1,000,000 cycles
Electrical Life: 100,000 cycles at full load

P3-90207-X
(X denotes button color)

v
v

Special Right Angle, Quick Connect
Tabs, P3-6 Style

Total Travel: 0.085" +/- 0.015"

Operating Force: 2.5, +0.5, -1.0 |b.

Reset Force: 0.75 Ib. min

Circuit: SPNO-DB

Mechanical Life: 50,000 cycles

Button: Red nylon

Housing: Clear anodized aluminum

P3-60024

oy
i
e

Nt

Special “"H” Case with

Round Shaped Button

Operating Force: 4.0 +/- 1.0 Ib.

Reset Force: 1.0 [b. min

Circuit: SPNC-DB (Other circuits available)
Mechanical Life: 1,000,000 cycles

Button: Red nylon

Housing: Black anodized aluminum
P3-80016

Special Snap-In, Panel-Sealed,
Rectangular Shaped Button

Total Travel: 0.125" max

Reset Force: 1.0 [b. min

Circuit: SPN0O-DB (Other circuits available)
Mechanical Life: 50,000 cycles

Button: Black polyester

Housing: Black polyester

P3-90037

Operating Force: 4.0 +/- 1.0 Ib. 4 '

Large Diameter Button

Nylon button is 1.187". Snaps on to special
style body with leads. Dusttight to 1P64.
Operating Force: 2.5, +0.5, -1.0 Ib.
Mechanical Life: 1,000,000 cycles

Rating: 10 amps Resistive

Circuit: SPDT 2 circuit

P3-30101-X

Protective Shroud

This pushbutton is designed to avoid accidental
actuation of the switch. The shroud requires the
operator to purposely operate the switch. The actuation
occurs below the height of the protective shroud, thus
protecting against unintentional actuation.

Same ratings and sealing characteristics as the
standard P3 series.

SPNC is shown.
P3-90009

Emergency Stop Pushbutton

PART NUMBER | BUTTON COLOR

P330115-1 RED

P330115-2 BLACK

P330115-3 ORANGE

P330115-4 YELLOW

P330115-5 GREEN @119 @875

P330115-6 BLUE

P330115-7 VIOLET

P330115-8 GRAY

P330115-9 WHITE ATES wiTH

P330115-18 CHEVRON BLUE 182 X 032
OF SHOULDER FASTONS

228 OTTO Full Line Catalog
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SEALED DOME PUSHBUTTON SWITCHES

P3-D
DOME
PUSHBUTTONS

MOMENTARY ACTION, ATTRACTIVE & RUGGED FOR WET & DUSTY ENVIRONMENTS

Rugged pushbutton switches with contoured dome styling.
There are two design versions: flush dome and raised dome
button profile. They also offer excellent mechanical and
electrical performance while operating under severe conditions
found in demanding applications.

The P3-D Dome features dusttight and moistureproof or
watertight sealed construction to IP68S and IP69K (add “W”
to your part number for watertight seal). 100,000 operations
at rated load of 10 amps resistive or 5 amps inductive; up
to a million mechanical operations in logic level switching
applications.

The P3-D Dome is available in standard and low operating force
double break snap-action models. All are momentary action.
Special contact variations are available. High contact pressure
and unique contact design provide for logic level switching
capability as well as full rated service.

The P3-D Dome is a quality precision snap-action switch
designed for use in panels, control sticks, computers,
instruments, heavy equipment and other demanding
applications where attractive, rugged pushbutton switches
are required.

Features:

e Attractive dome style button

¢ 2 contoured button styles

¢ Double break momentary action

¢ Withstands extreme shock & vibration
¢ Positive tactile feedback

e Solder & screw terminal styles

e Moistureproof & dusttight to IP64

e Watertight to IP68S and IP69K available
¢ RoHS compliant

16 Min. from Polfing —ey —_

[ A T————y S et

—e=| 41

R s

- e b
B25-2AUNEF-2ATHD \
Tio within 062 of Shoulder —

Flush

-

£2-5BUNC-28

Raised

Specifications Subject To Change Without Notice

Flush Dome Button

n

Standard Characteristics/Ratings:

ELECTRICAL RATINGS:

Load Sea Level @ 28VDC Cycles
or 115VAC, 60/400Hz

Resistive 10A 100,000

Resistive 15A 25,000

Inductive 5A 100,000

Lamp 3A 100,000

Center Contact 3A max 100,000

DWV 1000Vrms

Logic Level 10mA @ 5VDC 100,000

Electrical Life:

See Rating Chart

Mechanical Life:

1,000,000 cycles, circuitforms 1,2 & 6
100,000 cycles, circuit forms 3,4 & 5

Seal:

P64 or IP68S and IP6IK

Operating Temp Range:

-55°C to +85°C

Operating Force:

2.0 Ibs. to 4.0 Ibs., +0.5/-1.0 Ib.

Total Travel:

0.075 +/- 0.015 inches

Overtravel:

0.012 inches min

Movement Differential:

0.015inches min

MATERIALS:

Case: Anodized aluminum alloy

Button: Thermoplastic

Terminals: Brass with silver plate, gold plate for logic level

Terminal Hardware:

Screws, lockwasher and terminal lugs

Mounting Hardware:

Hex nut, lockwasher and panel seal when applicable

P3-D PART NUMBER CODE

Button  Terminal

Circuit

X

TR

Operating

Bezel Button

Style Style/Rating Form Force/Action Color  Color
1. Flush 1. Solder/Std. 1.N.0. 1.25Ibs/Momentary  1.Clear  1.Red
Dome 2 Screw/Std. 2.N.C. 2.40lbs/Momentary  2.Black 2. Black
2.Raised  3.Solder/Logic Level ~ 3.N.C.3Terminal 3.0range
Dome 4. Screw/Logic Level ~ 4.N.0.3Terminal 4. Yellow
5.5 Terminal 5.Green

6.2 Circuit 6. Blue

7. Purple

* Add “W" suffix for watertight to IP68S and IP69K. 8. Gray
9. White
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P4

PUSHBUTTONS
FOR BASICS

AUXILIARY ACTUATORS FOR BASIC SWITCHES

BUSHING MOUNT PUSHBUTTONS FOR OTTO B2 & B3 BASICS

P4 series auxiliary actuators are designed to work with OTTO
B2 (single break) and B3 (double break) basic switches. Basic
switches are per MIL-PRF-8805/101.Auxiliary type actuators
offer a wide variety of styles and types. Special basic switch
characteristics can be specified to match your application
needs. All case styles, except 1 and 4, feature OTTOQ's patented
“rolling sleeve” principle and are sealed to IP68S.

The unsealed pushbutton actuators feature a choice of 1/4” and
15/32” mounting bushings with nylon buttons available in nine
colors. Choose single, two, three and four pole models. To order
standard models, use the Part Number Code.

Unsealed IP68S Sealed

Sealed P4's are moistureproof at the front panel. Choice of one
and two pole configurations. Select from a variety of six bezel/
bushing mount case styles in clear (silver) or black anodized
aluminum. Styles C, H and F are illustrated here. For styles A,
B and G, see P1 series information for front panel appearance
details. Buttons are available in nine colors.

RFI shielding can be included along with the moistureproof

v

sealing feature in all case styles (except styles 1 and 4) and

in smgle or doubl_e pole momentary action. The plunger seal is Panel Sealed

dusttight and moistureproof.

Features:

¢ Sealed & unsealed versions Number Operating Release

¢ RFl shielding option of Poles Force (0z) Force (0z)

. . 1 8 2

* Moisture-proof panel seal available 2 16 2

¢ Variety of case styles and button colors 3 24 3

¢ Momentary and two-step switching action available 4 52 4

¢ Single pole up to 4 pole
ORDERING INFORMATION: P4 PART NUMBER CODE
Standard Auxiliary Actuator Assemblies for Basics P& - X X X X X X ¥
Select the OTTO P4 pushbutton switch assembly to match your . . / \ .

o L K Case Terminal Circuit Switching Bezel Button
specific application needs. Standard and special features are gy Style** Form Action Color Color
shown at right. Specify your choice by building the OTTO Part  1.1/440THD  1.PCTerminal  1.SPDT3 Terminal 1. Momentary 1.Siver  1.Red
Number Code. 2.StyleBD 2. Turret 2. SPDT 4 Terminal 2.Two Step@ @ 2.Black 2.Black

3.StyleC 3. Wire Wrap 3.DPDT 6 Terminal 3. RFI Shielded @ 3.0range

Example: P4-614121 features the style “F” case, DPDT (4 terminals 4 15/32-32THD 4.DPDT8 Terminal (Momentary) 4. Yellow
egch), PC terminals, single step momentary action, black bezel ngttz:z;@ :gggﬁ;?;msg% zglr::n

with red button. 7.5tyle 6D 7.4PDT 12 Terminal @ 7. Purple
8.Style H 8.4PDT 16 Terminal @ 8. Gray

9. White

230 OTTO Full Line Catalog

(D See P1 Series information for front panel appearance details.
(2 Available in case styles 1 and 4 only.

@ Not available in case styles 1 and 4.

@ Available in circuit form 3 and 4 only.

* Add “W" suffix for watertight to IP68S (not available in case styles 1 and 4)
** The orientation of the terminals to the case is not controlled
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AUXILIARY ACTUATORS FOR BASIC SWITCHES "™5:5ascs

BUSHING MOUNT PUSHBUTTONS FOR OTTO B2 & B3 BASICS

P4 Case Styles
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P4

PUSHBUTTONS
FOR BASICS

AUXILIARY ACTUATORS FOR BASIC SWITCHES

BUSHING MOUNT PUSHBUTTONS FOR OTTO B2 & B3 BASICS
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(NOT USED WITH P.C.
STYLE TERMINALS)
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ACTUATORS FOR BASIC SWITCHES ™%&rsascs

BUSHING MOUNT PUSHBUTTONS FOR B2 & B3 BASICS

3 : Standard Sealed TwoStep™

‘ Ideal for applications requiring three

\ modes of operation: “OFF," Level 1 and

P4-10050-x Level 2. Plunger seal is dusttight and
P4-10149-x . - . .

moistureproof. Available in P1 series
bezel styles C, F and H. Two pole only.

Standard Operating Force:
Rqued Sealed Panel Table A Position 1: 2.25 Ibs. max

These rugged, sealed aluminum Position 2: 3.25 |bs. max
pushbutton actuators are anodized | PartNo.  PartNo.  Button Total Travel: 0.140 inches max
in a variety of colors. Available in SPOT-DB DPDT-DB _ Color

one and two pole models. An 0-ring
provides the panel seal to keep

P4-10050-1  P4-10149-1 Red
P4-10050-2  P4-10149-2  Black Sequence of Action

. P4-10050-3  P4-10149-3 Orange
out water and dust from the basic | pyio0504  Pa-101494  Yellow Full Out
switches behind the panel. P4-10050-5  P4-10149-5  Green '
1
. . P4-10050-6  P4-10149-6  Blue MOy | yND
0|;&||'a.tmg IFbo rce: P4-10050-7  P4-10149-7  Violet MG e 1.359 MAX
1 Pole: 2.5 Ibs. max P4-10050-8  P4-101498  Gray Oy | weH0 40740304+ .30
2 Pole: 4.0 Ibs. P4-10050-9  P4-101499  Clear ne E—X_ e 4250i.015-~—‘ ,‘
To order, please use Table A. B
Position 1 —
T i -
\ [ " ®.375 14— - — —.510 MAX.
1.180 -.38 800 MAX o :. P i
420~———.760—— : ‘T” = NC—& | a—Ng i L
k125 - 15 NO.~w | y—HND
7 = HE="1 NE FLEXIBLE INSULATOR
510 EOL] 5:0 (NOT USED WITH P.C.
T NAX. B =] MAX. B STYLE TERMINALS)
= e B
5/8-24UNEF-2A 5/8-24 UNEF-2A MG | HD OF SHOULDER
TO WITHIN .062 TO WITHIN .062 x X
OF SHOULDER OF SHOULDER ME & & MG
"O" RING PANEL SEAL O-RING PANEL SEAL MO —y » NO
P4-10050-X P4-10149-X Ne—& 1 Ay
Miniature, Offset Pushbutton Special TwoStep™ Pushbutton,
This miniature switch features an offset pushbutton Dusttlght Sealed

to clear back of panel interference, stainless steel bush-
ing and natural acetal button.

Switch “A” operates at Level 1; stays “on” when Level 2
operates Switch “B”.
Circuit: SPDT 2 circuit

Rating: 5 amps Resistive
3 amps Inductive @ 28VDC

Operating Force: Level 1: 1.75 +/- 0.5 Ib.
Level 2: 2.75 +/- 0.5 Ib.

Button: Red nylon

Operating Force: 8 0z max
Circuit: SPDT

Rating: 1 amp Resistive
Mechanical Life: 50,000 cycles
Electrical Life: 25,000 cycles

-
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P4-900027
P4-20002
Style F, Panel Sealed, 2 Pole Splash and Dusttight Sealed,

Moistureproof and dusttight sealed switch features the 2 Pole, 4 Circuit
“F” style bezel, as illustrated on previous page. Button is i
molded of gray nylon.

Total Travel: 0.100” max
Operating Force: 4.0 Ibs. +/- 1.0 |b.
Circuit: DPNO-DB

Rating: 10 amps Resistive
5 amps Inductive

Mechanical Life: 50,000 cycles
Electrical Life: 25,000 cycles

P4-600009

Operating Force: 4.0 [bs. +/- 1.0 Ib.
Circuit: DPDT 4 circuit

Rating: 5 amps Resistive
3 amps Inductive

Contacts: Basic switches:
Qualified per MIL-PRF-8805/101-009

Button: Black nylon
P4-10044 -

Specifications Subject To Change Without Notice www.otto-controls.com 233



https://www.otto-controls.com/

P4

roreasics - NOTEWORTHY PUSHBUTTON ACTUATORS

BUSHING MOUNT PUSHBUTTONS FOR B2 & B3 BASICS

Square Button, Single Pole, 2 Circuit
This subminiature pushbutton switch features a button
molded of Lexan.

Operating Force: 24 +/- 4 0z

Rating: 5 amps Resistive
3 amps Inductive

Contacts: Gold plate
White and other colors available.
P4-300015

Vandal Resistant

Brass plated dull nickel housing and button is watertight
sealed. Ideal for unattended machines operated by

the public.

Total Travel: 0.10" max

Operating Force: 4.0 Ibs. max

Circuit: DPNO-DB

Mechanical Life: 50,000 cycles Q,'_,

Bezel: 0.969" dia. q
Button: 0.600” dia.

P4-10155-2
For larger 1.5” dia., SPNO-DB design, see P1-90135-2.

Watertight Panel Sealed

Double Pole

Dress ring has 0-ring provision for watertight panel
seal. Button and case are black. Switch uses MIL-
PRF-8805/101 basics. Seal is watertight. Operating force
is 4.0 Ibs.

P4-900003

1/4-40 Bushing, SPDT 2 Circuit
This subminiature pushbutton switch features an l
anti-turn device to facilitate installation.
Operating Force: 10 0z max

Rating: 8 amps Resistive @ 28VDC
Bushing: Stainless steel

Bracket: Stainless steel

Button: Nylon

P4-10029

6 Pole, Right Angle, PC Mount

Solders into printed circuit board. Basic switches per
MIL-PRF-8805/4.

Operating Force: 3.5 Ibs. max
Rating: 1 amp Resistive

Contacts: Gold ]
Button Color: Choice of nine colors

2 Pole, Right Angle, Bushing Mount—
Single and TwoStep™ Versions

Right angle bushing mount assembly of basic switches.
Either 2-mode momentary or 3-mode. TwoStep™ (OFF-

Level 1-Level 2) action.

Operating Force: 24 +/- 4 0z

Rating: 8 amps Resistive

Bushing: Aluminum black anodized | ﬂ
Button: Nylon, choice of nine colors

P4-10082-X * 4
(X denotes button color) _:d:_._;_'ﬂ-'-'

P4-10073-X Plunger: Red nylon (Other colors available)
(X denotes button color) Bushing: Stainless steel
Single Level: P4-10022 TwoStep™: P4-20003
8 Pole, Positive Detent, Sealed Push-Pull Button, 3 Pole
Circuit: 8 PDT When the button is pushed down, a locking mechanism holds the
. _' - pushbutton in the operated state. When the button is pulled up to
Rating: 1 amp ReS|st|ve‘ release the lock, the pushbutton returns to its original position.
0.5 amps Inductive
Bracket: Stainless steel Total Travel: 200" max.

Operating Force: 3 Ibs. min.
Circuit: SPDT-DB

Rating: 2 amps Resistive @ 28VDC
Button: Black thermoplastic

P4-900124

Miniature with Shrouded
Pushbutton, Unsealed
Total Travel: 0.070" max

Operating Force: 2.5 Ibs. max
Circuit: DPDT-DB

Rating: 8 amps Resistive @ 28VDC
Button: Black nylon

Housing: Clear anodized aluminum
Plunger: Unsealed

P4-10090

Miniature with Shrouded Pushbutton,
Dusttight Sealed

Total Travel: 0.100" max

Operating Force: 4.0 Ibs. max
Circuit: DPDT-DB

Rating: 8 amps Resistive @ 28VDC
Button: Black nylon

Housing: Black anodized aluminum
Plunger: Dusttight sealed

P4-900019
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ALTERNATE ACTION PUSHBUTTONS

P5

ALTERNATE
ACTION

SEALED AGAINST DUST & MOISTURE

The P5 Alternate Action switches match the P1, P3 and P8
Momentary Action Pushbutton models for mixed function
with common panel appearance. Now you can design panels
with both alternate and momentary action switches and have
uniform panel appearance. The P5 features alternate action
in the same pushbutton and housing configuration as the
momentary P1 and P3 and as a bonus, the P5 requires less
behind the panel space than the P1 and P3 momentary versions.

Push and the P5 switch turns “on.” Push again and the P5
switch turns “off.” Positive tactile feedback is featured so the
operator is clearly aware the switch mode has been executed.
The button returns to the original position after each actuation.

To guard against front panel splash and dirt, the P5 series
is sealed at the button with OTTO’s patented “rolling
sleeve”principle. The terminals are sealed with epoxy,
providing a seal against flux during wiring and behind panel
dirt and moisture. The combination of sealing provides smooth

«push 0N,

Style P5-1

push Off" actio”

Style P5-6

Style P5

lo ¥

Standard Characteristics/Ratings:

Style P5-4

. . : i ELECTRICAL RATINGS:
operatllon over a wide temperature range. Watertight sealing to Load Sea Level @ 28VDC
IP68S is available. or 115VAC, 60/400Hz
A vandal resistant style is available in the P5-V series. Custom Resistive 5A
housings, shrouded buttons, contact configurations and Inductive 3A
materials are available to suit your application requirements. Lamp 1A
We also provide custom button engraving with epoxy ink Motor 3A
backfill, watertight versions and other special characteristics. owv 1000Vrms
Logic Level 10mA @ 5VDC
Electrical Life: 25,000 cycles at full load
Features: Mechanical Life: 1,000,000 cycles
* Button sealed with “rolling sleeve” principle il Bikitay Comenerial
; Unsealed Symbol 1 Unsealed
¢ Contact area sealed at case & terminals Dustiight Symbol 2 Pea
¢ Moistureproof & dusttight to IP64 & MIL-PRF-8805 Watertight Symbol 3 IP68S
Symbol 2, Symbol 3 or watertight to IP68S Operating Temp Range: -55°C to +85°C

¢ Handles logic level up to 5 amps

Operating Force:

3.0 Ibs. +1/-0.5 Ib.
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. Total Travel: 0.180 inches ma

¢ Engraved buttons available e vl 0012{ - =

vertravel: i Inches min
e Choice of 9 button & 3 bezel colors

MATERIALS:
e Panel appearance matches most other 0TTO r— Anodized alaminum alloy
momentary pushbutton switches Button: Thermoplastic

e Unsealed construction also available Terminals: Brass, silver plate or gold plate for logic level

Terminal Hardware: Terminal lugs, lockwasher and screw for screw terminal option

¢ RoHS compliant

Mounting Hardware: Hex nut, lockwasher and panel seal on watertight switches
P5 PART NUMBER CODE
P5 - X X X X X X
Case Style Terminal Style Circuit Form/Contact Seal Level Bezel Color Button Color
Material/Grade
1. Style 1 1. Solder 1. SPST/Silver/Commercial 1. Unsealed 1. Clear 1. Red
3. Style 3 2. Screw (SPST only) 2. SPST/Gold/Commercial 2. Dusttight 2. Black 2.Black
4. Style 4 3..250" Quick Connect 3. SPDT/Silver/Commercial 3. Watertight 3.Red 3.0range
6. Style 6 (SPST only) 4. SPDT/Gold/Commercial 4. Yellow
5. SPST/Silver/Military Grade 5. Green
6. SPST/Gold/Military Grade 6. Blue
1. SPDT/Silver/Military Grade 1. Purple
8. SPDT/Gold/Military Grade 8. Gray
9. White
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P5

ALTERNATE
ACTION

ALTERNATE ACTION PUSHBUTTONS

SEALED AGAINST DUST & MOISTURE

P5-1 Series

Case Style 1
Press Fit Mount

l=— @ .623£.001 ~—‘

.062 *
.32
| 1
.250 *
i
.95 MAX.
TERMS 1 & 2
1.16 MAX TERM 3

1 C 2
= @ 563 TYP. ==

@ .375
BUTTONTYP. .03 TYP.
ALL VERSIONS ALL TERM.

STYLES

TERM. STYLE #1
CIRCUIT SPDT

P5-3 Series 0627
Case Style 3 45
Bezel/Threaded f |
Bushing 187 | |
31
j_ & 81 MAX.
TERMS. 1 &2
5/8-24 UNEF-2A 1.02 MAX.
TO WITHIN .062 TERM. 3
OF SHOULDER

TERM. STYLE #1

158 MIN. —
FROM
POTTING

TERM. STYLE #2 OR #3
CIRCUIT SPST

CIRCUIT SPST
15/32-32 UNS-2A: 5/8-24 UNEF-2A
TO WITHIN .062 TO WITHIN .062
OF SHOULDER OF FLANGE
P5-4 Series P5-6 Series
Case Style 4 66 Case Style 6
15/32" Threaded 5/8" Threaded 70
Bushing -3‘;0 Bushing
| |
! 56 MAX.
| .96 MAX. TERMS. 1 &2
TERMS. 1 &2 77 MAX.
| 1.17 MAX. TERM. 3
. TERM. 3 i
———
T
1 M @ .875

l=— @& .500 —=

(@)

)

TERM. STYLE #1
CIRCUIT SPDT
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ALTERNATE ACTION DOME PUSHBUTTONS

P5-D

ALTERNATE

ACTION

ATTRACTIVE & RUGGED FOR WET & DUSTY ENVIRONMENTS

The rugged P5-D switch is an alternate action “push on, push
off” pushbutton switch with contoured dome styling. With
two design versions, a flush dome and raised dome button
profile, the P5-D offers excellent mechanical and electrical
performance while operating under severe conditions found
in demanding applications.

The P5-D features unsealed, dusttight, moistureproof and
watertight seal options. A mechanical life of one million cycles,
25,000 cycles at full load.

The P5-D is a quality precision, snap-action switch designed for
use in panels, instruments and other demanding applications
where attractive, rugged pushbutton switches are required.

Features:

¢ 2 contoured button styles

¢ Button sealed with patented “rolling sleeve” principle
e Contact area sealed at case & terminals

¢ Handles logic level up to 5 amps

¢ Moistureproof & dusttight to IP64 & MIL-PRF-8805
Symbol 2, Symbol 3 or watertight to IP68S

¢ Unsealed construction also available
¢ RoHS compliant

«push ON,

Flush Dome Button,
Also available with

Raised Dome

Standard Characteristics/Ratings:

push Off" 2

ction

b\

ELECTRICAL RATINGS:

Load Sea Level @ 28VDC
or 115VAC

Resistive 5A

Inductive 3A

Lamp 1A

Motor 3A

DWV 1000Vrms

Logic Level 10mA @5VDC

Electrical Life:

25,000 cycles at full load

Mechanical Life:

1,000,000 cycles

Seal: Military Commercial
Unsealed Symbol 1 Unsealed
Dusttight Symbol 2 P64
Watertight Symbol 3 1P68S
Operating Temp Range: -40°C to +85°C

Operating Force:

3.0 Ibs. +1/-0.5 Ib.

Total Travel: 0.180 inches max
:ﬂ Overtravel: 0.012 inches min
TYP.
111 MAX. i 80 TYP. 1.32 MAX. MATERIALS:
TERM. TYP. N N
STYLE \ TERM. Case: Anodized aluminum alloy
#18&#2 5/8-24 UNEF-2A STYLE #3
OF FLANGE TP Button: Thermoplastic
To¢ 156 MIN.J: Terminals: Brass with gold over silver
= 565 Tvp FROM - - - -
POTTING Terminal Hardware: Screws, lockwashers and terminal lugs for screw terminal option
BUTTON BUTTON .
STYLE #1 STYLE #2 Mounting Hardware: Hex nut, lockwasher
TERM. STYLES 1 P5-D PART NUMBER CODE
. » P5-D X X X X X X
¢_o700RI::] / / \ \ \
%.086 HOLE TYP.
X 08 X 45° Sl miors Button Terminal Circuits/Contacts/ Seal Level Case Button
CHAMFER Style Style/Rating  Grade Color Color
(NOT INCLUDED
ONALL TERMINALS) 1.Flush 1. Solder 1.SPST/Silver/Commercial 1. Unsealed 1.Clear  1.Red
2. Raised 2. Screw @ 2. SPST/Gold/Commercial 2. Dusttight 2.Black  2.Black
TERM. STYLES 2 TERM. STYLES 3 . . X .
‘ 3.0.250" Quick 3. SPDT/Silver/Commercial 3. Watertight 3. Orange
24 |\/‘\j Connect®  4.SPDT/Gold/Commercial 4. Yellow
2.56UNC.28 5. SPST/Silver/Military Grade 5. Green
TVP. T o 6. SPST/Gold/Military Grade 6.Blue
45 v ve. 7. SPDT/Silver/Military Grade 1. Purple
2 03X 45° 182+.015 L) 8. SPDT/Gold/Military Grade 8. Gra_y
(NOT INCLUDED TOFIT .250 9. White
ON ALL TERMINALS) FASTON
SERIES

Specifications Subject To Change Without Notice

@ Available on SPST circuit forms only.

www.otto-controls.com 237

4
c
(%2
I
o
C
—
-
®}
z
=
|
0
I
m
wn



https://www.otto-controls.com/

P>V

RESISTANT
PUSHBUTTONS

VANDAL RESISTANT PUSHBUTTONS

ALTERNATE ACTION, SEALED AGAINST DUST & MOISTURE

The P5-V switch gives you all the functionality of the P5 Alternate
Action switch with the added benefit of an aluminum security
level case and button or a stainless steel vandal resistant case
and button.

Push and the P5-V switch turns “on.” Push again and the
switch turns “off.” Positive tactile feedback is featured so the
operator is clearly aware the switch has been actuated. The
button returns to the original position after each actuation.

To guard against front panel splash and dirt the P5-V is sealed
at the button with OTTQO’s patented “rolling sleeve” design.
The terminals are sealed with epoxy, providing a seal against
flux during wiring and behind panel dirt and moisture. The
combination of sealing provides smooth operation over a wide
temperature range. Watertight sealing to IP68S and IP69K is
also available.

We are able to provide custom button engraving with epoxy
ink backfill and other special characters, shrouded buttons,
contact configurations and materials to suit your application
requirements.

Features:

e Security (aluminum) or vandal resistant
(stainless steel) case & button

¢ Button sealed with patented “rolling sleeve” design
e (Contact area sealed at case & terminals

e Watertight to IP68S and IP69K or dusttight &
moistureproof to IP64

¢ Handles logic level up to 5 amps
¢ 1 million mechanical cycle life
* RoHS compliant

238 OTTO Full Line Catalog

High Profile
Flat Button

-

High Profile
Curved Button

Standard Characteristics/Ratings:

ELECTRICAL RATINGS:

Load Sea Level @
28VDC or 115VAC

Resistive 5A

Inductive 3A

Lamp 1A

Motor 3A

DWV 1000Vrms

Logic Level 10mA @5VDC

Electrical Life:

25,000 cycles (1,000,000 logic level)

Mechanical Life: 1,000,000 cycles
Seal: IP64 or IP68S and IP69IK
Operating Temp Range: -40°C to +85°C

Operating Force:

3.01bs. +1/-0.5 |b.

Total Travel: 0.180 inches max

Overtravel: 0.012 inches min

MATERIALS:

Case: Anodized aluminum alloy or stainless steel (303)
Button: Anodized aluminum alloy or stainless steel (303)
Terminals: Brass with gold over silver

Terminal Hardware:

Screw, lockwasher and terminal lug when applicable

Mounting Hardware:

Hex nut, lockwasher and panel seal when applicable

Specifications Subject To Change Without Notice



P5-V

VANDAL RESISTANT PUSHBUTTONS -2

PUSHBUTTONS

SEALED AGAINST DUST & MOISTURE

High Profile, Flat Button 16 Low Profile, Curved Button 14
Bezel Profile/Button Style 1 | Bezel Profile/Button Style 4 )
AN Ei
— } A e
— @ .88 —

1.26
MAX.
1.35
MAX.
1 ¢ 2 LissmIN.
Lgb _57,1 FROM POTTING
High Profile, Curved Button 26 Flush Mount, Flat Button .05
Bezel Profile/Button Style 2 Bezel Profile/Button Style 5 i
1
1 A ?
T 44
44
J_ 1.16
MAX.
b 57+
Low Profile, Flat Button 08
Bezel Profile/Button Style 3 $
) ) .718 )
T TO FLAT C
? IF APPLICABLE ()
44 -
1 &
3
1.35 ArEe ©)
MAX. .625-24 UNEF-2A .750-20 UNEF-2A 2
(9p]
Case Style s
Dimension 1-4 5-8 (:4
A (Button Dia.) & 525 @ .590 %
@ 57 = B (Thread) 0.625-24 UNEF-2A 0.750-20 UNEF-2A (%]
D-Flat 594 0.718
P5-V PART NUMBER CODE
P5 - X X X X X X
Type Thread* Terminal Style/ Circuit/ Seal Bezel Profile/
Case Color Contacts Button
V. Stainless 1.5/8-24 & Hex Nut 1. Solder Terminal/Silver 1. SPST/Silver 1. Dusttight 1. High Profile/Flat Button
A. Aluminum 3.5/8-24 W/D-Flat & Hex Nut 2. Screw Terminal/Silver @ 2. SPST/Gold 2. Watertight 2. High Profile/Curved Button
5. 3/4-20 & Hex Nut 3. Solder Terminal/Black ® 3. SPDT/Silver 3. Low Profile/Flat Button
7. 3/8-20 W/D-Flat & Hex Nut 4. Screw Terminal/Black ® @ 4. SPDT/Gold 4. Low Profile/Curved Button
5. Flush Profile
* For Knurl Nut Thread options, contact factory.
@ Only Available on P5-A Styles.
@ Screw terminals available on SPST circuits only.
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P7

SUBMINIATURE

PUSHBUTTONS

MINI-SIZED PER MIL-PRF-8805/110

MOMENTARY ACTION, SEALED SUBMINIATURE PUSHBUTTON SNAP-ACTION SWITCHES

The P7 series incorporates OTTO’s patented double break
design in a significantly smaller package than the P1 series.
These subminiature switches embrace today’'s technology
requirements by allowing for a large number of switches to fit
within a faceplate or a small panel space.

The long life snap-action design offers low contact
resistance (25mQ max initial) and is protected from the
environment by a silicone rubber boot, operating on a
“rolling sleeve” principle that gives long sealed life and
smooth operation. Mechanical life is 2 million operations.

The P7 series is designed to meet the requirements of MIL-
PRF-8805 including low level switching (10mA @ 30mV) with
power switching up to 5 amps at 28VDC as well.

A variety of mounting styles are offered to best match the
application. The P7-1, P7-2, P7-7 and P7-8 case styles feature
a swaged bushing shape to allow press fit installation in
aircraft flight control and hand grips and similar applications.
The other styles feature threaded bushing mounting. The
P7-3and P7-A case styles have a front panel bezel, while the P7-5
and P7-6 have conventional bushings for rear panel mounted
installations. Silver or black bezels are standard. Other
colors available on special order.

Pushbuttons are available in a choice of nine colors. Excellent
tactile feedback assures the operator that contact transfer
has been made.

A choice of MIL-SPEC and commercial versions of these
switches are offered: Moistureproof and dusttight to |IP64
and MIL-PRF-8805 Design 2 or watertight to IP68S and to
MIL-PRF-8805 Design 3.

Features:

¢ Low level switching capability

¢ Lessthan 25mQ initial contact resistance
¢ High contact pressure

e 6 circuit variations

¢ Positive tactile feedback

¢ Variety of mounting styles

e Square button option with case style A

¢ Qualified to MIL-PRF-8805/110

¢ Mechanical life is 2 million cycles

¢ Moistureproof and dusttight to IP64 and MIL-PRF-8805
Design 2 or Watertight to IP68S and MIL-PRF-8805
Design 3

¢ RoHS compliant

240 OTTO Full Line Catalog

Style !
Style I

P7-6

Style
P7-2

Style
P7-5

P7-A

Standard Characteristics/Ratings:

Style
P7-5
Style
P7-3
L
' Style
P7-1

A
;e-

Style
P7-8

b\

ELECTRICAL RATINGS: Sea Level @ 28VDC 50,000 feet @ 28VDC
or 115VAC, 60Hz or 115VAC, 60Hz
Load Circuits: 1&2 35 6 1&2 35 6
Resistive 5A 25A  4A 5A 25A  4A
Inductive 3A 15A  2A 3A 15A  2A
Lamp 1A 05A N/A N/A N/A N/A
Motor 3A 15A  N/A N/A N/A N/A
DWV 1050Vrms 400Vrms
Center Contact 3A max
Low Level 10mA @ 30mV

Electrical Life:

50,000 cycles full load (25,000 low level)

Mechanical Life:

2,000,000 cycles

Seal:

Moistureproof and dusttight to IP64 and MIL-PRF-8805
Design 2 or Watertight to IP68S and MIL-PRF-8805 Design 3

Operating Temp Range:

-55°C to +85°C

Operating Force:

1.7 +/- 0.5 Ib.

Total Travel: 0.080 inches max
Overtravel: 0.010 inches min
MATERIALS:

Case: Anodized aluminum alloy
Button: Thermoplastic

Terminals: Brass with gold over silver

Terminal Hardware:

None provided

Mounting Hardware:

Hex nut, lockwasher and panel gasket when applicable
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P7

SUBMINIATURE
PUSHBUTTONS

COMMERCIAL & MILITARY GRADES

SEALED AGAINST DUST & MOISTURE, LOW LEVEL SWITCHING OPTION

P7-6 Series -5

Also available with

1/4-40 UNS-2A
TO WITHIN .062

P7-1 Series e 36 e
Case Style 6
Case Style 1 {7 15/32" i
Press Fit Mount 219 Threaded ®i199]
Also availa_ble with [—;i L] Bushing r |
PC terminals. J Also available with
PC pins. 15/32-32 UNS-2A
TO WITHIN .062
OF SHOULDER
2 i i P7-7 Series
P7-2 Series e ren u ﬁgiﬁ 1 T
~ Case Style 7
Case Style 2 L O = Press Fit Mount
Press Fit Mount @.19 \
1491 Also available with o 4]2’[1?9] ;
Also available with r PC pins. ’
PC pins.
P7-3 Series P1-8 Series
Case Style 8
Case Style 3 Press Fit Mount
Bez;I/T :readed Guarded Button
ushing
Also available with
Also available with \ PC pins.
PC pins. 15/32-32 UNS-2A P
TO WITHIN .062
OF SHOULDER
P7-A Series
P7-5 Series " B [ b ia 421 [‘ Case Style A
15/32" Threaded
Case Style 5 i H'-\,HI\H \" = no Bushing
1/ Th 2.16_| g"l[ll' .l'g | N
readed “a \l\.lm H'\'E \'I Square Button Shown
Bushing T R !
! CENTER Also available with

PC pins and round buttons.

15/32-32 UNS-2A

-
C
(%2
L
o
&
3
-
o
Z
=
|
(@)
I
m
(2]

PC pins. OF SHOULDER . CENTER: ] )
T BEEEE —
Important Note: Because the base case interface has epoxy applied over it, dimensions to
Terminal i this surface are difficult to measure. This surface is not recommended as a hard stop, due to
Style =) the extra variation of the epoxy surface.
A"&"B P7 PART NUMBER CODE
P7 - X X X X X X
Standard Case Terminal Style/ CircuitForm  Contact Rating/ Case Color/  Button
@055 HOLE 0 Style  Construction Grade Force Button Dia.  Color
108 1.Style1  A. Solder/Commercial 1.N.O. 1. Std. Rating/Std. 1. Clear/Std. 1.Red
2.Style2  B. Solder/Watertight 2.N.C. Force (1.71bs.) 2. Black/Std. 2.Black
3.Style3 Commercial 3.N.C.3Terminal 2.Low Level/Std.  3.Clear/0.312(D 3.0Orange
5.Style5 1. Solder/Military/Short 4.N.0.3Terminal ~ Force(1.71bs.)  4.Black/0.312(D 4.Yellow
6.Style6 2. Solder/Commercial/Short 5.5 Terminal 3. Std. Rating/High 5. Clear/ 5. Green
PCPIN 1.Style7 3. Solder/Mil. Watertight/Short 6. 2 Circuit Force (4.0 Ibs.) Square 50@ 6. Blue
- 8.Style8 4. PC Pin/Commercial 4. Low Level/High 6. Black/ 1. Purple
Terminals A.Style A 5.PC Pin/Military Force (4.0 Ibs.) Square 50@ 8. Gray
6. PC Pin/Mil. Watertight 5. Std. Rating/Low 9. White
1. Solder/Com. Watertight/Short Force (12 0z.)
8. PC Pin/Com. Watertight 6. Low Level/Low
Force (12 0z.)
(@D Not available with Case Styles 2 &5
@ Available with Case Style A only
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P7

NOTEWORTHY

PUSHBUTTONS

NOTEWORTHY DESIGNS

EXAMPLES OF CUSTOMIZED P7 SEALED PUSHBUTTONS

. .30 .25 .52 .44
Special Longer Length Button [7.6) 64 (132 -
. S &
Panel seal gasket and watertight enclosure. L “
Button is black nylon. Bezel is black .16 OTTO\W
anodized aluminum alloy. o O “ 2649
Actuation 0TTO Part Number r ] \r/
Momentary P7-500001
<=— 038 —=
L &
Special Large Button, Press Fit
.08 —= 65 244 —=
[2.0] [16.4] [11.1]
Available with a 0.375" dia. button with ‘
three color options. (] =
Color OTTO Part Number i OTTO N\ “
@375 _|_ | __ _._. _ !
Red P7-900001 e = 2649
Black P7-900002 ®) \
White P7-900009 L 1= \\/
Contact factory for additional button ;8
. 2.
color options. [9.7]
Special Snap-0n Button, Wire Leads B -
Features changeable snap-on button caps BUTTON WITH BUFTON resl

ACCEPTS.
SNAP ON
CAPS

available in two diameters and in a range of colors.
Switch is splashproof sealed per MIL-PRF-8805

and is supplied with a silicone panel gasket. o4k

[11.18] 43

Part Number: P7-500018 R B2
[9.53] r

Button Color 0.440" Dia.  0.375" Dia. |

Red C400725-1 C400723-1 H}j

Black C400725-2 C400723-2

Orange C400725-3 C400723-3

White C400725-9 C400723-9

Contact factory for additional button color options.

1/4-32 UNEF-2A-
TO WITHIN .062
OF SHOULDER

A7
[4.3]

—{

i
v
’
4

Mini Pushbutton, Shrouded

This shrouded pushbutton is designed to reduce
the chance of inadvertant actuation. Button size
is .19". Enclosure design is watertight per IP68S.

.448+.005

R 29.4] zij‘-ggl
Actuation O0TTO Part Number r
Momentary P7-900196

[~ [11.380.12]
TO FLAT

15/32-32 UNS-2A
TO WITHIN .062
OF SHOULDER

242 OTTO Full Line Catalog
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P7-D

DOME
PUSHBUTTONS

SEALED DOME PUSHBUTTONS

MOMENTARY ACTION, ATTRACTIVE & RUGGED FOR WET & DUSTY ENVIRONMENTS

The P7-D pushbutton is a double break, momentary switch with

a contoured dome style round or square pushbutton. Button
versions include flush or raised round in glossy finish and raised
square in matte finish. The P7-D features a shorter behind

panel depth, dusttight and moistureproof sealed construction,

and an excellent mechanical and electrical performance while
operating under the most severe conditions. Its cycle life is2  #-
million operations atlogic level and 50,000 at full rated load of 5

amps resistive or 3 amps inductive.

Raised Dome Button

Flush Dome Button

The P7-D's positive tactile feedback signals the operator when
the switch is operated. Multiple contactvariations are available
as well as a variety of special order button legends. The high
contact pressure and unique contact design provides low
contact resistance for logic level switching capability as well

as full rated service.
Raised Matte

This quality precision snap-action switch is designed for use Square Button

in instrument panels, grips, computers, heavy equipment
and other applications where attractive rugged pushbutton
switches are required.

Standard Characteristics/Ratings:

ELECTRICAL RATINGS:  Sea Level @ 28VDC or 115VAC, 60/400Hz

Features' Load N.0./N.C. Life Cycles
¢ Flush or raised round button in glossy finish and Resistive 1A 50,000

raised square button in matte finish available in a Resistive 5A 50,000

variety of colors Inductive 3A 50,000
e Logic level switching capability oWy 1050Vrms

. Logic Level 10mA @5VDC 2,000,000
¢ High contact pressure
. . Lo Mechanical Life: 2,000,000 cycles

* Gcircuitvariations Seal: P64, MIL-PRF-8805 Design 2, IP68S or MIL-PRF-8805
¢ Positive tactile feedback Design 3

Operating Temp Range: -55°C to +85°C
1.7 +/- 0.5 Ib. (standard force)

¢ Variety of mounting styles Operating Force:

e Constructed in accordance with Total Travel: 0.080 inches max
MIL-PRF-8805/110 (no QPL)
. o o MATERIALS:
* Mechanical life is 2 million cycles Case: PR ST 6
e ULrecognized Button: Thermoplastic
Contacts: Brass with gold over silver

e Dusttight to IP64 & MIL-PRF-8805 Design 2, or
watertight to IP68S

¢ RoHS compliant

Terminal Hardware: None provided
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Mounting Hardware: Hex nut, lockwasher and panel seal on watertight versions

P7-D PART NUMBER CODE

NI NN

Button Terminal Style/ CircuitForm  Contact Bezel Button
Style Construction Grade Rating/Force  Color Color
F. Flush Round Gloss A. Std. Commercial Solder 1.N.O. 1. Std. Rating/Std. 1. Clear 1.Red
2. Flush Round Matte B. Std. Watertight 2.N.C. Force(1.71bs)  2.Black  2.Black
R. Raised Round Gloss Commercial Solder 3.N.C.3Terminal 2. Low Level/Std. 3.Orange
4.Raised Round Matte 1. Solder/Military/Short 4.N.0.3Terminal , FSOtde%“t-? ”;IS-I") A 4. Yellow
5. Raised Square Matte 2. Solder/Commercial/Short 5.5 Terminal ) Forée?zllr[])glbsl)g 5. Green
6. Flat Round Gloss 3. Solder/Mil. Watertight/Short 6. 2 Circuit 4. Low Lev-eI/HiQh 6. Blue
1. Slotted Round Gloss 4. PC Pin/Commercial Force (4.0 Ibs.) 1. Purple
8. Threaded Rear Mount 5. PC Pin/Military 5. Std. Rating/Low 8. Gray
Gloss 6. PC Pin/Mil. Watertight Force (12 0z.) 9. White

6. Low Level/Low

1. Solder/Com. Watertight/Short
Force (12 0z.)

8. PC Pin/Com. Watertight
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P7-D

DOME
PUSHBUTTONS

SEALED DOME PUSHBUTTONS

MOMENTARY ACTION, ATTRACTIVE & RUGGED FOR WET & DUSTY ENVIRONMENTS

P7-D BUTTON STYLES

.448+.005
[11.38:0.12]
TO FLAT

16/32-32 UNS-2A
TO WITHIN .062
OF SHOULDER

Button Style F or 2
(Gloss or Matte)

@.55
[14.0]
i N.C.

Yz

N.O.
.432+.003

[10.97+0.07]
TO FLATS

CENTER:
15/32-32 UNS-2A
TO WITHIN .062
OF SHOULDER
Button Style 6

.448+.005
— [11.380.12]
TO FLAT

15/32-32 UNS-2A

TO WITHIN .062
OF SHOULDER

Button Style Ror 4
(Gloss or Matte)

2X.125

=

48005
| [11.3820.12]
TOFLAT
TO WITHIN .062 !

OF SHOULDER

Button Style 7

695Q. 2.65
=— 29 46 1 [“7 47
7.4 1.7 14.2] [17.5] [16.5]
L |
|
i |, —N.c. [
N.O. 6 N.O. r N.C.
448:.005
.5[;10257?. —-= % -—-—|- [11.38:0.12] % =
' \-\% TO FLAT

15/32-32 UNS-2A i CENTER i

TO WITHIN .062 i
T 2X 091

OF SHOULDER - -

TO WITHIN .062 L_G_LZX_Q (231
OF SHOULDER i318]
Button Style 5 Button Style 8
b= 13
[3.4] f—
(=) ©.055 X .085
sLoT

N.O:

i

2.085

) [2.16]
O
1 6 |
ﬂ—l 03
[0.8]
Terminal Style "A" & "B"

@.055 HOLE:

[1.01]

PC PIN Terminals

PC Mounting Pattern

244 OTTO Full Line Catalog
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P7-D

SEALED DOME PUSHBUTTONS  eusnsurrons

MOMENTARY ACTION, ATTRACTIVE & RUGGED FOR WET & DUSTY ENVIRONMENTS

.69 SQ. fe— .29 .46
5OISQ' [=--18-==—-20 FROM POTTING
P7-D5A Series : Nl " ‘F”YP'
7 T N
Commercial Grade :
Solder Terminals T~ 71T TIT°T T TG FLAT| 1
Square Button i . O . L
\ Y, L] ] b= 17
a ) Mg i

OF SHOULDER

2|
.09 —=
P7-DF1 Series h— ﬁggMM%"gTT\NG

=
=

Military Grade &

Short Solder Terminals
Round Flush Button /;\
SR. 350
15/32-32UNS-2A TO

—= .21 Fﬁ.ﬂ"‘ WITHIN .062 OF SHOULDER

448+ 015
TO FLAT

|<— .090

P7-DR6 Series

Military Grade
P.C. Pin Terminals
Round Raised Button

15/32-32 UNS-2A =| .448+.005
TO WITHIN .062 TO FLAT
OF SHOULDER

-
C
(%2
L
o
&
3
-
o
Z
=
|
(@)
I
m
(2]

128
[ .071
COMPONENT SIDE

.030+.005 —>| I<— A >
090 = |=— - 442  P.C.MOUNTING PATTERN
.020:+.005 69;— @

7
TERMINAL DETAIL K
SCALE: 1:1 @ .040 MIN. TYP.
- _"_"|_"_'___ N
| . : A A O—‘ A_o |
: SPST-NC-DB 3 TERMINAL , SPST-NC-DB . SPST-NO-DB 3 TERMINAL SPST-NO-DB ., SPDT-DB 5 TERMINAL SPDT-DB |
SCHEMATIC : SCHEMATIC SCHEMATIC SCHEMATIC : SCHEMATIC : SCHEMATIC
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P8

COMPACT
PUSHBUTTONS

COMPACT PUSHBUTTONS

MOMENTARY OR PUSH-PULL ACTION, SHORTER BEHIND PANEL, SUBMINIATURE DOUBLE BREAK

OTTQ's inherent rocking action
breaks welds and wipes contacts clean.

The P8 series pushbutton switches feature a shortened
back panel depth while offering all the features of the regular
size P1 and P3 series switches. P8 series switches offer
vastly improved electrical and mechanical life under extreme
conditions found in most military and industrial environments.

On sealed models, a silicone boot operating on our patented
“rolling sleeve” principle protects the contact area against
contamination atthe button area. This boot provides long life
and smooth operation over a wide temperature range. Sealed
terminals protectthe contact area from hostile environments
and solder flux on both sealed and unsealed models.

High contact force (120g/4.2 oz), low contact resistance
and short contact bounce are the result of our snap-action
mechanism. These characteristics guarantee exceptional
current carrying capabilities over the life of the switch. With
the optional logic level configuration the P8 is well suited to
interface directly to computers and other solid state devices.

The P8seriesisaquality precision snap-action switch designed
foruseinpanel boards, control sticks, computers, instruments,
pressure switches and other hand or machine operated
applications where rugged pushbutton switches are required.
In addition, its precision permits the 0TTO P8 to also be used
as a limit switch. The P8 offers unique size, high electrical
ratings and a wide choice of mounting styles.

Features:

e Shorter behind panel depth than 0TTO’s P1/P3
e Patented “rolling sleeve” button seal

¢ Contact area sealed at button & terminals
¢ Positive tactile feedback

¢ Variety of mounting styles

¢ Variety of button lengths & shapes

e Engraved buttons & bezels available

¢ Mechanical life 1 million cycles

e ULrecognized

e Sealed to IP64 or IP68S

¢ RoHS compliant

246 OTTO Full Line Catalog

Style

P8-6

Style
P8-5

Style

Style
P8-4
Style
P8-7

Standard Characteristics/Ratings:

ELECTRICAL RATINGS:
Load Sea Level @
28VDC or 115VAC, 60/400Hz
Resistive 10A
Inductive 5A
Lamp 3A
DWV 1000Vrms
Logic Level 10mA @5VDC

Electrical Life:

100,000 cycles (1,000,000 logic level)

Mechanical Life:

1,000,000 cycles

Seal:

Unsealed, IP64 or IP68S

Operating Temp Range:

-55°C to +85°C

Operating Force:

2.51bs. +0.5/-1.0 Ib. or 4.0 Ibs. +/- 1.0 Ib.

Total Travel: 0.085 +/- 0.015 inches

Overtravel: 0.012 inches min

MATERIALS:

Case: Anodized aluminum alloy

Button: Thermoplastic

Terminals: Brass with silver or brass with gold over silver for logic level

Terminal Hardware:

Terminal lugs, screws and lockwasher where applicable

Mounting Hardware:

Hex nut, lockwasher, panel seal gasket, flat washer when applicable

Specifications Subject To Change Without Notice



P8

COMPACT
PUSHBUTTONS

COMPACT PUSHBUTTONS

MOMENTARY OR PUSH-PULL ACTION, SHORTER BEHIND PANEL, SUBMINIATURE DOUBLE BREAK

P8-1, Style A Bezel
Press Fit Bushing

Flat Button Shape Shown
Specify Dia.: 0.312" or 0.375"
Height: 0.187" or 0.250"

P8-3, Style C Bezel
0.625-24 Bushing

Flat Button Shape Shown
Specify Dia.: 0.312" or 0.375"
Height: 0.187" or 0.250”

Small Bushing
P8-4: 0.500-32 Bushing

Flat Button Shape Shown
Specify Dia.: 0.312" or 0.375"
Height: 0.187" or 0.250"

Small Bushing
P8-5: 0.469-32 Bushing

Flat Button Shape Shown
Specify Dia.: 0.312" or 0.375"
Height: 0.187" or 0.250"

—2.62 —
[15.8] .88
[22.2] f25 -
¥ [6.2] [6:2]
| .25 251 f 49 49
4[6.2] [6.2'] 43 [12.4] [12.4]
[ 1 .56 11.0
[14.1 A;I [ ]
A A
i A U"i?U
O
({or] ; Rl |
_ 7 WITHIN 062 OF | 1/2-32 UNS-2A TO 3v£|5$|[-|1 |:3] 15/32-32 UNS-2A.70 WITHIN.
— @ .56 . - . - -
[14.3] SHOULDER .062 of SHOULDER .062 of SHOULDER
Terminal Styles “A” inches [mm] Terminal Styles “A” inches [mm] Terminal Styles “A” inches [mm] Terminal Styles “A” inches [mm]
1,2,48&5 0.558 [14.17] 1,2,4&5 0.679[17.25] 1,2,48&5 0.625 [15.88] 1,2,4&5 0.845 [21.46]
3&6 0.672[17.07] 3&6 0.793120.14] 3&6 0.739[18.77] 3&6 0.959 [24.36]
P8-6, Style F Bezel P8-7, Style G Bezel P8-8, Style H Bezel Dome Button Shape
0.625-24 Bushing 0.625-24 Bushing 0.625-24 Bushing Specify Dia.; 0312 or 0375

Flat Button Shape Shown
Specify Dia.: 0.312" or 0.375"
Height: 0.187" or 0.250"

o

-5/8-24 UNEF-2A TO WITHIN
.062 of SHOULDER

Terminal Styles “A” inches [mm]

~— 2.88[222] —
.2‘5
| &
66
[16.7]
"

Flat Button Shape Shown
Specify Dia.: 0.312" or 0.375"
Height: 0.187" or 0.250"

2.69[17.5]—
25 i
5% 43
\ [11.0]
np»

5/8-24 UNEF-2A TO WITHIN
.062 of SHOULDER

Terminal Styles “A” inches [mm]

Flat Button Shape Shown
Specify Dia.: 0.312" or 0.375"
Height: 0.187" or 0.250"

.88 [22.2] —

T ¥
.25 31
[662]J [7 8]

A

5/8-24 UNEF-2A TO WITHIN
.062 of SHOULDER

Terminal Styles “A” inches [mm]

Height: 0.187" or 0.250"

Push-Pull Button Shape

Available as Button Style P only.

1,2,485 0.451[11.46] 1,2,485 0.683[17.35] 1,2,485 0.808 [20.52]
3&6 0.571[14.50] 3&6 0.797 [20.24] 3&6 0.922 [23.42]
Select the OTTO P8 series switch to P8 PART NUMBER CODE
match your application requirements. P8 - X X X X X X X
Combinations of features are almost / \\
limitless. When ordering, please use Bezel Terminal Style/  Circuit Current Rating Level/  Operating Button Button Diameter/
the OTTO Part Number. Style Case Color Form Seal Type Force/Action Color Length/Shape @

i . wnn 1StyleA 1. Solder/Silver 1.N.0. 1. Std/Unsealed 3 1.25Ibs/Momentary 1. Red A.0.375"/0.250"/Flat
Example: P8-316329B specifies a “C" 3 sylec 2.Screw/Siver  2.NC. 2 Std/Dusttight per P64 2.40Ibs/Momentary 2.Black B 0.375"/0.250"/Dome
style bezel, silver color case, solder 4.050-32THD 3.Faston/Siver®  6.2Circuit 3. Std Watertight 3. Push-Pull @ 3.0range  C.0.3757/0.187"/Flat

: . i - . 5.0.469-32 THD 4. Solder/Black 4. Logic Level/Dusttight 4. Yellow D. 0.375"/0.187"/Dome
terminals, 2 circuit contact configuration, g, 5. Screw/Black per IP64 5.Green E0312°/0250"/Flat
standard contact rating, watertight seal  7.styles 6. Faston/Black @ 5. Logic Level/Watertight 6. Blue F.0.312"/0.250"/Dome
construction, 4.0 Ibs. Operating force 8StyleH 6. Std./Dusttight per 1. Purple G.0.312"/0.187"/Flat

t ti hite butt 0.375" MIL-PRF-8805, Design 2 8. Gray H.0.312"/0.187"/Dome
momentary action, white button 0. 9.White  P.0375"/0.250"/Flat @

diameter by 0.250" long, dome shaped.

@ Faston receptacles: 0.187" on N.0.; 0.110” on N.C. terminals.
Push-pull action available in button style “P" only.
@ Unsealed units are not recommended for logic level current duty.

Specifications Subject To Change Without Notice
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P8-V

COMPACT
PUSHBUTTONS

VANDAL RESISTANT PUSHBUTTONS

MOMENTARY ACTION, SHORTER BEHIND PANEL, SUBMINIATURE DOUBLE BREAK, SNAP-ACTION

The P8 Vandal Resistant series is a durable, robust switch,
offering the same quality and precision tactile feedback found
in the standard P8 series. With a variety of case, mounting and
terminal styles and a mechanical life of 1,000,000 cycles, this
stainless steel sealed switch is ideal for door access security
systems, public transit systems, emergency phones, traffic
signals, industrial and process control environments and
anywhere that ruggedness, durability and security are crucial.

OTTO P8 series pushbutton switches feature a shortened
back of panel depth while offering all the features of the regular
size P1 and P3 series switches. P8 series switches offer
vastly improved electrical and mechanical life under extreme
conditions found in most military and industrial environments.

On sealed models, a silicone boot operating on our patented
“rolling sleeve” principle protects the contact area against
contamination at the button area. This boot provides long life
and smooth operation over a wide temperature range. Sealed
terminals protect the contact area from hostile environments
and solder flux on both sealed and unsealed models.

High contact force (120g/4.2 oz), low contact resistance
and short contact bounce (5ms max) are all a result
of our snap-action mechanism. These characteristics provide
exceptional current carrying capabilities over the life of the
switch. Optional logic level (gold plate) configuration makes the
P8-V switches well suited to interface directly to computers
and other solid state devices.

Features:
¢ Stainless steel vandal resistant case
¢ Aluminum security level case

e  Watertight to IP68S and IP69K or moistureproof &
dusttight to IP64

¢ Positive tactile feedback

e Variety of case and button styles available
e Mechanical life 1 million cycles

¢ ULrecognized

¢ UL1500 ignition protected

¢ RoHS compliant

248 OTTO Full Line Catalog

Flush Mount,
5/8" Thread Shown

r
£ \\\\\\\IR"\

|!

Standard Characteristics/Ratings

ELECTRICAL RATINGS:

Load Sea Level @ 28VDC
or 115VAC, 60/400Hz

Resistive 10A

Inductive 5A

Lamp 3A

DWV 1000Vrms

Logic Level 10mA @5VDC

Electrical Life:

100,000 cycles (1,000,000 logic level)

Mechanical Life:

1,000,000 cycles

Seal:

1P64 or IP68S and IP6IK

Operating Temp Range:

-55°C to +85°C

Operating Force:

251bs. +0.5/-1.0 Ib. or 4.0 Ibs. +/- 1.0 Ib.

Total Travel:

0.085 +/- 0.015 inches

Overtravel:

0.012 inches min

Movement Differential:

0.015 inches min

MATERIALS:

Case: Anodized aluminum alloy or stainless steel (303)
Button: Anodized aluminum alloy or stainless steel (303)
Terminals: Standard silver plate or optional gold plate for

logic level applications

Terminal Hardware:

Terminal lugs, screws and lockwasher when applicable

Mounting Hardware:

Hex nut, lockwasher and panel seal gasket when applicable

Specifications Subject To Change Without Notice



VANDAL RESISTANT PUSHBUTTONS

P8-V

COMPACT
PUSHBUTTONS

MOMENTARY ACTION, SHORTER BEHIND PANEL, SUBMINIATURE DOUBLE BREAK, SNAP-ACTION
High Profile, with Flat Button Low Profile, with Curved Button
Style 1 Style 4
@ 866 95 | @.866 1.04
158 — 078 - 546 —f
High Profile, with Curved Button Flush Mount
Style 2 Style 5
@.866 @.866
250
075 047 ——|
Low Profile, with Flat Button
Style 3 )
@.866 — = | g
o
Case Style C
- Dimension 1-4 5-8 3
[ A (Button Dia.) 0525 0590 S
1 @.563 B (Thread) 0.625-24 0.750-20 @
D-Flat 0.594 0718 S
LU :'
1L 2
200 %
wm
P8-V PART NUMBER CODE

_——

Type Case Style & Mounting* Terminal Style/ Circuit Current Operating  Button Profile
Case Color Form Rating/Seal Force
V. Vandal Resistant 1.5/8-24 & Hex Nut 1. Solder Terminal/Silver 1.N.O. 2. Std./Splashproof 1.251bs. 1. High Profile/Flat Button
(SS Case & Button) 3, 5/8-24 W/D-Flat & HexNut 2. Screw Terminal/Silver 2.N.C. 3. Std./Watertight 2.401bs. 2. High Profile/Curved Button
A. Security Level 5. 3/4-20 & Hex Nut 3. Faston Terminal/Silver @@ 6.2 Circuit 4. Logic Level/Splashproof 3. Low Profile/Flat Button
(AL Case & Button)

* For Knurl Nut options, contact factory.
@ Only available on P8-A Styles

7. 3/4-20 W/D-Flat & Hex Nut

4. Solder Terminal/Black ®
5. Screw Terminal/Black ®
6. Faston Terminal/Black ®@®

5. Logic Level/Watertight

4. Low Profile/Curved Button
5. Flush Profile

@ Overall length +0.12" for faston terminals
® Faston receptacles: 0.187" on N.0.; 0.110” on N.C. terminals
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PO

DOME
PUSHBUTTONS

SEALED DOME PUSHBUTTON SWITCHES

MOMENTARY ACTION, ATTRACTIVE & RUGGED FOR WET & DUSTY ENVIRONMENTS

The P9 Dome switches feature a contoured dome style
pushbutton and share similar size and characteristics to the
P7-D series. There are two button versions: flush button profile
and raised button profile, and two bezel versions: standard and
small.

The P9 comes with a threaded case for hex nut mounting or
with a snap-in case. The switch series features short behind
panel depth and offers excellent mechanical and electrical
performance while operating under severe conditions.

The P9 Dome series is offered in dusttight and moistureproof
sealed construction. Mechanical life is 1.25 million operations
and the electrical life is 25,000 operations at full rated load.

Watertight sealing to IP68S and IP69K is available simply by
adding a “W" suffix to the part number.

The P9 Dome series is available in standard and low-force
double break snap-action. All are momentary action. Special
contact variations are available. High contact pressure and
unique contactdesign provide low contact resistance for logic
level switching capability as well as full rated service. Solder,
PC Pin, and 0.110" Quick Connect termination options are also
available.

Positive tactile feedback signals the operator when the switch
is actuated.

The P9 Dome series is a quality precision switch designed for
use in panels, control grips, computers, instruments, heavy
equipment and other demanding applications where attractive,
rugged pushbutton switches are required.

Features:

¢ Flush and raised dome button styles in gloss or matte
finish

¢ Small bezel option

¢ Double break, momentary action

¢ All plastic housing & button construction

¢ Threaded body or snap-in panel mounting

¢ Withstands extreme shock & vibration

¢ Positive tactile feedback contact transfer on
snap-action models

¢ Mechanical life is 1.25 million cycles

e Solder, PC Pin & 0.110” Quick Connect
terminal styles

¢ Moistureproof & dusttight to IP64 or watertight
to IP68S and IP69K

* RoHS compliant

250 OTTO Full Line Catalog

Flush Dome with /-

Threaded Case \

Small Bezel Option

Standard Characteristics/Ratings:

Terminals

Raised Dome with Snap-In
Case and 0.110” Quick Connect

Raised Dome with
Threaded Case

ELECTRICAL RATINGS:

Load N.0./N.C. 2 Circuit Life

Resistive: 28VDC 5A 4A 25,000 cycles
Resistive: 115VAC, 60Hz ~ 3A 1A 25,000 cycles
Inductive: 28VDC 2A 2A 25,000 cycles
DWV 1050Vrms

Logic Level 10mA @5VDC 1,250,000 cycles

Mechanical Life:

1,250,000 cycles

Seal:

IP64 or IP68S and IP69K

Operating Temp Range:

-40°C to +85°C

Operating Force:

Standard: 1.7 Ibs. +/- 0.5 Ib.

Low Force: 12 0z +/- 4 0z

Total Travel: 0.080 inches max
Overtravel: 0.010 inches min
MATERIALS:

Case: Thermoplastic
Button: Thermoplastic
Terminals: Brass with gold

Terminal Hardware:

None provided

Mounting Hardware:

Hex nut, lockwasher

Panel gasket when applicable

Specifications Subject To Change Without Notice
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DOME
PUSHBUTTONS

SEALED DOME PUSHBUTTON SWITCHES

CHOICE OF SNAP-ACTION & SHORTING BAR ACTION
79
79 (.062) R3S TH
— 050 SR.36 e 084
SR.35 @.048 SR.35 = { 055 SR.35
[—OF
=i
—e= ~— .13 TYP.
15/32-32 UNRS-2A (RS (e 27 47 09 TYP
TO WITHIN .062 28 ==—" 46 oF Sousen ’ ’ ) '
OF SHOULDER
Raised Dome Button Style Flush Dome Button Style Snap-In Case
(PC Terminals Shown)
—={ 18
r [Pl —=— 128
SR.35 e — N .
- I e r Ir-'.’:gS = 05
595 B T { ! 142 - j - f—f 292 / | _1
— 071 \ ;
{ LTERMINAL EXTENSION
I I N = == 030 x 020
‘ 4X¢.040 MIN.
27 = 4504 005 .
47 —= T FLAT Component Side
P.C. Mounting Pattern
Flush Dome Small Bezel Style Threaded Case Terminal Detail (As viewed from s?/vitch bottom)
S I Recommended Panel Openings
- r_ e *Panel Thickness Recommended @ DIM. Across D-Flat
= | 0.024* @ 0.505 0.460
i i A —— 0.031 @ 0.505 0.460
= l_ 0.118* @ 0.505 0.460 o)
0s 0.125 @ 0505 0460 S
* Must use panel gasket C401669-000025 supplied with the switch. T
" Quick C t Detail ; — " W =
0.110" Quick Connect Detai e Snap-in case allows front panel mounting into 0.024" or 0.118" thick C
‘ panels using panel gasket C401669-000025 (C807516-000025 for case :||
H — oA g | TE 2-520083-2 styles 9and A) or into 0.031" and 0.125" thick panels ©)
o El;ﬂj/g%g’%im'ﬁku  0.110" Quick Connect terminals allow reliable, solderless wire connections =
STRIPPED M22 AWG BLACK UL1007 WIRE 2]
& TINNED ¢ Flush Neoprene Black Boot P/N C402339 5
| 12.00 | i =
25 = — a0 '€ 610601 * Raised Neoprene Black Boot P/N C402246 H
64] = D T é ¢ Flush Silicone Translucent Boot P/N C402599-1 T
22 AWG WHITE UL1007 WIRE: ) . m
¢ Raised Silicone Translucent Boot P/N C402611-1 wn

Wire Leads with Quick Connect
(For Teminal Styles 4 & 5)

P9 PART NUMBER CODE

PO - X X X
ORDERING INFORMATION:

*

Button & Case Style** Terminal Style  Circuit Switch Action Case/
. Form Bezel Color
Select the OTTO P9 .SF-Z‘I’IES f(_eatu_res 1. Flush Dome & Threaded Case, Std. Finish 1. Solder 1.N.O. 1. Standard Snap-Action 1.Red
that match your specmc appllcatlon. 2. Raised Dome & Threaded Case, Std. Finish 2. PC Pin 2NC.Q 2.Low Force Snap-Action 2. Black
Standard and special features are 3. Flush Dome & Snap-In Case, Std. Finish 3.0.110" Quick 3.2Circuit@®  3.Non-Snap Shorting Bar 3. Orange***
. . . 4. Raised Dome & Snap-In Case, Std. Finish Connect (QC) 4. Yellow***
shown at right. Specify your choice by g Fiush Dome & Threaded Case, Matte Finish4.0.110" QC with 2 5. Green***
building the OTTO Part Number code. 6. Raised Dome & Threaded Case, Matte Finish ~ Wire Leads (D 6. Blue***
. . 7. Flush Dome & Snap-In Case, Matte Finish ~ 5.0.110" QC with 4 7. Violet***
Example: P9-211121 specifies raised 8. Raised Dome & Snap-In Case, Matte Finish ~ Wire Leads @ 8. Gray***
9. Flush Dome & Snap-In Case, Std. Finish, 9. White

dome style button, threaded case,
solder terminals, N.O. circuit form,
standard snap-action, black case/bezel,
red button.

Small Bezel

A. Raised Dome & Snap-In Case, Std. Finish,

Small Bezel

Specifications Subject To Change Without Notice

@ For Circuit Form 1 and 2. (2 black leads)
@ For Circuit Form 3. (2 black & 2 white leads)
@ Not available in Shorting Bar version.

* Add “W” suffix for watertight to IP68S and IP69K (will include panel gasket).

** Contact factory for std./matte button/case combination options.
*** Contact factory for minimum requirement.

X X
o

Button
Color
1.Red
2.Black
3.0range
4. Yellow
5. Green
6. Blue
7.Violet
8.Gray
9. White
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POM

LATCHING

PUSHBUTTON

LATCHING PUSHBUTTON

SEALED, LATCHING PUSHBUTTON

The P9M pushbutton is a small, sealed, normally open, latching
switch, ideal for basic ON/OFF functions. Push the button to latch
it into position, push again to unlatch. Flush dome and raised
dome button profiles are available in either gloss or matte finish.

The P9M comes with a standard 15/32" threaded
case for hex nut mounting and features short behind
panel depth. It also offers excellent performance
while operating under severe conditions found in
demanding applications.

The P9M is a quality precision switch designed for use in
control panels, grips, computers, instruments and other
applications where attractive, rugged, long life pushbutton
switches are required.

Features:

e Sealed to IP68S

¢ All plastic housing & button construction
¢ 15/32" standard bushing

¢ Flush and raised dome button styles in gloss or
matte finish

¢ RoHS compliant

BUTTON & CASE OPTIONS
FLUSH DOME (STYLE 1 AND 3)

4501.005
TO FLAT @620

1 5/32-32

Flush Dome
Also available with
Raised Dome

L

Latched Position .1

Standard Characteristics/Ratings:

ELECTRICAL RATINGS: @ Sea Level

Load Voltage Current Life Cycles
Resistive 12VDC 4A 200,000
Resistive 48VDC 1A 200,000
Resistive 48VDC 2A 100,000
Resistive 48VDC 3A 75,000
Logic Level 5VDC 10mA 200,000
DWV 1000Vrms

Electrical Life: See Rating Chart

Mechanical Life: 200,000 cycles

Seal: 1P68S

Operating Temp Range: -40°C to +85°C

Operating Force:

12+/-6 ounces

Total Travel:

.0714/-.015 inches

Contact Resistance:

0.050 Q max. initial

Insulation Resistance:

1 GQ min. at 500 VDC

MATERIALS:

Case: Thermoplastic
Button: Thermoplastic
Contacts: Silver with gold

Mounting Hardware:

Hex nut, lockwasher and panel seal

TO WITHIN .062
OF SHOULDER

TERMINAL OPTIONS

CIRCUIT OPTIONS

RAISED DOME (STYLE 2 AND 4)| | SOLDER

.45i 04 =

\\\lH

.450+.005

TOFLAT ©-6%0

15/32—32
TO WITHIN .062
OF SHOULDER

.05 X .08

TERMINALS ARE NOT ORIENTED TO CASE FLAT

I,

NORMALLY OPEN

SPST-NO-DB
SCHEMATIC

PaM - X X

Button Style Case Style Case Finish Terminal
Style

1. Flush Dome with Standard Gloss Finish 1. Threaded 1. Gloss Finish 1. Solder

2. Raised Dome with Standard Gloss Finish ~ 15/32-32 2. Matte Finish

3. Flush Dome with Matte Finish
4. Raised Dome with Matte Finish

252 OTTO Full Line Catalog

X

Case
Color
2.Black

X

Button
Color

1. Red
2.Black
3.0range
4. Yellow
5. Green
6. Blue
7. Violet
8. Gray
9. White

Specifications Subject To Change Without Notice



PUSHBUTTONS PER MIL-PRF-8805/96

PE

MILITARY
PUSHBUTTONS

MOMENTARY ACTION NORMALLY OPEN OR NORMALLY CLOSED

Features:

e MIL-PRF-8805/96 qualified

¢ Momentary snap-action

e Sealed or unsealed

¢ Compact, space-saving design

¢ Black or red button colors available

e (Clear or black case colors available
¢ RoHS compliant

Momentary, Normally Open

Standard Characteristics/Ratings:

ELECTRICAL RATINGS:
Load Sea Level @ 28VDC or 115VAC, 60/400Hz
Resistive 5A
Inductive 2A
DWV 1000Vrms
Electrical Life: 25,000 cycles
Mechanical Life: 50,000 cycles
Seal: Unsealed per MIL-PRF-8805 Design 1
or Dusttight per MIL-PRF-8805 Design 2
Operating Temp Range: -55°C to +85°C

Operating Force:

1.5 Ibs. +/- 0.5 Ib. (unsealed)
1.75 Ibs. +/- 0.5 Ib. (dusttight)

Total Travel: 0.095 inches +/- 0.015inches
Overtravel: 0.010 inches min

Pretravel: 0.010 inches min

MATERIALS:

Case: Anodized aluminum alloy, clear or black
Button: Thermoplastic

Terminals: Silver alloy

Mounting Hardware:

Hex nut and lockwasher

0TTO MILITARY SEAL CASE BUTTON
PART NUMBER PART NUMBER COLOR COLOR
PE-1111 M8805/96-001 UNSEALED CLEAR RED
PE-1112 M8805/96-002 UNSEALED CLEAR BLACK
PE-1121 M8805/96-005 UNSEALED BLACK RED
PE-T122 M8805/96-006 UNSEALED BLACK BLACK
PE-1211 M8805/96-009 DUST TIGHT CLEAR RED
PE-1212 M8805/96-010 DUST TIGHT CLEAR BLACK
PE-1221 M8805/96-013 DUST TIGHT BLACK RED
PE-1222 M8805/96-014 DUST TIGHT BLACK BLACK
Momentary, Normally Closed
0TTO MILITARY SEAL CASE BUTTON
PART NUMBER PART NUMBER COLOR COLOR
PE-2111 M8805/96-003 UNSEALED CLEAR RED
PE-2112 M8805/96-004 UNSEALED CLEAR BLACK
PE-2121 M8805/96-007 UNSEALED BLACK RED
PE-2122 M8805/96-008 UNSEALED BLACK BLACK
PE-2211 M8805/96-011 DUST TIGHT CLEAR RED
PE-2212 M8805/96-012 DUST TIGHT CLEAR BLACK
PE-2221 M8805/96-015 DUST TIGHT BLACK RED
PE-2222 M8805/96-016 DUST TIGHT BLACK BLACY

Specifications Subject To Change Without Notice

PE-1 Series Shown

20 @ .055¢.015
1.046 MAX.
MARK ING
.2824.015 =
136015 —
@ .156%.015 —_————————- .130%.015

1/4-40 UNS-2A

WITHIN .050 —_

OF SHOULDER

@ .353£.005 O—w | v O
SPST-NC-DB
SCHEMATIC
O—A y —e

SPST-NO-DB
SCHEMATIC
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PE2

rusisorions PUSHBUTTONS PER MIL-PRF-8805/99

MOMENTARY ACTION

The PE2 with solder termination is qualified under MIL-PRF-8805/99.
The PE2is arugged sealed switch; it meets high shock and vibration
requirements and is ideal for tough environments. A variety of button
colors and easy panel mounting options are provided. The PE2 is a
momentary 2 circuit or DPDT, and has a 2A resistive 1.5A inductive
28VDC/115VAC rating. Splashproof with panel seal dress ring per
MIL-PRF-8805, symbol 6.

Features:

¢ MIL-PRF-8805/99 qualified

¢ Momentary snap-action

¢ Black, white or red button colors available

e Splashproof
¢ RoHS compliant

DRESS RING
STYLE "A"

I——QS.SO——I
I——(Z}.BB

STYLE "B"

I——¢450——|

NTERNAL BUSHING
0-RING SEAL

>,

l
S

ANEL GASKET

INTERNAL BUSHING
0-RING SEAL

N

—

PANEL MOUNTING HOLE
DIMENSIONS

I——;25475

STYLE "C*

I——gzs.so——l

PANEL GASKET

INTERNAL BUSHING
0-RING SEAL

Standard Characteristics/Ratings:

ELECTRICAL RATINGS:

Load Sea Level @ 28VDC 70,000 feet @ 28VDC
or 115VAC, 60/400Hz or 115VAC, 60/400Hz

Resistive 2A 2A

Inductive 1.5A 1.5A

Lamp 0.5A 0.5A

DWV 1000Vrms 500Vrms

Electrical Life:

25,000 cycles at full load

Mechanical Life:

50,000 cycles

Seal: Splashproof with panel seal dress ring
per MIL-PRF-8805, symbol 6
Operating Temp Range: -55°C to +85°C

Operating Force:

45 Ibs. +/- 1.5 Ibs.

Total Travel: 0.176 inches max

MATERIALS:

Case: Anodized aluminum alloy, black
Button: Thermoplastic

Terminals: Brass, silver plate

Mounting Hardware:

Hex nut, lockwasher, keying washer, dress ring with 0-ring
seal, panel gasket when applicable

15/32-32UNS-2A
TO WITHIN .050
OF SHOULDER
.44

MARK TERMINAL 1.D-
ON BOTTOM END

- .28
| 2 5 !
i i 3 o |l
2 .38
6 1 | \‘mmmU
Aoy
2 CIRCUIT SWITCH DPDT SWITCH
SCHEMATIC SCHEMATIC
PE2 PART NUMBER CODE
PE2 - X X X X X
FLAT
THIS §
Dress Ring Switch Action Circuit Type Button Color Terminal Type
1.Style A 1. Momentary 1.2 Circuit 1. Red 1. Solder Lug
2.Style B 2.DPDT 2.Black
3.StyleC 3. White

254 OTTO Full Line Catalog

fe———— (1.887) —————— =

OF SWITCH CASE
[=—.090

F 1.16 MAX.

FLAT

IDE\\ THIS SIDE

SHOWN WITH SHOWN WITH
DPDT TERMINALS 2 CIRCUIT TERMINALS

Specifications Subject To Change Without Notice




FG

FLIP GUARD FOR PUSHBUTTONS ™"

MAINTAINED OR MOMENTARY ACTION FLIP GUARD

The FG Flip Guard assembly offers a maintained or momentary
actuation for pushbutton switches with a 15/32 threaded bushing.
The FG flip guard’s main feature is a spring-loaded cover that
locks in either an open or closed position. In the open position
the switch operates freely; in the closed position the switch
is protected from accidental operation. The momentary open
option prevents the guard from remaining in an open position,
reducing the chance of accidental actuation. The flip guard is
easily installed from the front panel and offers an optional D-flat
or mounting tabs to prevent any rotation during assembly.

(.86) {
_=J1_)_\_C N
67 410 520 @
NN
— T & )
L_ ry— @ 475
7 185 —e=

o
C
(%)
_ \ \ 8
(43) g
N | | | | S
. [T I ] —i
} ‘ ‘ @ .670 ‘ @)
10 MAX l__ 460 + Z
SPRING LEG —= 270 ‘ ‘ ‘ wn
MOMENTARY ONLY E
T | | 3
| | | w
D-FLAT NO MOUNTING TABS w
. - - - - - - - _ _ _
FG PART NUMBER CODE
FG - X X X X X X
Actuation Cover Label Base Style Orientation Flip Guard Color
1. Maintained 1. Flat 1. None 1. Mounting Tabs 1. None 1. Red
2. Momentary 2. No Mounting Tabs 2. D-Flat 2. Black

Specifications Subject To Change Without Notice

T
R

SPRING NOTCH,
MOMENTARY ONLY

4X @ .093
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OVERVIEW

Rocker

Switches

MAX RATING MOUNTING
SERIES FEATURE (Resistive@ 28VDC) SEAL RATING APPROVALS (Panel Opening) CIRCUITRY
K1 Sealed, llluminated 16A IP68S & IP69K UL (E61705), 1.115" x 0.515" SPST, SPDT
Single Pole (UL1500), Ignition Protected,
RoHS Compliant
K2 Sealed, llluminated 16A IP68S & IP69K UL (E61705), 1.115" x 0.900" SPST, SPDT
Double Pole (UL1500), Ignition Protected, DPST, DPDT
RoHS Compliant
K1S Sealed, Single, Double 10mA @ 5VDC 1P68S RoHS Compliant 1.077" x 0.485" SPST, SPDT,
Pole or ON-ON-ON, (based on configuration) SPTT, DPST,
Two or Three Position DPDT,DPTT
K3 Sealed, llluminated 20A IP68S & IP69K RoHS Compliant 1.750" x 0.915" SPST, SPDT
DPST, DPDT, SPTT
K3P Panel Plug Indicators 20mA IP68S RoHS Compliant 1.750" x 0.915" Lighting: Ind A,
IndC,IndA &C
K4 Snap-in Toggle, 16A IP68S & IP69K RoHS Compliant 1.115" x 0.900" SPST, SPDT
Sealed, llluminated DPST, DPDT
K5 Sealed, llluminated 20A 1P68S & IP69K RoHS Compliant 1.475" x 0.875" SPST, DPDT
SPDT, DPDT, SPTT
u2 Sealed, High Cycle Life 10A (10mA @ IP64 or IP68S RoHS Compliant 1.125" X 0.690" SPST
5VDC logic level)

256 OTTO Full Line Catalog

Specifications Subject To Change Without Notice




K1/K2

SEALED, ILLUMINATED ROCKER SWITCHES ROCKERS

LOW COST, SNAP-IN ROCKER FOR WET & DUSTY ENVIRONMENTS

.3

The K series rockers are rugged, high performance sealed

switches designed for use under severe conditions found in '

marine, appliance, heavy equipment and industrial control

applications.

The K1 and K2 series are sealed to IP68S and IP69K and panel )

sealed with an optional panel gasket.

The K1 series is offered in single pole configuration and the

K2 seriesis available in both single and double pole configurations. 1 Seri
eries

Both series offer illuminated models. lllumination can be
independent or dependent of the switch position or a
combination of both. A choice of red, green, clear or amber
colored lenses are offered in illuminated models. lllumination
options include incandescent, LED or neon light sources.

Single Pole

Mounting is simple and quick; snaps into panel from the
front. The OTTO snap-in design supports a variety of panel
thicknesses with just one cutout size.

A choice of models are offered to handle high power levels and
logic level electronic switching applications.

Custom colors are available upon request. Value-added . K2 Series

. . . . Single & Double Pole ®
assemblies with wire leads are also available. Please contact our N
factory for assistance.

ristics/Ratings:

Terminal Hardware: Screws and lockwashers provided when applicable
K1/K2 series recommended Quick Connect terminals:
AMP 60253-2 for 12-16 AWG
AMP 42100-2 for 14-18 AWG

Mounting Hardware:  None provided

Features: ELECTRICAL RATINGS:
o Sealed to IP68S and IP69K Load Sea Level Sea Level Cycles
o . . @28VDC @ 125/250 VAC,
¢ Fits industry standard panel openings for drop-in 60/400Hz
replacement of panel sealed & unsealed switches Resistive 16A 5A 25,000
e Snap-in feature accommodates a wide range of Resistive 104 /A 50,000
panel cutouts Inductive 7A 2A 25,000
. DWV 1000Vrms except across light terminals
[ ]
UV & solvent resistant Logic Level 10mA @ 5VDC, max D.C. logic level ratings
o Withstands extreme shock & vibration (void if logic level load(s) exceeded at any time)
e Custom Iegends available Electrical Life: See Rating Chart
¢ 2 & 3-position, momentary & maintained action LIGHTING:
. . . . Light Source Rating (see appendix for complete voltage/current
¢ Incandescent, LED & neon illumination with g son raﬁ'nggs table)pp " plete votlagered
independent & dependent light source options Incandescent (VDC) 6V, 12V, 24V
¢ ULrecognized Neon (VAC) 125V, 250V
o Ignition protected LED (VDC) 2V, 6V, 12V, 24V
¢ Optional one-piece connector M Life: 10000 cycles
. . Seal: IP68S and IP69K
e Optional panel gasket available Operating Temp Range: -30°C to +85°C
° i )
RoHS compliant MATERIALS: 3
Case: Thermoplastic Q
Button: Thermoplastic %
Base: Thermoplastic wn
Terminals/Contact: Brass, silver alloy with silver plate, gold flash for logic level E
3
(@)
T
m
(9p]

Specifications Subject To Change Without Notice www.otto-controls.com 257


https://www.otto-controls.com/

K1

ROCKERS SEALED, ILLUMINATED ROCKER SWITCHES

LOW COST, SNAP-IN ROCKER FOR WET & DUSTY ENVIRONMENTS

K1 PART NUMBER CODE Part Number Code Continued Below
K1 X X X X

Terminal Style/ Actuator Color/Style Switch Action/Circuit Light Type*
Switch Rating A. Red/Rocker Position Position Position Circuit A. No Light
A. Q.C/Std. B. Black/Rocker “pA" “B" e B. 6V Incandescent
B. Screw/Std. C. White/Rocker A 1-C NONE OFF SPST C. 12V Incandescent
C. Solder/Std. D. Red/Paddle B. 1IC NONE 2-C SPDT D. 24V Incandescent
D. Q.C/Logic Level E. Black/Paddle C. (1-C) NONE OFF SPST E. 125VAC Neon
E. Screw/Logic Level  F. White/Paddle D. (1-C) NONE 2-C SPDT F. 250VAC Neon
F. Solder/Logic Level  G. Red/Rocker Pinned E  (1-0) OFF (2-C) SPDT G. 2V Red LED
G. PC Pin/Std. H. Black/Rocker Pinned F. 1-C OFF 2-C SPDT H. 2V Green LED
H. PC Pin/Logic Level  J. White/Rocker Pinned 6. (10 OFF 2-C SPDT J. 2V Amber LED

K. Red/Short Paddle Pinned H. OFF NONE 2-C SPST K. 6V Red LED

L. Black/Short Paddle Pinned NOTE: () denotes momentary action. L. 6V Green LED

M.White/Short Paddle Pinned Position “A” Position “B" Position "G~ M.6V Amber LED

N. Red/Standard Paddle Pinned v v v N. 12V Red LED

P. Black/Standard Paddle Pinned — =\ — L= P. 12V Green LED

R. White/Standard Paddle Pinned Q. 12V Amber LED
T. Red/Short Paddle R. 24V Red LED

U. Black/Short Paddle S. 24V Green LED

V. White/Short Paddle T LI TTJ LI 1L T. 24V Amber LED
2.4 1,3 2,4 13 2,4 1,3
*See appendix for complete
K1 PART NUMBER CODE voltage/ratings table
CONTINUED FROM ABOVE
K1 Continued X X X X
/Lens Color Light/Circuit Location Legend & Orientation

Position “A”  Position “C” A.No Light A.None
A.No Lens A.No Lens .
B.Red B.Red < .
C.Green C. Green ) \ ) \
D. Amber D. Amber ODNepende‘?t Lig‘tz\t” Dependent ight
E. Clear E.Clear Wiedtotormo183 N ingoson W,

“Dependent ight

ONin position “C"
Wiredtoterms 28 4

C.
| |
OPTIONAL BOOT PART NUMBER v

=
o
=

Wiredtoterms 28 4

C405810-25-12 (Translucent)
C405810-25-2 (Black)

Dependent Light
ON in position “A"
Wiredtoterms 1&3
Independent Light
ON in position “C"
Wiredtoterms 3&4

Independent Light
at position “A”

Wiredtoterms 3&4 H.
NOTES: ) y
* No momentary switches with dependent lights. E
* Neon lamps only to be coded with clear or amber \ - f N—
jenses. (O] Q=
Independent Light Wiredtoterms 3& 4
* LED lenses must be clear or same color as LED. atposiion “C- “Dependent (ight
* No dependent light in OFF position. Wiredtotems 344 ired o ame28 s et
« All legends printed on actuators without lens(es) D = Dependent Light
will be white except actuator codes C, F, J, M & R. I = Independent Light
« All legends printed on lenses will be white except -
on clear lens(es) will be black. NOTES: ) ) g
« LED anode (+) terminal number shown in bold. P R

* Light on OFF side must be independent. ? v’ O
« K1 panel plugs available as shown in * Contact factory for multiple light types in the

Panel Plugs (PP) section. same switch.

258 OTTO Full Line Catalog Specifications Subject To Change Without Notice



SEALED, ILLUMINATED ROCKER SWITCHES

K1

SNAP-IN
ROCKERS

LOW COST, SNAP-IN ROCKER FOR WET & DUSTY ENVIRONMENTS

r’i 1.25
[31.8]
4 3
64[16.3]
i

2 1

TERMINAL NUMBERS
FOR REFERENCE ONLY

f=— 40[10.2]

POS "A"

/ﬂ 29 [7.4]
1.05
(2671 145
POS "C" [36.8]
o o (:40)[10.2]

PANEL THICKNESS AND MOUNTING OPENING GUIDELINES:

PANEL THICKNESS RANGE OF .025 - .105
(GASKET RECOMMENDED)

PANEL THICKNESS RANGE OF .105 - .187
(GASKET NOT REQUIRED)

1.125
1.072

PANEL CUT-OUT
(REFERENCE)

.550
.480

OPTIONAL PANEL GASKET:
0.062” THICKNESS = P/N C807039-25-1
0.031” THICKNESS = P/N C807039-25-2

P.C. PIN LAYOUT

PADDLE STYLES

SHORT PADDLE ROCKER

STANDARD PADDLE ROCKER STANDARD ROCKER

2X .32

—e= 2X .63 [=—
[16.0]
2X .32 (1.05)
[8.1] —= fa— [26.7]

(.11)9‘
[2.8]

i

TERMINAL STYLES (.032 [.81] THICK)

(8.1] SCREW QUICK CONNECT SOLDER P.C.PIN
—e{=—.030 SQ.
#6-32 THD 7 /_ %2_80] %;.18] 176 Q]
25 —Huﬁ— —Huh— 25 —— p=— 25 _"I 25 [ 10
[6.4] 16.4] [6.4] 16.4] [2.5]
K1 AND T71 CONNECTOR PART NUMBER CODE
€405041 - XX XXXX
Connector Color  Packaging Quantity
01. Red 0025 - 25 Pcs per Package
02. Black 0050 - 50 Pcs per Package —
03. Orange* 0100- 100 Pcs per Package e
04. Yellow* Q
05. Green* m
06. Blue* a
07. Violet* E
08. Gray* 3
09. White (@)
T
* Contact Factory m
—= (.59) |=—

Specifications Subject To Change Without Notice
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K1

ROCKERS SEALED, ILLUMINATED ROCKER SWITCHES

LOW COST, SNAP-IN ROCKER FOR WET & DUSTY ENVIRONMENTS

h h - 1 r 1
H 1 H 1 1 1
1
! O—O1 ! O—01 | v—O1
c ! c ! c !
OTO\ | m O-:-O\ |
| ' | 2 ' '
H 1 H 1 1 1
S ' S, ' |, '
SPST - ON-NONE-OFF SPDT - ON-NONE-ON SPST - (ON)-NONE-OFF SPDT - (ON)-NONE-ON SPDT - (ON)-OFF-(ON) SPDT - ON-OFF-ON SPDT - (ON)-OFF-ON SPST - OFF-NONE-ON
SCHEMATIC SCHEMATIC SCHEMATIC SCHEMATIC SCHEMATIC SCHEMATIC SCHEMATIC SCHEMATIC

Ki__F___G_ Ki__F__ _H_
ittt ' ittt '
! 1O ! oO—O1
i N cO+O—— !
' '
' N 3 H 2
1 ! 1 !
1 ! 1 !
1 ! 1 P !
| ro! | Ao
oro— | i
¢ H [ | s
Oo——0
v o H ' O3
SPDT - ON-OFF-ON SCHEMATIC SPDT - ON-OFF-ON SCHEMATIC SPDT - ON-OFF-ON SCHEMATIC SPDT - ON-OFF-ON SCHEMATIC | SPDT - ON-OFF-ON SCHEMATIC SPDT - ON-OFF-ON SCHEMATIC SPDT - ON-OFF-ON SCHEMATIC
WI/DEP LED IN "A" WI/DEP LED IN "C" WI/IND LED IN "A" W/IND LED IN"C" WI/DEP LED IN "A" & "C" 'W/DEP LED IN "A" & IND LED IN "C" WI/IND LED IN "A" & DEP LED IN"C"
KI__F___B_ Ki__F___C_ Ki__F___D_ Ki__F___E_ Ki__F___F_ KI__F___G_ KI__F___H_
ettt ' ittt ' el ' el ' ettt ' ettt ' ittt '
1 ! 1 | | ! | ! 1 ! 1 +O4 1 O——+01
; O3 ; ! $O—mw—{gPtos | «or—w—ifPios ; O3 ' N coro— !
1 ! 1 ! 1 ! 1 ! 1 ! 1 ! 1 !
X 3 2
1 1 1 oO—L01 1 O——L01 1 oO—L01 1 1 1 N 1
' ! ' ! ' ! ' ! ' ! 1 ! 1 !
coro—— | coOro—— | coro—— | coOro—— | coro—— | | : | -
' ! ' ! ' ! ' ! ' ! ' ! ' !
' O—:—O 2 ' +0O2 ' O—:—O 2 ' O—:—O 2 1 02 ' 01 1 Z 104
H i H i H i H i H i cOrO—— ! 1 7
| ! | 4 | ! | ! | 4 | ' | z o
| ! | ! | ! | ! ' ' 1 O—02 1 3
[ ' [, ' [ ' Lo ' [ ' [ ' [ '
SPDT - ON-OFF-ON SCHEMATIC SPDT - ON-OFF-ON SCHEMATIC SPDT - ON-OFF-ON SCHEMATIC SPDT - ON-OFF-ON SCHEMATIC | SPDT - ON-OFF-ON SCHEMATIC SPDT - ON-OFF-ON SCHEMATIC SPDT - ON-OFF-ON SCHEMATIC
WI/DEP NEON BULB IN "A" W/DEP NEON BULB IN "C" W/IND NEON BULB IN "A" W/IND NEON BULB IN "C" W/DEP NEON BULB IN "A" & "C" WI/DEP NEON IN "A" & IND NEON IN "C" [ W/IND NEON IN "A" & DEP NEON IN "C"
KI__F___B_ Ki__F___C_ Ki__F___D_ Ki__F___E_ Ki__F___F_ Ki__F___G_ Ki__F___H_
ittt ' ittt ' Finiainiaiiiat - ' Pl ' ittt ' ettt ' ittt '
1 ! 1 | 1 ! i! ! 1 ! i! ! 1 ! 1 +O4 1 O—+0O1
| O3 | ' 40+ O3 40+ O3 | O3 | ' cO+O—— '
1 ! 1 ! 1 ! 1 ! 1 ! 1 103 1 !
2
' 1 ' O—01 ' oO—+0O1 ' oO—+0O1 ' 1 ' '
' ! ' ! ' ! ' ! ' ! ' ! ' !
cOrO—— | cO~O—— | cO+O—— | cO+O0—— | cOrO—— ! 1 ! ' !
1 ! 1 ! 1 ! 1 ! 1 ! 1 ! 1 !
1 O——02 1 2 1 O——02 I O——02 I 2 I 1 I !
1 1 1 1 1 T 4
' ' ' ' ' ' '
| ! | ! | ! 1 ! | ! cOrO0—— | | !
' ! ' 4 ' ! ' ! ' 4 ' ! ' !
1 ! 1 ! 1 ! 1 ! 1 ! 1 O0——02 1 3
[ ' (SR, ¥ A ' [ ' Lo ' (SR ¥ A ' [ ' [ '
SPDT - ON-OFF-ON SCHEMATIC SPDT - ON-OFF-ON SCHEMATIC SPDT - ON-OFF-ON SCHEMATIC SPDT - ON-OFF-ON SCHEMATIC | SPDT - ON-OFF-ON SCHEMATIC SPDT - ON-OFF-ON SCHEMATIC SPDT - ON-OFF-ON SCHEMATIC
W/DEP BULB IN "A" WI/DEP BULB IN "C" W/IND BULB IN "A" WI/IND BULB IN "C" W/DEP BULB IN "A" & "C" W/DEP BULB IN "A" & IND BULB IN "C" | W/IND BULB IN "A" & DEP BULB IN "C"

GENERAL SCHEMATIC INFORMATION

O—o0 INDICATES MAINTAIN ACTION
(FIXED POSITION)

v—OINDICATES MOMENTARY ACTION
(AUTOMATIC RETURN POSITION)

K1, K2, K3P and K4 LIGHTING VOLTAGE/CURRENT COMPONENTS RATINGS

LIGHT SOURCE VOLTAGE LIGHT SOURCE FORWARD TYPICAL FORWARD/ MAX. FORWARD
CATEGORY COLOR CURRENT | NOMINAL VOLTAGE (DC) VOLTAGE (DC)
6VDC INCANDESCENT WHITE 2A 6V 8Vv
12VDC INCANDESCENT WHITE .08A 12V 14V
24VDC INCANDESCENT WHITE .04A 24V 28V
125VAC NEON AMBER 1.9mA 125V 125V
250VAC NEON AMBER 1.9mA 250V 250V
RED 20mA 1.9v 2.5V
2V LED* GREEN 20mA 215V 2.5V
AMBER 20mA 1.95V 2.5V
BLUE 20mA 3.5V 4.0V
6VDC LED SEE CHART 20mA 6V 8V
12VDC LED SEE CHART 20mA 12V 14V
24VDC LED SEE CHART 20mA 24V 28V

* See Appendix for complete Voltage/Ratings Table.
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SEALED, ILLUMINATED ROCKER SWITCHES

K2

SNAP-IN

ROCKERS

LOW COST, SNAP-IN ROCKER FOR WET & DUSTY ENVIRONMENTS, 1 & 2 POLES

K2 X
i

Terminal Style/

Switch Rating

A. Quick Connect/
Standard

B. Screw/Standard

C. Solder/Standard

D. Quick Connect/
Logic Level

E. Screw/Logic Level

F. Solder/Logic Level

G. PC Pin/Standard

H. PC Pin/Logic Level

X

Light T/ype*

A. No Light

B. 6V Incandescent
C. 12V Incandescent
D. 24V Incandescent
E. 125VAC Neon

F. 250 VAC Neon

G. 2V Red LED

H. 2V Green LED

J. 2V Amber LED

K. 6V Red LED

L. 6V Green LED
M.6V Amber LED

N. 12V Red LED

P. 12V Green LED

Q. 12V Amber LED

R. 24V Red LED

S. 24V Green LED

T. 24V Amber LED

NOTES:

K2 PART NUMBER CODE
X X
/ e
Actuator Color/Style Switch Action/Circuit
A Red Standard Position Position Position
A B g
B. Blagk Standard A 1-C1 NONE OFF
C. White Standard B 1-C1 NONE 2-C1
D. Red Standard Paddle C: (1-C1) NONE OFF
E. Black Standard Paddle D. (1-C1) NONE 2-C1
F. White Standard Paddle E. (1-C1) OFF (2-C1)
G. Red Short Paddle Pinned F. 1-C1 OFF 2-C1
H. Black Short Paddle Pinned G. (1-C1) OFF 2-C1
J. White Short Paddle Pinned H 1-C13-C2 NONE OFF
K. Red Standard Paddle Pinned o 1-C1C2 - NONE — 2-C1/A-C2
. K. (1-C1)/(3-C2) NONE OFF
L. Black Standard Paddle Pinned
M.White Standard Paddle Pinned L (1-CA3-C2) - NONE 2C1/4-C2
.R s i M. (1-C1)/(3-C2) OFF (2-C1)/(a-C2)
N. Red Standard Pinned N, 1-C13-C2 OFF 2-C1/4-C2
P. Black Standard Pinned P. (1-C1)/(3-C2) OFF 2-C1/4-C2
R. White Standard Pinned i} 1-C1 NONE (2-C1)
NOTE: For custom colors, contact factory. R. OFF NONE (Z'C”
S. 1-C1/3-C2 NONE (2-C1)/(4-C2)
T. OFF NONE (2-C1)/(4-C2)
uU. 1-C1 OFF (2-C1)
V. 1-C1/3-C2 OFF (2-C1)/(4-C2)

Circuit

SPST
SPDT
SPST
SPDT
SPDT
SPDT
SPDT
DPST
DPDT
DPST
DPDT
DPDT
DPDT
DPDT
SPDT
SPST
DPDT
DPST
SPDT
DPDT

K2 PART NUMBER CODE - CONTINUED FROM ABOVE
X X X

Lens Color
Position “A” Position “C”
A.No Lens A.No Lens
B. Red B. Red
C.Green C. Green
D. Amber D. Amber
E. Clear E.Clear

*See appendix for complete
voltage/ratings table

* No momentary switches with dependent lights.
* Neon lamps only to be coded with clear or amber lenses.
 LED lenses must be clear or same color as LED.

¢ K2 connector P/N C801765. (See Connector page in
Hardware & Accessories Section)

* Recommended Quick Connect Terminals:
AMP 60253-2 for 12-16 AWG wire with 0.160” -0.210” insulation 0D
AMP 42100-2 for 14-18 AWG wire with 0.100” -0.170" insulation OD

* No dependent light in OFF position.

¢ All legends printed on actuators without lens(es) will be white
except actuator codes C, F, J, M &R.

* All legends printed on lenses will be white except on clear
lens(es) will be black.

* K2 panel plugs available as shown in Panel Plugs (PP) section.

Specifications Subject To Change Without Notice

Light/Circuit Location

A. No Light

Dependent Light

ON in position “A”
Wired toterms 1&7

Dependent Light
ON in position “A”
Wired toterms 1&7

Dependent Light
ON in position “C"
Wired toterms 2& 8

Dependent Light
ON in position “A”
Wiredtoterms 187
ndependent Light
at position “C"
Wiredtoterms8& 7

Dependent Light
ON in position “C"
Wiredtoterms 2& 8

Independent Light
at position “A”
Wired toterms 8 &7

Independent Light
ON in position “A”
Wiredtoterms 7& 8

!rﬂ

Independent Light
atposition “C"
Wiredtoterms 8& 7

D = Dependent Light

I = Independent Light

NOTES:

* LED anode (+) terminal
number shown in bold.

* Light on OFF side must be
independent.

light types in the same
switch.

Dependent Light
ON in position “C"
Wiredtoterms 2& 8

Independent Light
ON in position “A”
Wiredtoterms 7&3
Independent Light
ON in position “C"
Wired toterms 8 &4
Not available in DP

* Contact factory for multiple

Part Number Code Continued Below

POSITION "A"

24C13

POSITION "B"

X
/
Legend & Orientation
A. None
4 B 3 1 C 2
(o )
2: D :4
4 F 3
(o)
2. H a4
1 K 3

i a)

P
4

3
.

2
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K2

ROCKERS SEALED, ILLUMINATED ROCKER SWITCHES

LOW COST, SNAP-IN ROCKER FOR WET & DUSTY ENVIRONMENTS, 1 & 2 POLES

K2_A__A_ K2_2 A
pTTT i T i
1

! O—O1 ! O—O1
cOTO—__ | c !

h ! H 2

H | H :

| S —— | I

(ON

DPST - DPDT - - T -
ON-NONE-OFF SCHEMATIC ON-NONE-ON SCHEMATIC (ON)-NONE-OFF SCHEMATIC (ON)-NONE-ON SCHEMATIC

o0—o
INDICATES MAINTAIN ACTION
(FIXED POSITION)

~—0

INDICATES MOMENTARY ACTION

(AUTOMATIC RETURN POSITION)
DIMENSIONS ARE IN INCHES.

TOLERANCES

XX +.03

XXX £.010

ANGLES +2°

DO NOT SCALE DRAWING

SPDT - ON-OFF-ON SCHEMATIC SPDT - ON-OFF-ON SCHEMATIC SPDT - ON-OFF-ON SCHEMATIC SPDT - ON-OFF-ON SCHEMATIC SPDT - ON-OFF-ON SCHEMATIC SPDT - ON-OFF-ON SCHEMATIC
WI/DEP LED IN "A" WI/DEP LED IN "C" WI/IND LED IN "A" WI/IND LED IN "C" W/DEP LED IN "A" & "C" W/DEP LED IN "A" & IND LED IN"C"

SPDT - ON-OFF-ON SCHEMATIC SPDT - ON-OFF-ON SCHEMATIC
WI/IND LED IN "A" & DEP LED IN "C" WI/IND LED IN "A" & IND LED IN "C"
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K2

SEALED, ILLUMINATED ROCKER SWITCHES ROCKERS

LOW COST, SNAP-IN ROCKER FOR WET & DUSTY ENVIRONMENTS, 1 & 2 POLES

! o 75—
/Qﬁ 28 Ef:lj

1.05
145
POS "A" POS "C"
3
o ) (.40) UCOJ o
24 C 1,3 } ] e
—=f 39

f 1.25 1.05

1.07 .86
)
2 1
PANEL THICKNESS AND MOUNTING OPENING GUIDELINES: 1.072 OPTIONAL PANEL GASKET:
PANEL THICKNESS RANGE OF .025 - .105 1.125 0.062" THICKNESS = P/N C807038-25-1
(GASKET RECOMMENDED) 1‘ 0.031” THICKNESS = P/N C807038-25-2
PANEL THICKNESS RANGE OF .105 - .187 PANEL CUT-OUT 870
(GASKET NOT REQUIRED) (REFERENCE) 1.000
ROCKER STYLES TERMINAL STYLES (.032 THICK)

SHORT PADDLE ROCKER | STANDARD PADDLE ROCKER STANDARD ROCKER SCREW QUICK CONNECT SOLDER P.C.PIN

—=={|=—.030 SQ.

4{ #6-32 THD ‘ @ .04 .06
| 8] ¢ |13
= _f a— | _f s AR B o T N 5

N

(.08)
K2 AND K4 AND T7 CONNECTOR PART NUMBER CODE W;Il
801765 - XX XXXX @ &5 E
oTTO
Connector Color  Packaging Quantity j [ (1.03) -
01. Red 0025 - 25 Pcs per Package 0oLL0 @)
02. Black 0050 - 50 Pcs per Package E Q
03. Orange* 0100 - 100 Pcs per Package %
04. Yellow* |<'— (.95) —>| o
05. Green* = s
06. Blue* 3
07. Violet* (@)
* i

08. Gray (1.00) m
09. White ‘L 2
* Contact Factory
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K1S

SNAP-IN
ROCKERS

HIGH CYCLE LIFE, SEALED ROCKER SWITCHES

SNAP-IN PANEL MOUNTING, MOMENTARY OR MAINTAINED ACTION, 1 AND 2 POLES

The industry’s smallest sealed, logic level rocker offering a 1M
cycle life in a short, behind panel, snap-in package. Available in
both single and double pole configurations, with maintained or
momentary action, in either two or three positions. In addition,
the K1S is available as a true ON-ON-ON rocker that is perfect
for use as a Forward-Neutral-Reverse (FNR) switch. The double
pole version offers redundancy for each switch state. Termination
options include a Molex connector or wire leads.

The K1S contact system is sealed to IP68S and uses a flow-thru
design. With the optional boot, the switch can be panel sealed.
The rugged K1S is shorter behind panel than OTTO's K1 rocker
series, making it an ideal choice for use in grips and panels. The
K1S also consists of two rocker button style/size options for best
user comfort. Only one panel opening size is required, regardless of
button size. Choose from a set of 73 standard legend choices which
are offered with both normal and large-size rocker top styles, or add
a custom logo, lettering or legend.

Features:
e Shorter behind panel depth
¢ High cycle life, 1,000,000 cycles

e Switch contacts sealed to IP68S (panel sealed with
optional rubber boot for standard rocker only)

¢ Maintained or momentary action

¢ Single or double pole

¢ True ON-ON-ON switch throw options

¢ Fits industry standard panel openings

* Logic level only

¢ 2 sizes of rocker styles, standard and large

¢ 2 termination types, connector and wire leads

¢ Choose from 73 standard legends per SAE or create

your own
* RoHS compliant
‘ ARROW INDICATES: _
\ | FORWARD POSITION T
80 I I ‘ | ‘ 64
{20.3] ‘ [16.3]
| | —
1.49 L1 20 A

600 MAX. !
[15.2] ‘

Standard
Rocker Top View

A
‘! Optional Rubber Boots

F
N
R

Larger Rocker
with FNR Legend

Standard Rocker
Side Front View

in Clear and Black

Standard Characteristics/Ratings:

ELECTRICAL:

Electrical Ratings:

10mA @ 5VDC max. Logic Level

Electrical Life:

1,000,000 cycles

Max Power: 0.5 VA
Max Voltage: 32vVDC
Min Voltage: 20mV
Max Current: 50mA
Min Current: TmA
DWV: 250 Vrms
MECHANICAL:

Mechanical Life:

1,000,000 cycles

Switch Contact Seal:

IP68S (Panel Seal with Optional Boot)

ENVIRONMENTAL:

Temperature Range: -40°C to +85°C
MATERIALS:

Base: Black Thermoplastic
Button: Black Thermoplastic
Bezel: Black Thermoplastic
Wire: 26 AWG UL 11028 Wire
Gasket: EPDM

‘ PANEL
GASKET

R 1
p (-[;18]) J L— 1.05 —J LABEL ‘ T
LARGE ROCKER VERSION ‘ (ol ' o ‘ a2 1271 ‘
F NR" LEGEND SHOWN ! u M ! ! PANEL SEAL WITH

| AN | | OPTIONAL RUBBER BOOT
‘ l 0 ‘
| CONNEGTOR \ ALst STRNED \
‘ : K1S WIRED
\ STANDARD ROCKER | 26 AWG WIRE |
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K1S

HIGH CYCLE LIFE, SEALED ROCKER SWITCHES ROCKERS

SNAP-IN PANEL MOUNTING, MOMENTARY OR MAINTAINED ACTION, 1 AND 2 POLES

K1S PART NUMBER CODE Part Number Code Continues Below
K18 X X X XX XX XX
Connection Style Rocker Color/Style Switch Action / Circuit T Legend Style T
A.6 PIN Connector @*  A. Red Rocker Position Position Position Circuit Position "A" Position "B" Position "C"
B. 8 PIN Connector @ B. Black Rocker “A" “B" “c” ZZ.No Legend ZZ.Nolegend  ZZ.NoLegend
E. 18" Wires 26 AWG @  C. White Rocker ON NONE OFF SPST
G. 18" Wires 24 AWG @  D. Large Red Rocker @ ON NONE ON SPDT NOTE: For all other Legend Options, refer to
E. Large Black Rocker @ (ON)  NONE  OFF  SPST Standard Legend Table below. Find the two digit
F. Large White Rocker @ (ON)  NONE ~ ON  SPDT code and enter the code in the appropriate positions
G. Yellow Rocker ON OFF ON SPDT
H. Large Yellow Rocker @ (ON) OFF (ON)  SPDT
J. Large Black Rocker with (ON)  OFF ON  SPDT GASKET PART NUMBER (INCLUDED)

Embossed FNR (White)
. Large Yellow Rocker with
Embossed FNR (Black)
M Red Rocker with
Translucent Boot
N. Black Rocker with Black
Boot ®®@

ON ON ON  SPTT
ON  NONE OFF  DPST C807039-25-1
NONE ON  DPDT

(ON) NONE  OFF  DPST
(o) NONE O DPST  PANEL THICKNESS AND MOUNTING

ON OFF ON DPDT OPENING GUIDELINES®
(ON) OFF  (ON) DPDT

~
ScCH®PYZErXeIemMmMoewE
o
=

P. Black Rocker with (ON) OFF ON DPDT PANEL THICKNESS: .086+.003 [2.18+0.08]
RECOMMENDED PANEL THICKNESS REQUIRES
Translucent Boot ON ON ON  DPTT EITHER THE PANEL GASKET OR THE OPTIONAL
T. White Rocker with (ON) ON (ON)  SPTT RUBBER BOOT FOR PROPER FITMENT.
Translucent Boot‘ (ON) ON (ON) DPTF_ PANEL OPENING:
V. Yellow Rocker with NOTE: () denotes momentary action 10774005
Translucent Boot [27.36+0.12]
W. Large Orange Rocker with T :
Em FNR (Black ) i RECOMMENDED @ .062
possed R Black €150 Bl pioame | 7%
i ( )
K1S PART NUMBER CODE - continued From Above
XXX X STANDARD LEGENDS PER SAE SPECIFICATIONS
I ) ) At ANCHOR H2 AR HORN REAR 2 - BILGE PUMP
Legend Color** Legend Orientation 817 BATTERY ki @ Lock Ps@>  BILGEBLOWER
Position A/ B / C FOSTTION A" ‘ FOSTTION"C™ B2 / ELECTRIC POWER K @ UNLOCK R1 él LIFT
1.Red b ¥ ct ¥¥  AcicooLNgsysTems |1 @ LIGHT re 4 LOWER
g' 5\'/?]&'; 1. Std. < c2 § DEHUMIDIFIER L2 O MASTERLIGHTING SWITCH |R3 uP
Z.. No Legend c3 I} HEATER/INTERIOR HEATING |13 E3 HEADLIGHTS Re DOWN
2.90° < o1 ¥ WINDSHIELD DEFROSTER |14 ZD  HEADUGHTELOW! — |rs = RIGHT
D2 () REAR WINDOW DEFROSTER L5 =(O  MEADLIGHTSHIGHT e <= LEFT
3 180° q D3 m MIRROR DEFROSTER L6 Ps PARKING LIGHT R7 FWD FORWARD
E1 Q ENGINE/START L7 //% WORK LAMP R8 REV REVERSE
4.270° 4 2 Q ENGINE/STOP s Q WORK LAMP s1 09 RADIO
B | ON/START L9 7% INTERIORDOMELIGHT [s2 @) MUTE
NO ORIENTATION
Z. E4 O OFF/STOP M1 4 BEACON T 9 FAST
@ Mating Connector: MOLEX 51021-0600 E5 ON ON M2 A\ HAZARD/POSITIONLIGHTS |T2 «fll- sLow
@ IVIatIng Connector: MOLEX 51021-0800 E6 OFF OFF MBE G CLEARANCE LIGHTS T3 Iﬁ TRIMMIEQAC-)FF?EBRATION
@ Unless otherwise specified, all dimensions are in inch [r_“et"icl- Inthe E7 @ ENGINE ELECTRIC PREHEAT | M4 3))  SIDEMARKERLIGHT  |T4 £} TRANSMISSION
event of a conflict, the inch nominal value and tolerance will take precedence. ~ RUNNING LIGHTS
@ Rubber b abl E8 () ENGINE-GASINJECTION |Ms &% {UNDER POWER) vi 88  VENTILATING/AC FAN -
ubber boot not available :
. . . . e (h POWER me & ANCHOR LIGHT w1 <> WINDSHIELD WIPER (@)
® Legend is not available. Legend Style is ZZ and Legend Color is Z ’ 'a)
@ Legend 0|’|entat|0n |S 4 F1 #O FRONT FOG LIGHTS M7% RUNNING/ANCHOR LIGHTS |W2 (’3 WINDSHIELD-WASHER K
@ Legend Orientation is Z F2(0f  REARFOGLIGHTS s 3p SEARCH LIGHT W3 G WINDSHIELD-WASHERMWIPER %
. . wn
*6 PIN Connector only available with A, B, C, D, J, K, L, M 3 F FORWARD Mo & LEFT TURN SIGNAL w4 ] REARWINDOW WIPER E
** Lagend color cannot be same color as button color Fa N NEUTRAL MA B RIGHT TURN SIGNAL ws [T REAR WINDOW-WASHER =
(i.e. Red Button color cannot have Red Legend color) F5 R REVERSE P1 & BILGE PUMP #1 w6 [ REAR WINDOW-WASHERMWIPER e)
OPTIONAL BOOT PART NUMBER o1 Y FUEL P2 & BILGE PUMP #2 7z NO LEGEND %
H1 Pt HORN s &} BILGE PUMP #3 2
C405810-25-12 (Translucent)
C405810-25-2 (Black)
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K1S
ROCKER HIGH CYCLE LIFE, SEALED ROCKER SWITCHES

ROCKERS

SNAP-IN PANEL MOUNTING, MOMENTARY OR MAINTAINED ACTION, 1 AND 2 POLES

KISE_A_____ KISE_B_____ KISE_C_____ KISE_D_____
RED(A) BLACK A BLACK REDE BLACK REDA
BLACK % O—0 %
(POLE 10) —O (POLE 1) BLUE (©) (POLE 1) (POLE 1) BLUE (C)
SPST - ON-NONE-OFF SPDT - ON-NONE-ON SPST - (ON)-NONE-OFF SPDT - (ON)-NONE-ON
WIRED SCHEMATIC WIRED SCHEMATIC WIRED SCHEMATIC SCHEMATIC
KISE_E_____ KISE_F_____ KISE_G_____ KISE_H_____
v—ORED (A RED (A
O—O RED (A) w—— ORED (A) ) O_O/Q—O Q)
BLACKO—O BLACK O—O PURPLE (B)
BLACKO—0 BLACK O—0 (POLE 1) O—OBLUE(C) | (POLE 1)
(POLE 1) O—0 BLUE (C) (POLE 1) A OBLUE Q) O—OBLUE (C)
SPDT - ON-OFF-ON SPDT - (ON)-OFF-(ON) SPDT - (ON)-OFF-ON SPTT - ON-ON-ON
WIRED SCHEMATIC WIRED SCHEMATIC WIRED SCHEMATIC WIRED SCHEMATIC
KISE_U_____ KISE_J_____ KISE_K_____ KISE_L_____
SRS o—O0 v—oO
v ORED® RED (&) BLACK A BLACK R
BLACK O——O—0—O PURPLE (B)| BEACKO—0 (POLE m (POLE 1) ™
(POLE 1) | BLUE (C) |
(POLE1) A OBLUE(C) ! | |
|
| O—OGREEN(M) | | OO GREEN (4) T | w—O GREEN (A)
SPTT - (ON)-ON-(ON) WHITE | % Oo—Qd
WIRED SCHEMATIC (POLE 2) . (POLE 2) YELLOW (C) | (POLE2)
DPST - ON-NONE-OFF DPDT - ON-NONE-ON DPST - (ON)-NONE-OFF
WIRED SCHEMATIC WIRED SCHEMATIC WIRED SCHEMATIC
KISE_M_____ KISE_N_____ KISE_P_____ KISE_R_____
w—ORED (A) O—O RED (A) w—ORED (A) v ORED(A)
BLACK% BLACKO—O1— BLACK O—O1—— BF';C/)*EI_;( 10 O
(POLE 1) | BLUE (C) (POLE 1) | O—OBLUE(©) (POLE 1) | A OpUE(Q) ( ) | O——OBLUE (C)
|
| w—O GREEN (A) | O—O GREEN () | w—O GREEN (A) | w—OGREEN (A)
WHITE ! WHITEO—O—— WHITEO—O—— V|\=l>|5||_TEE 20 O
(POLE 2) vELLow (c) | (POLE2) O—O YELLOW () | (POLE2) A ovelowe | ) O—O YELLOW (C)
DPDT - (ON)-NONE-ON DPDT - ON-OFF-ON DPDT - (ON) -OFF-(ON) DPDT - (ON)-OFF-ON
WIRED SCHEMATIC WIRED SCHEMATIC WIRED SCHEMATIC WIRED SCHEMATIC
KISE_T_____ KISE_V_____
0—0/2—0 RED (A) wv—ORED (A)
BLACK | O—OPURPLE (B) |BLACKO——OT O—O PURPLE (B)
(POLE1) | o—osLue) |FOED | A0 BLUE ()
|
|
|
O_@‘/O—O GREEN (A) | WO GREEN (4)
WHITE O—OGRAY (B) |WHITE O——O——0—0O GRAY (B)
POLE 2 POLE 2
( ) o—o0 vELLOW (0) | ) A O vELLOW (O)
DPTT - ON-ON-ON DPTT - (ON)-ON-(ON)
WIRED SCHEMATIC WIRED SCHEMATIC
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K1S

SNAP-IN
ROCKERS

HIGH CYCLE LIFE, SEALED ROCKER SWITCHES

SNAP-IN PANEL MOUNTING, MOMENTARY OR MAINTAINED ACTION, 1 AND 2 POLES

CONNECTOR CIRCUIT DIAGRAM

(POI1_E 1) .

SPST - ON-NONE-OFF

]
(POLM 3(C)

SPDT - ON-NONE-ON

SPST - (ON)-NONE-OFF

1
(POLM 3(C)

SPDT - (ON)-NONE-ON

SCHEMATIC SCHEMATIC SCHEMATIC SCHEMATIC
KISB_E_____ KISB_F_____ KISB_G_____ KISB_H_____
O—O7(A) v—O7A) v—OT7®A) O—O}—ouA)
10—O0—— POI1_ 31—07 10—O—— 1 O0—05(B)
(POLE 1) 0—03(C) ( ) A__03(0 (POLE 1) - 53(0) (POLE 1) 0—03(C)
SPDT - ON-OFF-ON SPDT - (ON)-OFF-(ON) SPDT - (ON)-OFF-ON SPTT - ON-ON-ON
SCHEMATIC SCHEMATIC SCHEMATIC SCHEMATIC
KISB_U_____ KISB_J_____ KISB_K_____ KISB_L_____
wv—O7M4 O—O07(A) O—OT7(A) v—O7®A)
1 1 1
O—O0—0—0 OO OO\
(POI1_E . 5 (B) (POLE®) (Pougm 3(C) (POLE1) |
A 03 | | |
| O—0O8(A) | O—O 8 (A) |w—O8(A)
SPTT - ON-ON-ON 2 | 2 | 2 \
SCHEMATIC (POLE2) (POLMO 4(0) (POLE2) >~
DPST - ON-NONE-OFF DPDT - ON-NONE-ON DPST - (ON)-NONE-OFF
SCHEMATIC SCHEMATIC SCHEMATIC
KISB_M_____ KISB_N_____ KISB_P_____ KISB_R_____
wv—O7®A O—O7(A) v—O7®A v—O7®A)
1 1 1 1
(POLET) ] 3(0) (POLE 1) } 003 (POLE 1) } A 030 (POLE 1) } 0—03(Q)
|
| w—O8(A) l O—O08(A) w08 w08

DPDT - (ON)-NONE-ON

20—O0—
(POLE 2) O0—04()

DPDT - ON-OFF-ON

2

oO—O0—r
(POLE 2) A0

DPDT - (ON)-OFF-(ON)

20—0—
(POLE 2) 0—04()

DPDT - (ON)-OFF-ON

SCHEMATIC SCHEMATIC SCHEMATIC SCHEMATIC
KISB_T_____ KISB_V_____
0—04/0—0 7 (A) v—O7»
POI1_E1 | O0—O 5(B) 1 0—OT 0—O05(B)
( ) | 0—03(C) (POLE 1) } A 3(C)
\
‘ 8 (A) } v—08(@)
(POEE A O0—06(B) 2 0—0O—0—06(B)
O—014(C) (POLE 2) Ao,

DPTT - ON-ON-ON
SCHEMATIC

DPTT - (ON)-ON-(ON)
SCHEMATIC
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K3

ROCKERS SEALED, ILLUMINATED ROCKER SWITCHES

ATTRACTIVE & RUGGED FOR WET & DUSTY ENVIRONMENTS

Sealedto IP68S and IP69K, the 0TTO K3 rocker switch is a quality,
precision switch designed to comply with standards established
for appliance, marine (ignition protection) and off-road vehicles
along with other demanding applications where rugged rocker
switches are required.

K3 sealed rocker switches snap into industry-standard panel
cutouts. Choose illuminated and printed legends, thru-panel
drain option and switching compatibility from logic level to
20 amps.

The K3 offers a choice of LED, incandescent and neon
illumination. Legends can be stamped onto a non-illuminated
button, stamped onto an illuminated lens or laser etched into
the lens and backlit.

Available in standard and logic level contact ratings, the K3
rockers will fit a wide range of applications. Expect a minimum
of 25,000 cycles at a full rated load of 20 amps resistive or 15
amps inductive. 100,000 cycles mechanical. A full complement
of switch operation is available including momentary and
maintained action in 2 or 3-position switches in SPST, SPDT,

OTTO can provide custom colors upon request. Value-added | ELECTRICAL RATINGS:

assemblies with wire leads are also available. Please consult Load Sea Level Sea Level
the factory for assistance. @ 12/28VDC @ 125VAC, 60Hz
Resistive 20A 16A
Inductive 15A 15A
Features: Lamp ” ”
e Sealed watertight per IP68S and IP69K Motor 0.5HP @ T10VAC
- - . - DWv 1050Vrms except across light terminals
. -
snap n panel mountmg into mdUStrV standard Logic Level 10mA @ 5VDC, max D.C. logic level ratings
panel cutout (void if logic level load(s) exceeded at any time)
® Optlonal panel seal gaSkEt Electrical Life: 25,000 cycles
¢ Thru-panel drain option
. . . LIGHTING:
* I'ED' neon & incandescent Ilghtmg Light Source Rating (see appendix for complete voltage/current ratings
e 0.250" Quick Connect terminals table)
. . Incandescent (VDC) 6V, 12V, 24V
e Optional one-piece connector
. . . Neon (VAC) 125V, 250V
e Optional terminal barriers LED (VDC) 2V, 8V, 12V, 24V
° Logic level up to 20 amp switch Mechanical Life: 100,000 cycles
e Configurable Single Pole Triple Throw (SPTT) Seal: IP6ES and IP6IK
with external iumpers Operating Temp Range: -40°C to +85°C
* RoHS compliant MATERIALS:
Case: Thermoplastic, black
Button: Thermoplastic
Terminals/Contact: Brass, silver alloy with silver plate, gold flash for logic level
Terminal Hardware: K3 series recommended Quick Connect terminals:

AMP 60253-2 for 12-16 AWG
AMP 42100-2 for 14-18 AWG

Mounting Hardware: None provided
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SEALED, ILLUMINATED ROCKER SWITCHES

K3 SERIES PART NUMBER CODE

K3

SEALED
ROCKERS

Part Number Code Continued Below

K3 X X XX X X
Base Options Case Style/Button Color Switch Action/Circuit Light Source Type* Light Circuit
A. With Keying Pin Only A. Case With Drain Holes Position  Position  Position Circuit A. No lllumination Circuit Terminal
Standard Rating Button Color: Black “A" “B" “c" B. 6V Incandescent Connections
Silver Plate B. Case Without Drain Holes 1A. 34 NONE OFF SPST C. 12V Incandescent A. None None
B. Without Barriers or Pin Button Color: Black 2A.  3-4/8-9 NONE OFF DPST D. 24V Incandescent B. Dep.in “A” 1(-) & 4(+)
Standard Rating C. Case With Drain Holes 1B. 34 NONE 32 SPDT E. 125VAC Neon C. Dep.in“C" 2(+) &5(-)
Silver Plate Button Color: Red 2B. 3-4/89 NONE 3-2/8-7 DPDT F. 250VAC Neon D. Ind.in “A” 1(-) &6(+)
C. With Terminal Barriers Only D. Case Without Drain Holes 1C.  (3-4) NONE OFF SPST G. 2V Red LED E. Ind.in“C" 5(-) & 10(+)
Standard Rating Button Color: Red 2C.  (3-4)/(8-9) NONE OFF DPST H. 2V Green LED F. Dep.in"A" 1(-) & 4(+)
Silver Plate E. Case With Drain Holes 1. (3-4) NONE 32 SPDT J. 2V Amber LED Dep.in“C” 2(+) &5(-)
D. With Keying Pin Only Button Color: White 2D.  (3-4)/(8-9) NONE 3-2/8-7 DPDT K. 6V Red LED G. Dep.in"A” 1(-) & 4(+)
Logic Level Rating F. Case Without Drain Holes 1E. (34) OFF (3-2) SPDT L. 6V Green LED Ind.in “C” 5(-) & 10(+)
Gold Plate Button Color: White 2E.  (3-4)/(8-9) OFF (3-2)/(8-7) DPDT M.6V Amber LED H. Ind.in “A” 1(-) &6(+)
E. Without Barriers or Pin . . 1. 34 OFF 32 SPDT N. 12V Red LED Dep.in “C” 2(+) &5(-)
Logic Level Rating NOTE: Switch case s blackfor o 3489 OFF 32/87  DPDT P. 12V Green LED J. Ind.in A" 1) &6(+)
Gold Plate all options below: 16.  (34) OFF 32 SPDT Q. 12V Amber LED Ind.in “C" 5(-) & 10(+)
F. With Terminal Barriers Only 1. Case With Drain Holes 2G.  (3-4)/(8-9) OFF 3-2/8-7 DPDT R. 24V Red LED
Logic Level Rating Button Not Included S. 24V Green LED NOTE: Polarity only applies to
Gold Plate 2. Case Without Drain Holes T. 24V Amber LED LED circuits.
G. With Keying Pin Only Button Not Included Special Circuits
Standard Rating Position  Position  Position  Special SWITCH ACTION/CIRCUIT
No Plate e “B* o Circuits
H. Without Barriers or Pin 1H.  3-4/8-9 8-9 OFF ON/ON/OFF
Standard Rating 1. 3489 8-9 NONE  ON/ON/NONE
No Plate 1K (3-4)(89) 89 OFF (ON)/ON/OFF
J. With Terminal Barriers Only 1L (3-4)/(8-9) 89 NONE (ON)/ON/NONE
Standard Rating M. 3-4/89 3-2/8-9 3-2/87  ON/ON/ON
No Plate N, (3-4)(8-9) 3-2/8-9 3-2/8-7  (ON)/ON/ON
1P.  (3-4)(8-9) 3-2/8-9 (3-2)/(8-7) (ON)/ON/(ON)
2R 3-4/89 OFF/8-9 OFF/OFF  ON/OFF/OFF
ON/ON/OFF
28, (3-4)/8-9 OFF/8-9 OFF/OFF  (ON)/OFF/OFF
*See appendix for complete voltage/current ratings table. ON/ON/OFF
NOTE: () denotes momentary action.

K3 PART NUMBER CODE - CONTINUED FROM ABOVE

- X X XX XX X X X
/ Lens Colox / Legend Styltx /.egend Color\ Legend Orientation
Position “A” Position “C" Position “A” Position “C” Position “A” Position “C” Position Position
1. Transparent Red 1. Transparent Red ZZ.No Legend ZZ.No Legend 1. Red 1. Red “A" “c"
2. Transparent Green 2. Transparent Green 2. Black 2. Black
3. TransparentAmber@ 3. TransparentAmber@ 9. White 9. White 1. Std.
4. ClearD 4, ClearD : . B. Backlight/ B. Backlight/ A C
5. Translucent White@ 5. Translucent White @ NOTE: For all other legend options, refer Daylight White @ Daylight White @ —
to the legend table in the appendix, find " "
Z Nolens® Z Nolens® h ) D. Backlight/ D. Backlight/ — —
the two digit code and enter the code in o
. . Deadfront @ Deadfront @ 290
the appropriate position(s). Z Nol g Z Nol g > O
NOTE: It is not recommended to use - NoLegen - O Legen
green LEDs with translucent white
lenses. This will reduce light intensity. - upyn 3. 180°
Use clear lenses with green LEDs for @E(;ngg;g: zg:g: E gnltliB"Dahglease ' V 0
: light intensi STOP HERE for wp G
maximum light intensity. X . lens color “Z” for each position.
(DRecommended for neon lamps. lighted switches — —
(@ Special Order: Ultra bright green without legends. 4.21° | | & Q
LED to be used with translucent

Example: K3AAIFNH-44

]

white lenses.
@ Legend colors “B” & “D” are only
available on lens color “Z".

K3 Connector

P/N C801775-2A Without Latches
P/N C801775-2B With Latches

STOP HERE for
unlighted switches

without legends.

LATCHES
(OPTIONAL)

Panel Seal Gasket

P/N C807037-25
Order separately for use with switches
without drain holes.

Example: K3AAIFAA

ol
e
=TT J046 TYP.

Recommended Quick Connect Terminals:
AMP 60253-2 for 12-16 AWG
AMP 42100-2 for 14-18 AWG

e
O
0
~
m
o)
=
5
0
I
m
(9p]

Panel Plug
* K3 panel plugs available as shown in Panel See Panel Plug (PP) page.

Plugs (PP) section.

Specifications Subject To Change Without Notice www.otto-controls.com 269


https://www.otto-controls.com/

K3

SEALED
ROCKERS

SEALED, ILLUMINATED ROCKER SWITCHES

SNAP-IN PANEL MOUNTING, ATTRACTIVE & RUGGED FOR WET & DUSTY ENVIRONMENTS

1.02

|

L=

i

44 39 o

25 | b (OPTIONAL)

\TERMINAL BARRIER

42
]_[ _ _L[ 153
~N
‘ ( y A
1 1 1 !
4 . 2X .50
POS. "A" —_ - 1.83 1 SQ. LENSES
AW
LABEL- \.
] POS. "C" J
LENSES/LEGEND
TERMINAL | LOCATIONS

1 L

SWITCH SHOWN IN POSITION "A"

SWITCH SHOWN WITH TERMINAL BARRIERS
CONNECTOR KEY FEATURE OPTIONAL

LIGHT TERMINAL LOCATION
IND IN "A"

IND IN "C"

LIGHT TERMINAL LOCATION

o—=C0O1

(LED POLARITY NOTED) (LED POLARITY NOTED) | MOUNTING OPENING:
ANODE (+ PANEL THICKNESS RANGE OF .025 - .105 A GASKET IS RECOMMENDED
) ANODE (+) PANEL THICKNESS RANGE OF 105 - .187 W/O GASKET
PANEL OPENING: MIN. TYP. MAX.
WIDTH 870 937  .950
CATHODE £) CATHODE () LENGTH 1.730 1.768  1.805
LIGHT TERMINAL LOCATION T RIIIVAL LOCATION ls— 1.730 MIN. —=
IND/DEP IN "A" ’ ’
(LED POLARITY NOTED) (LED POLARITY NOTED) L _
OSITION "C* STATIO POSITION "A" STATIONARY rl (I
POSITION "C" STATIONARY- TERMINAL SIDE
950 | PANEL CUT-OUT [ .870
TERMINAL SIDE TERMINAL NUMBERS 4 & 9
(TERMINAL NUMBERS 2 & 7) ( ) MAX. (REFERENCE) MIN.
COMMON TERMINALS (3 & 8) L w
TERMINAL LOCATIONS AS VIEWED FROM — =
BOTTOM OF SWITCH (CASE REMOVED FOR CLARITY) 1805
CONTACT MADE IN OPPOSITE DIRECTION OF ROCKER TRAVEL MAX
K3__IM__-__ K3__2A__-__ K3..2B._-._ K3__2C__-__ K3_.20..
POS "A" POS "B" POS "C" n .
o_o/o—o ‘ oo 04 | so—a. ‘ 30—0/0_0 v—=o0 | v
? ? o0—o 10O m
’ O0—=0: % 2 WO 2 ? 2
(O OX
o—o/o—o O_O}—O O—0¢ | 50— z;o—o/o_O ‘ 8 MR v
"% o—oO01 . O_O%—o 7
7

SPECIAL CIRCUIT - ON-ON-ON SCHEMATIC

DPST-ON-NONE-OFF SCHEMATIC

DPDT - ON-NONE-ON SCHEMATIC

DPST- (ON)-NONE-OFF SCHEMATIC

DPDT - (ON)-NONE-ON SCHEMATIC

GENERAL SCHEMATIC INFORMATION
O——O INDICATES MAINTAIN ACTION (FIXED POSITION)
w—O INDICATES MOMENTARY ACTION
(AUTOMATIC RETURN POSITION)
FOR OTHER LIGHTING SCHEMATICS REPLACE
FOLLOWING SYMBOLS
@ INCANDESCENT (REPLACE RESISTOR & LED)

—@— NEON (REPLACE LED)

K326~
v—OA
30—O0—
A 02
v—09
8O—O——
A0

DPDT - (ON)-OFF-(ON) SCHEMATIC

DPDT -ON-OF F-ON SCHEMATIC

DPDT- (ON)-OFF-ON SCHEMATIC

DPDT - ON-NONE -ON SCHEMAT\C
W/DEPENDENT LED IN

K3..2F._-__ K3..26__-._ K3__2BNB-_Z K3__2BNC-Z.
OoO—=0 1 v—O1¢ | 4
I0—O0—— 3I0—O0—— 4 30—0)—0
2
o0—oO0: 0—O02 3 , ) ﬁ—o
O0—O0> v—o00> 3 9
80—O—— 80—0—— eo—o))—O , 8 o001
oO—-O01 !

DPDT - ON-NONE -ON SCHEMAT\C
W/DEPENDENT LED IN "C"

K3__2BND-_7

DPDT -ON-NONE-ON SCHEMATIC
W/INDEPENDENT LED IN "A"

K3..2BNE-Z_

DPDT -ON-NONE-ON SCHEMATIC
W/INDEPENDENT LED IN "C"

K3__2BNF-__

Oo—=o01

DPDT -ON-NONE -ON SCHEMAT\C
W/DEPENDENT LED IN "A" (o

K3__2BNG-__ K3__2BNH-__ K3__2BNJ-__
| 10-RAN—O ¢ o-BA—0 ¢
4 O—O}—O 4 O_O/O—O .
3
: O0—0:2 2 3 o—0:
sORNVN—O0 10 5
5 )—q% B—‘ VVV—O 10
9 9
ao—o))—o eo—o)>—O O_O/O—O ’
o—=01 o—oO1 s o001

DPDT - ON-NONE-ON SCHEMAT\C
W/DEPENDENT LED
INDEPENDENT LED \N C

DPDT-ON-NONE-ON SCHEMATIC
W/ INDEPENDENT LED IN "A" &
DEPENDENT LED IN "C"

DPDT-ON-NONE -ON SCHEMAT\C
W/ INDEPENDENT LED IN "A" & "C"
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K3P

PANEL PLUG
INDICATORS

ILLUMINATED PANEL PLUG INDICATORS

SNAP-IN PANEL MOUNTING, ATTRACTIVE & RUGGED FOR WET & DUSTY ENVIRONMENTS

Sealed to IP68S, the K3P series of panel plugs with LED indicator
lights provides reliable visual feedback to control operators.
The K3P panel plugs and OTTO's K3 rocker switches share the
same panel cutout size and snap-in front panel mounting method.
This allows you to create a uniform panel appearance in your
applications. Choose up to 70 different standard legends, 6 lens
colors, 5 legend colors and 4 LED colors with 4 voltage options.

Standard Characteristics/Ratings:

Seal: 1P68S
Operating Temp Range: -40°C to +85°C

MATERIALS:
Case and Base: Black Thermoplastic
Button: Black Thermoplastic
Terminals: Brass Alloy
K3p - X X X X X
Light Source Light Source Lens Color Lens Color LED DC STOP HERE for lighted indicator without
Position "A" Position "C" Position "A" Position "C" Voltage* legends.
1. Red 1.Red 1. Transparent Red 1. Transparent Red 1.2V
2.Green 2.Green 2. Transparent Green 2. Transparent Green 2.6V For legends, continue with part number
3. Amber 3. Amber 3. Transparent Amber 3. Transparent Amber 3.12v
code below.
4.Blue 4.Blue 4. Clear 4.Clear 4.24v
Z.No lllumination ~ Z.No lllumination 5. Translucent White 5. Translucent White
6. Transparent Blue 6. Transparent Blue
Z.No Lens Z.No Lens

*See appendix for complete voltage/current ratings table.

K3P PART NUMBER CODE - CONTINUED FOR LIGHTED INDICATORS WITH LEGENDS

- XX XX X X X
Legend Style Legend Color Legend Orientation
Position “A” Position “C” Position “A” Position “C" Position Position
ZZ.No Legend ZZ.No Legend 1. Red 1. Red “A" “c"
2. Black 2. Black —
NOTE: For all other legend options, refer 9. White 9. White 1. Std. A C
to the legend table in the appendix, find B. Backlight/ B. Backlight/
the two digit code and enter the code in Daylight White © Daylight White © — ] o)
the appropriate position(s). D. Backlight/ D. Backlight/ M/ @)
Deadfront @ Deadfront ® 2.9 g @) 9
Z. No Legend Z. No Legend A
. J . J %
?
20 ||\ 9 ‘é’
@ Legend colors "B" and "D" use lens e e =
color "Z" for each position. —(——— (:E
4. 270° m
<| O o
| |
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K3P

PANEL PLUG
INDICATORS

PANEL PLUG WITH INDICATOR LIGHTS

SNAP-IN PANEL MOUNTING, ATTRACTIVE & RUGGED FOR WET & DUSTY ENVIRONMENTS

1.88 { 1.02
1.40
POS. "A" 6 L POS. "C" = F
= R
}7 1
6
1.88 | 1.02
‘ o
! B
21
1.40
POS. "A" 6 ) POS. "C"
"

IND. LIGHT IN "A"

MOUNTING OPENING:
PANEL THICKNESS RANGE OF .025 - .105 PANEL SEAL
GASKET P/N C807037-25 IS RECOMMENDED

PANEL THICKNESS RANGE OF .105 - .187 W/O GASKET
PANEL OPENING: MIN. TYP. MAX.
WIDTH  .870  .937 .950
LENGTH 1.730 1.768 1.805

IND. LIGHT IN "C"

SCHEMATIC SCHEMATIC

272 OTTO Full Line Catalog

i ‘il
\.¥
.50 SQ. [ ’
VA
} =
i
.4
[ | [ } .50 sQ.
N
}
~———1.730 MIN.

950 PANEL CUT-0UT 870
MAX. | (REFERENCE) | MIN.
L\i | %
Fi 1.805 491

DUAL IND. LIGHT
SCHEMATIC
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K4

SEALED, ILLUMINATED SNAP-IN TOGGLE TOGGLES

LOW COST, SNAP-IN TOGGLE FOR WET & DUSTY ENVIRONMENTS, 1 & 2 POLES

The K4 series snap-in toggle switches are rugged, high
performance sealed switches designed for use under severe
conditions found in marine, appliance, heavy equipment and
industrial control applications. They are totally sealed
to IP68S and IP69K so the switch can withstand direct
water spray and submersion. With the optional panel
seal gasket, the K4 is also panel sealed.

The K4 series is offered in single and double pole configurations.
Toggle action includes 2 and 3-position, momentary and
maintained operation in a combination of 13 variations.

Mounting is simple and quick; snaps into panel from the
front. The OTTO snap-in design supports a variety of panel
thicknesses with just one cutout size specified.

Existing unsealed applications are easily upgraded to Single & Double Pole
sealed functionality because the K series drops into existing
panel cutouts.

A choice of models are offered to handle current from 16 amps

to logic level electronic switching levels. LED, Neon o

Incandescent lllumination

Features:

¢ Withstands direct water spray - .

¢ Fits industry standard panel openings for drop-in ELECTRICAL RATINGS:

. Load Sea Level Sea Level Cycles
replacement of panel sealed & unsealed switches ©28VDC BT
e Snap-in feature accommodates a wide range of Resistive 16A 5A 25,000
panel cutouts Resistive 10A N/A 50,000
e Switches up to 16 amps Inductive 7A 2A 25,000
e UV & solvent resistant DWV 1000Vrms except across light terminals
. . . Logic Level 10mA @5VDC, max D.C. logic level ratings 100,000
¢ Withstands extreme shock & vibration (void if logic level load(s) exceeded at any time)
¢ Legends & illuminated function indicators available lmi L S i Bl
e 2 & 3-position, momentary, maintained action LIGHTING:
& center OFF Light Source Rating
. Incand VDC) 6V, 12V, 24V
¢ RoHS compliant neandescent (VDC) 6V, 12V,
Neon (VAC) 125V, 250V
LED (VDC) 2, 6V, 12V, 24V
Mechanical Life: 100,000 cycles
Seal: IP68S and IP69K

Operating Temp Range:-30°C to +85°C

MATERIALS:
Case: Thermoplastic
Toggle: Stainless steel

Terminals/Contact: Brass, silver alloy with silver plate, gold plate for logic level

Terminal Hardware:  Screws and lockwashers provided when applicable
K4 series recommended Quick Connect terminals:
AMP 60253-2 for 12-16 AWG
AMP 42100-2 for 14-18 AWG

Mounting Hardware:  None provided
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K4

SNAP-IN
TOGGLES

SEALED, ILLUMINATED SNAP-IN TOGGLE

LOW COST, SNAP-IN TOGGLE FOR WET & DUSTY ENVIRONMENTS, 1 & 2 POLES

28°+4°

14° ﬂ\ =
7
\

POS "A"

i
Q

]

[}
2,4 C 1,

PANEL THICKNESS AND MOUNTING OPENING GUIDELINES:

TERMINAL STYLES (.032 THICK) PANEL THICKNESS RANGE OF .025 - .105 (GASKET RECOMMENDED)
SCREW QUICK CONNECT SOLDER P.C.PIN PANEL THICKNESS RANGE OF .105 - .187 (GASKET NOT REQUIRED)
#6-32 THD P .08 @11 030 sQ. 1.072
‘T i 10 = 1125
il T
2B = | o] |25 | 25 J L 25 PANEL CUT-OUT| g70
(REFERENCE) | 1.000
K4 X X X X X X X X
Terminal Style/  Rocker Switch Action/Circuit Light Type* Lens Color Light/Circuit Location Legend & Orientation
Switch Rating Style Position  Position Position Circuit
A. Quick Connect/  A. Bat A A \ BNE ‘éF psy A Nolight Position Position A.No Light A.No Legend
Standard Handle : 1o 0 0 SPS B. 6V Incandescent “A" “B"
B. 1C1  NONE  2C1  SPDT
B. Screw/Standard C (1-C1) NONE OFF SPST C. 12VIncandescent ~ A.Nolens A.Nolens . C
C. Solder/Standard D. (1-C1) NONE 2-C1 sppT  D-24ViIncandescent  B.Red B.Red ? ¢
D. (luigk Connect/ E (1-c1) OFF (2-C1) sppT  E- 125VAC Neon C.Green C.Green O'Le&esg;;:h\qlx O[ﬁﬁ‘esud:;un g \ )
Logic Level F. 1-C1 OFF 2-C1 sppT  F. 250VAC Neon D. Amber D. Amber Wiredtoterms 187~ Wiredtoterms 1&7 D E
E. Screw/Logic Level G. (1-C1) OFF 2-C1 SPDT  G. 2V Red LED E. Clear E. Clear C Independent Light - i
F. Solder/Logic Level H.  1-C1/3-C2  NONE OFF DPST  H. 2V Green LED Vw?;g“’;"‘::;‘s?&s " o
G. P.C. Pin/Standard J. 1-C1/3-C2 NONE  2-C1/4-C2  DPDT J. 2V Amber LED q
H. P.C. Pin/Logic Level K. (1-C1)/(3-C2) NONE OFF DPST K. 6V Red LED Dependartlight H arr on
L (1-C1)/(3-C2) NONE 2-C1/4-C2 DPDT | gy GreenLED ONin postion € ‘ ‘
oTEC M. (1-C1)/(3-C2) ~ OFF  (2-C1)/(4-C2) DPDT gV Amber LED ‘ X . 6
NOTE: Contact factory for panel N.  1-C1/3-C2 OFF  2-C1/4-C2 DPDT Independent Light
recommendations on switches P. (1-C1)/(3-C2)  OFF 2-C1/4-C2  DPDT g :g g?:el;]Ell_)ED D. nate 3221.22 "ll*g'
with potting cups. ) ' Wiredtoterns &8 : b '
NOTE: () denotes momentary action. Q. 12V Amber LED - Dependent Light H. J
R. 24V Red LED Indtepengent'!.lAg”m ON in position “C" 2 ‘ 3 |
at position i
S. 24V Green LED V\ﬁregmtermﬂ&s Wiedtoterms2 &8
T. 24V Amber LED E
NOTES: L
i * No momentary switches with dependent lights. Independent Light * ‘ M
Optional Panel Gasket: . *Neon lamps only to be coded with clear or ek bostion T feposiion & ;
P/N C807038-25-1 0.062" thickness amber lenses. F o A
P/N C807038-25-2 0.031" thickness *LED lenses must be clear or same color as LED. Wﬁ;g‘n:,émss&ﬂ - -

*No legends on lamp side of switch.

K4 connector P/N C801765
(See Connector page in
Hardware & Accessories section)

* K4 panel plugs available as shown
in Panel Plugs (PP) section.

ORDERING INFORMATION

*No dependent light in OFF positions.

« All legends printed on actuators without
lens(es) will be white except actuator codes
C,F,J, M&R.

« All legends printed on lenses will be white
except on clear lens(es) will be black.

Example: KAAAKEEABA specifies Q.C. terminals, standard rating; bat handle; DPST two
position momentary ON, maintained OFF; 125VAC neon light; clear lens in positions “A”, no lens in position
“C"; dependent light ON in position “A”, wired to terminals 1 & 7; no legend.

*See Appendix for complete voltage/current ratings table.
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Not available in DP

Dependent Light
ON in position A"
Wiredtoterms 1&7

Dependent Light
ON in position “C"
Wiredtoterms2&8

NOTE: LED anode (+) terminal
number shown in bold.

D = Dependent Light
I = Independent Light

P. R.
Cj | |
2 |

h 4

@ All legends are
white. Legend
cannot be on
the same side
as the lens.
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K4

SEALED, ILLUMINATED SNAP-IN TOGGLE TOGGLES

K4 SCHEMATICS

SPST - (ON)-NONE-OFF SCHEMATIC SPDT - (ON)-NONE-ON SCHEMATIC

1

3

SPDT - (ON)-OFF-ON SCHEMATIC U
DPST - ON-NONE-OFF SCHEMATIC | DPDT - ON-NONE-ON SCHEMATIC | DPST - (ON)-NONE-OFF SCHEMATIC

Ka_N__A_
________ 1
i O—O1 7O GENERAL SCHEMATIC INFORMATION
c1O+O— i
11 002 11 002 0—O0 INDICATES MAINTAIN ACTION
! 1 005 b O3 (FIXED POSITION)
o o 1 o o 1
o o0—0+ i 0—04 v—O INDICATES MOMENTARY ACTION
Lomoo ' Lo’ [ (AUTOMATIC RETURN POSITION)
DPDT - ON-OFF-ON SCHEMATIC DPDT - (ON)-OFF-ON SCHEMATIC
SPDT - ON-OFF-ON SCHEMATIC SPDT - ON-OFF-ON SCHEMATIC
W/DEP LED IN "A" WI/DEP LED IN "C"

SPDT - ON-OFF-ON SCHEMATIC SPDT - ON-OFF-ON SCHEMATIC SPDT - ON-OFF-ON SCHEMATIC SPDT - ON-OFF-ON SCHEMATIC SPDT - ON-OFF-ON SCHEMATIC SPDT - ON-OFF-ON SCHEMATIC
W/IND LED IN "A" WI/IND LED IN "C" WI/DEP LED IN "A" & "C" WI/DEP LED IN "A" & IND LED IN "C" WI/IND LED IN "A" & DEP LED IN "C" W/IND LED IN "A" & IND LED IN "C"

KI_F__C_
I- _________ ]
1
' 3
]
1
! O—1O1 1
cO+O0——
]
2
H 1 1 1 2
H | 1 1
\ 4 ' ' 4
H 1 1
[, [, ! [, ! [ '
SPDT - ON-OFF-ON SCHEMATIC | SPDT - ON-OFF-ON SCHEMATIC SPDT - ON-OFF-ON SCHEMATIC SPDT - ON-OFF-ON SCHEMATIC SPDT - ON-OFF-ON SCHEMATIC SPDT - ON-OFF-ON SCHEMATIC
W/DEP NEON BULB IN "A" WI/DEP NEON BULB IN "C" W/IND NEON BULB IN "A" W/IND NEON BULB IN "C" W/DEP NEON BULB IN "A" & "C" W/DEP NEON IN "A" & IND NEON IN "C"
K4_F__J_
__________ 1
: ]
3 (>"_M_Q| b—l-ol 7
]
]
1
cOTO0——
]
1
]
4 o 1 (l B o
]
(-
SPDT - ON-OFF-ON SCHEMATIC SPDT - ON-OFF-ON SCHEMATIC SPDT - ON-OFF-ON SCHEMATIC SPDT - ON-OFF-ON SCHEMATIC
SPDT - ON-OFF-ON SCHEMATIC W/IND NEON IN "A" & IND NEON IN "C" WIDEP BULB IN "A" W/DEP BULB IN "C" WI/IND BULB IN "A"
W/IND NEON IN "A" & DEP NEON IN "C" o)
UNLESS OTHERWISE SPECIFIED ~
DIMENSIONS ARE IN INCHES.
TOLERANCES ARE AS LISTED m
MUST BE FREE FROM BURRS =
AND SHARP EDGES
wn
TOLERANCES
XX +.03
XXX £.010 —_
ANGLES #2°
DO NOT SCALE DRAWING @)
SPDT - ON-OFF-ON SCHEMATIC | SPDT - ON-OFF-ON SCHEMATIC SPDT - ON-OFF-ON SCHEMATIC SPDT - ON-OFF-ON SCHEMATIC SPDT - ON-OFF-ON SCHEMATIC m
W/IND BULB IN "C" WIDEP BULB IN "A" & "C" W/DEP BULB IN "A" & IND BULB IN"C" | W/IND BULB IN "A" & DEP BULB IN "C" W/IND BULB IN "A" & IND BULB IN "C" wn
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K5

ROCKERS SEALED, ILLUMINATED ROCKER SWITCHES

ATTRACTIVE & RUGGED FOR WET & DUSTY ENVIRONMENTS

The OTTO K5 series is a quality, precision switch designed
to comply with standards established for appliance, marine
(ignition protection) and off-road vehicles along with other
demanding applications where rugged rocker switches
are required.

K5 series sealed rocker switches snap into industry-standard
panel cutouts. Choose illuminated and printed legends, thru-
panel drain option and switching compatibility from logic level
up to 20 amps.

The K5 series offers a choice of LED, incandescent and neon
illumination. Legends can be stamped onto a non-illuminated
button, stamped onto an illuminated lens or laser etched into
the lens and backlit.

Available in standard and logic level contact ratings, the K5
rockers will fit a wide range of applications. Expect a minimum Raised Bars Shown
of 25,000 cycles at a full rated load of 20 amps resistive or
15 amps inductive. 100,000 cycles mechanical. A full

complement of switch operation is available including - :
momentary and maintained action in 2 or 3-position switches [IReCICE GICITDLEINT

in SPST, SPDT, SPTT, DPST and DPDT circuit arrangements. ELECTRICAL RATINGS:
OTTO can provide custom colors upon request. Value-added Load ?@e;sl\-lel;’gl %e?z:[‘:(l; 60/400H
assemblies with wire leads are also available. Please consult — o — R
the factory for assistance. esistive
Inductive 15A 15A
Lamp 5A 5A
Features: Motor 0.5HP @ 110VAC
e Sealed watertight per IP68S and IP69K DWV 1000Vrms except across light terminals
i i . ; Logic Level 10mA @ 5VDC, max D.C. logic level ratings
* Snap-in panel mounting into industry standard (void if logic level load(s) exceeded at any time)
panel cutout Electrical Life: 25,000 cycles
¢ Optional panel seal gasket LIGHTING:
e LED, neon & incandescent lighting Light Source Rating
e 0.250" Quick Connect terminals Incandescent (VDC) 6V, 12V, 24V
Ovtional ] ¢ Neon (VAC) 125V, 250V
[ ] -
ptional one-piece connector LED (VDC) 2V, 6V, 12V, 28V
¢ Optional terminal barriers Mechanical Life: 100,000 cycles
* Logic level up to 20 amp switch Seal: IP68S and IP69K
 Configurable Single Pole Triple Throw (SPTT) Ll Uz Jp iz i (e
with external jumpers MATERIALS:
e Soft Touch button available Case: Thermoplastic
. Button: Th lasti
¢ RoHS compliant utton e :
Terminals/Contact: Brass, silver alloy with silver plate, gold flash for logic level
Terminal Hardware: K5 series recommended Quick Connect terminals:
AMP 60253-2 for 12-16 AWG
AMP 42100-2 for 14-18 AWG
Mounting Hardware: None provided
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SEALED, ILLUMINATED ROCKER SWITCHES

K5

SEALED

ROCKERS

SNAP-IN PANEL MOUNTING

K5

Base Options

A. With Keying Pin Only
Standard Rating
Silver Plate

B. Without Barriers or Pin
Standard Rating
Silver Plate

C. With Terminal
Barriers Only
Standard Rating
Silver Plate

D. With Keying Pin Only
Logic Level Rating
Gold Plate

E. Without Barriers or Pin
Logic Level Rating
Gold Plate

F. With Terminal
Barriers Only
Logic Level Rating
Gold Plate

G. With Keying Pin Only
Standard Rating
No Plate

H. Without Barrier or Pin
Standard Rating
No Plate

J. With Terminal
Barriers Only
Standard Rating
No Plate

K5 SERIES PART NUMBER CODE

Part Number Code Continued Below

NOTE: All code combinations are not feasible.
Consult factory for product availability.

NOTE: () denotes momentary action.

X X X X XX X X
Rocker Color*/Style Rocker Features Switch Action/Circuit Light Source Type* Light Circuit
A. Black Plastic Rocker Position Position Position Position Position  Circuit A. No lllumination Circuit Terminal
B. Black "Soft Touch" Rocker “A" “c" “A" “B" “c" B. 6V Incandescent Connections
C. Red Plastic Rocker 1. No Feature 1. No Feature 1A. 34 NONE  OFF SPST C. 12VIncandescent ~ A. NONE NONE
D. Red "Soft Touch" Rocker 2. Lens 2. Lens 2A.  3-4/8-9 NONE  OFF DPST D. 24V Incandescent ~ B. Dep.in“A”  1(-) &4(+)
E. White Plastic Rocker 3. Raised Bars 3. Raised Bars 1B. 34 NONE 32 SPDT E. 125VAC Neon C. Dep.in“C"  2(+)&5(-)
F. White "Soft Touch" Rocker 4. Raised LitBars 4. Raised LitBars 2B.  3-4/8-9 NONE  3-2/8-7 DPDT F. 250VAC Neon D. Ind.in"A"  1(-) &6(+)
H. Green Plastic Rocker 1C. (3-4) NONE  OFF SPST G. 2V Red LED E. Ind.in"C" 5(-) & 10(+)
J. Orange Plastic Rocker NOTE: Raised Lit Bars are 2C. (3-4)/(8-9) NONE  OFF DPST H. 2V Green LED F. Dep.in“A”  1(-) &4(+)
K. Blue Plastic Rocker available with the Soft Touch 1. (3-4) NONE  3-2 SPDT J. 2V Amber LED Dep.in“C”"  2(+) &5(-)
L. Gray"Soft Touch" Rocker ~rocker styles. Soft Touch rockers 2D, (3-4)/(8-9) NONE  3-2/8-7 DPDT K. 6V Red LED G. Dep.in“A"  1(-) & 4(+)
M.Gray Plastic Rocker require same color lenses/ 1E.  (34) OFF (3-2) SPDT L. 6V Green LED Ind.in“C”  5(-) &10(+)
lit bars for both positions. 2E.  (3-4)/(8-9) OFF (3-2)/(8-7) DPDT M.6V Amber LED H. Ind.in"A"  1(-) &6(+)
1F. 34 OFF 32 SPDT N. 12V Red LED Dep.in“C"  2(+) &5(-)
*Additional colors available. % 3489 OF 3287 DPDT P. 12V Green LED J. Ind.in*A" 1) &6(+)
Contact factory. 1G. (3-4) OFF 32 SPDT Q. 12V Amber LED Ind.in“C”  5(-) &10(+)
POS. A 2G. (3-4)/(8-9) OFF 3-2/8-7  DPDT R. 24V Red LED
S. 24V Green LED NOTE: Polarity only applies
g Special Circuits T. 24V Amber LED to LED circuits.
Position Position Position Special - N
“p" " e Circuits See appel_]dlx for complete
POS. B . 3489 89  OF  ONJON/OFF voltage/ratings table
1J.  3-4/8-9 89 NONE  ON/ON/NONE
1K (3-4)/(8-9) 89 OFF (ON)/ON/OFF
L (3-4)/(89) 89 NONE  (ON)/ON/NONE
POS. C M. 3-4/8-9 3-2/8-9  3-2/8-7  ON/ON/ON
1N, (3-4)/(8-9) 3-2/89 3-2/8-7 (ON)/ON/ON
g 1P.  (3-4)/(8-9) 3-2/89  (3-2)/(8-7) (ON)/ON/(ON)
2R. 3-4/89 OFF/8-9  OFF/OFF  ON/OFF/OFF
ON/ON/OFF
2S. (3-4)/8-9 OFF/8-9 OFF/OFF (ON)/OFF/OFF
ON/ON/OFF

Panel Seal Gasket
EPDM: P/N C807109-25-1
Buna-N: P/N C807618-25-1

X X XX XX X X X
Lens Color Legend Style Legend Color Legend Orientation
Position “A” Position “C" Position “A” Position “C" Position “A” Position “C" Position Position
1. Transparent Red 1. Transparent Red ZZ.No Legend ZZ.No Legend 1. Red 1. Red “A" “c”
2. Transparent Green 2. Transparent Green 2. Black 2. Black — —
3. Transparent Amber D 3. Transparent Amber D 9. White 9. White 1. Std. A C
4, ClearD 4, ClearD ) ) B. Backlight/ B. Backlight/
5. Translucent White @ 5. Translucent White @ N[EE.lFor a: OtETr Igg;r:d 0pt|ons(;'refer Daylight White @ Daylight White @)
Z NolLens Z NolLens ;." dfh ef"‘” d?’".t N :j” edapfe"th'x“ D. BacKlight/ D. Backlight/ —
ind the two digit code and enter tne Deadfront 3 Deadfront @) 2.90° > O
code in the appropriate position(s). Z No Legend Z. No Legend
NOTE: Itis not recommended to use ) 9 i 9 — —
green LEDs with translucent white —
lenses. This will reduce light intensity. STOP HERE for 3 0nly available on Rocker Style "A” 3. 180° V 3
Use _clear Ignsgs With. green LEDs for lighted switches & Rocker Features “1” and lens
maximum light intensity. without legends. color “Z" for each position. —— ——
(DRecommended for neon lamps.
@ Special Order: Ultra bright green Example: a.2100 || <C o
LEDs to be used with translucent K5AA331FNH-44
white lens.
5
K5 Connector o)
f PN e .
unlighted switches -¢5 With Latches o)
without legends. + . .
sithoutlegards ; Recommended Quick Connect Terminals =2
. r ] W6t AMP 60253-2 for 12-16 AWG g
Example: :::::::::::::::t AMP 42100-2 for 14-18 AWG =
K5AA331BAA r @)
T
m
(9p]

~.046 TYP.

* K5 panel plugs available as shown in Panel Plugs (PP) section.
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K5

SEALED
ROCKERS

SEALED, ILLUMINATED ROCKER SW

ATTRACTIVE & RUGGED FOR WET & DUSTY ENVIRONMENTS

95
BUTTON
S ——————— s
fe— 1
[ —
60
B,
CASE
@)
113
q 1 1
= POS. "A" . . 1.56
(@) . POS. "C"
7 % = ’ ' LABEL:
(:39) (.44)
i TERMINAL |
TERMINAL BARRIER —~ | 25 I——l—.stYP.

(OPTIONAL)

.39

SWITCH SHOWN W/ TERMINAL BARRIERS
CONNECTOR KEY FEATURE OPTIONAL

LIGHT TERMINAL LOCATION
IND IN "A"
(LED POLARITY NOTED)

LIGHT TERMINAL LOCATION
IND IN "C"
(LED POLARITY NOTED)

ANODE (+) ANODE (+)

CATHODE (-) CATHODE (-)
LIGHT TERMINAL LOCATION
IND/DEP IN "C"

(LED POLARITY NOTED)

LIGHT TERMINAL LOCATION
IND/DEP IN "A"

SWITCH SHOWN IN POSITION "A"

MOUNTING OPENING:

PANEL THICKNESS RANGE OF .025 - .105 A GASKET IS RECOMMENDED
PANEL THICKNESS RANGE OF .105 - .187 W/O GASKET

(LED POLARITY NOTED) ; ) ) .
POSITION "A" STATIONARY PANEL OPV'\E,FS-'}‘S _53”3'5‘ _sTg3P _“éé;( 1578
wean TERMINAL SIDE LENGTH 1450 1513 1575 ;
POSITION "C" STATIONARY- (TERMINAL NUMBERS 4 & 9) MAX.
TERMINAL SIDE - i
(TERMINAL NUMBERS 2 & 7) COMMON TERMINALS (3 & 8) 895 pANEL || 830
- CUT-OUT .
MAX. (REFERENCE) I MIN.
TERMINAL LOCATIONS AS VIEWED FROM BOTTOM OF SWITCH T T
(CASE REMOVED FOR CLARITY) — 1.450 —=
CONTACT MADE IN OPPOSITE DIRECTION OF ROCKER TRAVEL MIN.
K5 IM__-__ K5 oA - K5____2B._-_. K5 ___2C._-_. K5 2D .-
POS A" POS "B* POS "C" 4
v—{ 4
O_O)—O ‘ o—>0u 0—0u O—0! ao—o))—O o]
’ o0—o0 3 3% ’ ~ o—oz| ’ %
z O—%—O 2 2 ~ 2
9 ') v—()
O—O}—O ’ O—O)—O ’ O0—=0: o0 80—0))—O ' 8 9
8 8 “% 80——0 O—o01| 800 O—O\—o
oO—oO1 oO—o01 1 1

SPECIAL CIRCUIT - ON-ON-ON SCHEMATIC

DPST - ON-NONE-OFF SCHEMATIC

DPDT - ON-NONE-ON SCHEMATIC

DPST - (ON)-NONE-OFF SCHEMATIC

DPDT - (ON)-NONE-ON SCHEMATIC

GENERAL SCHEMATIC INFORMAT ION K526~ KS.._2F -
O——O INDICATES MAINTAIN ACTION (FIXED POSITION) O e o)
w—O INDICATES MOMENTARY ACTION 3 3
(AUTOMATIC RETURN POSITION) O—0— O—O0—
A, o—oO
FOR OTHER LIGHTING SCHEMATICS REPLACE
FOLLOWING SYMBOLS: v—=O¢ o0—oO
80——O0—— 8O0—O0—
INCANDESCENT (REPLACE RESISTOR & LED)
@ A0 o—=oO

—@— NEON (REPLACE LED)

DPDT - (ON)-OFF - (ON) SCHEMATIC DPDT - ON-OFF-ON SCHEMATI

[

K526~
v—o 4

30—O0—
O0—=02:
v—O

8O—O——
o—=O01

DPDT - (ON)-OF F-ON SCHEMATIC

K5 2BNB- .2
|
4
3 O0—O0:
JO 9
8
o—=O1

DPDT - ON-NONE-ON SCHEMATIC
W/DEPENDENT LED IN "A"

K5.___2BNC-7_

DPDT - ON-NONE-ON SCHEMATIC
W/DEPENDENT LED IN "C"

K5.___2BND-_7 K5.___2BNE-Z_ K5.___2BNF-__

\O—@J\/V\/—Os . I
ao—o))—o4 30—0/2—_22

oO0—-o02 3W
5O—@J\/\/\/—O\o
9 5
eo—o))—O O_O}—OS
o—o07 8 o—o01 eO—O/g_‘—(;

DPDT - ON-NONE-ON SCHEMATIC

W/ INDEPENDENT LED 1 A DPDT -ON-NONE-ON SCHEMATIC

W/ INDEPENDENT LED IN "C"

DPDT - ON-NONE-ON SCHEMAT

2

9
1

I1C
W/DEPENDENT LED IN "A" & "C"

K5.___2BNG- __
I

4
3 O0—=O02
5O—@J\/V\/—O 10

9
ao—ﬁ 1
DPDT - ON-NONE-ON SCHEMAT IC

W/DEPENDENT LED IN "A" &
INDEPENDENT LED IN "C"

KS____2BNH-__

9
ao—o%——g

DPDT - ON-NONE-ON SCHEMAT
W/INDEPENDENT LED IN "A"
DEPENDENT LED IN "C"

7

IC
S

K5.___2BNJ-__
6
4

|
3
5

9
80—0)8—.—87

DPDT - ON-NONE-ON SCHEMATIC
W/INDEPENDENT LED IN "A" 8 *C*

Oo—=0O2

10

it
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STANDARD LEGENDS PER SAE

STANDARD
LEGENDS

SNAP-IN PANEL MOUNTING

Standard Legends Per SAE Specifications

STANDARD LEGENDS PER SAE SPECIFICATIONS

A1 _j-,_ ANCHOR H2 AR HORN REAR P4 G‘ BILGE PUMP
B1 [F ] BATTERY KA1 8 LOCK P5 \&> BILGE BLOWER
B2 # ELECTRIC POWER K2 UNLOCK rR1 2] LIFT
C1 ¥  ACICOOLING SYsTEMs |11 @) LIGHT re 3 LOWER
c2 § DEHUMIDIFIER L2 -C- MASTERLIGHTING SWITCH |R3 4 uP
c3 #l} HEATER/NTERIOR HEATING L3 £3 HEADLIGHTS R4 DOWN
= HEADLIGHTS-LOW /
D1 ¥ WINDSHIELD DEFROSTER |L4 Z0 CIPPED BEAM R5 = RIGHT
= HEADLIGHTS-HIGH /
p2 () REAR WINDOW DEFROSTER | L5 =(0D UPPER BEAM R6 <= LEFT
T
p3 @l MRRORDEFROSTER L6 P PARKING LIGHT R7 FWD FORWARD
SN ENGINE/START aye WORK LAMP R8 REV REVERSE
22 Q ENGINE/STOP s Q WORK LAMP st Jd RADIO
E3 | ON/START Lo ¢  INTERIORDOMELIGHT |52 ) MUTE
e O OFF/STOP AT BEACON T 4 FAST
E5 ON ON M2 A\ HAZARD/POSITIONLIGHTS |T2 «fl- SLOW
' TRIM TAB /
E6 OFF OFF M3 @  CLEARANCE LIGHTS T3 @ 1RMMING OPERATION
E7 @ ENGINE ELECTRIC PREHEAT (M4 =)  SIDEMARKERLIGHT T4 £¥ TRANSMISSION
B RUNNING LIGHTS
E8 & ENGINE-GASINJECTION |Ms - UNDER POWER) vi 98  VENTILATING /AC FAN
e () POWER M6 &- ANCHOR LIGHT w1<§>  WINDSHIELD WIPER
(e &)
%

F1 £0

FRONT FOG LIGHTS

M7% RUNNING/ANCHOR LIGHTS

W2 WINDSHIELD-WASHER

F2 Oz REAR FOG LIGHTS M8 ? SEARCH LIGHT W3 ﬁs WINDSHIELD-WASHER/WIPER
F3 F FORWARD M9 & LEFT TURN SIGNAL W4 m REAR WINDOW WIPER

F4 N NEUTRAL MA RIGHT TURN SIGNAL W5 m REAR WINDOW-WASHER

F5 R REVERSE P1 91 BILGE PUMP #1 W6 m REAR WINDOW-WASHER/WIPER
G1 a FUEL P2 Gz BILGE PUMP #2 Y74 NO LEGEND

H1 b HORN P3 G3 BILGE PUMP #3

For legends not shown, please consult an OTTO representative.
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U2

MILLION CYCLE
ROCKERS

SEALED ROCKER SWITCHES

ONE MILLION CYCLE SEALED ROCKER SWITCH

The U2-277 (logic level) and U2-278 rocker switches are
designed to run a minimum of one million mechanical cycles
and withstand extreme environmental conditions. Ideal for
use in material handling, heavy equipment, off-road and
construction equipment, and other outdoor applications where
severe conditions are typically encountered. These momentary
action, ON-OFF-0ON switches provide crisp tactile feedback and
are moistureproof and dusttight to IP64. Watertight to IP68S
option is also available. The optional watertight seal will
withstand direct water spray and the durable construction
provides protection against extreme shock and vibration.

Features:

¢ One million cycle life

¢ Moistureproof & dusttight to IP64

¢ Optional IP68S watertight seal available

e Momentary action (ON-OFF-ON)

¢ Crisp tactile feedback

e Vibration & shock resistant

¢ Logic level up to 10 amps switching capability
¢ RoHS compliant

578 —
t— 0.109
. R.125 (4 PL)

280 OTTO Full Line Catalog

Standard Characteristics/Ratings:

ELECTRICAL RATINGS:

Load Sea Level @
28VDC or 115VAC

Resistive 10A

Inductive 5A

Lamp 3A

Logic Level 10mA @5VDC

Electrical Life: 100,000 cycles

Mechanical Life: 1,000,000 cycles

Seal: IP64 or IP68S

Operating Temp Range: -55°C to +85°C

Operating Force: 2.5+0.5/-1.0 Ib.

Reset Force: 0.75 Ib. min

Total Travel: 0.140 inches max
Overtravel: 0.012 inches min
MATERIALS:

Button: Nylon black
Bracket: Stainless steel
Contacts: Silver, standard

Silver, gold for logic level

Terminal Hardware:

None provided

Mounting Hardware:

None provided

Specifications Subject To Change Without Notice




R2

ROTARY SWITCH ROTARY

UP TO 3 POSITIONS WITH 3 OPTIONAL, INDEPENDENT LED LIGHT POSITIONS

Used in the heavy equipment, marine, process control and
instrumentation markets, the R2 rotary switch is an excellent
replacement for rocker switches, offering improved visual
position indication, additional lighting options and different
styling opportunities on front panels. The R2is a sealed, lighted
rotary switch which snaps into a 1.475" x 0.875" industry
standard rocker switch panel opening. The rotary knob snaps
onto a shaft and can be installed by the panel builder for
those desiring that flexibility. The R2 rotary switch provides
up to three positions in all combinations of momentary and
maintained action. It is capable of handling loads from logic
level up to 20 amps resistive. Sealing is to IP68S via a shaft
0-ring seal in front and a potted base in the back. Termination
options include 0.250" faston or a snap-on modular connector.
The R2 offers unique lighting options including up to three
independent LED light positions which illuminate a lens on
the rotary knob. This design provides more lighting options
than traditional rocker switches, handles the full range of
electrical loads and is robust enough to survive in the most
demanding applications.

SIHOLIMS AdVLOY

Features:
e Sealed watertight per IP68S

1.475" x 0.875" panel cutout
. o . . ELECTRICAL RATINGS:
¢ Unique lighting options—up to 3 independent

R I Load Sea Level Sea Level
LED light positions @12/28VDC @125VAC
¢ Plastic or Soft Touch knob options available Resistive 20A 16A
e 2or 3 positions in all combinations of momentary 'L"d”“"’e 1iA 1iA
& maintained action amp 4 4
Motor 0.5HP @ 110VAC

¢ Termination can be used as 0.250" faston or with DWV

1000Vrms except across light terminals
snap-on modular connector

Logic Level 10mA @ 5VDC, max D.C. logic level ratings
(void if logic level load(s) exceeded at any time)

Electrical Life: 25,000 cycles at full load
Lighting: LED 2V, 6V, 12V, 24V (VDC)
Mechanical Life: 100,000 cycles

Seal: 1P68S

Operating Temp Range: -40°C to +85°C

MATERIALS:

Case: Thermoplastic

Knob: Thermoplastic

Lens: Thermoplastic, clear

Terminals: Copper, silver plate, gold plate for logic level

Contacts: Silver alloy, gold plate for logic level

Terminal Hardware: R2 recommended Quick Connect terminals:
AMP 60253-2 for 12-16 AWG
AMP 42100-2 for 14-18 AWG

Mounting Hardware: None provided
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R2

ROTARY ROTARY SWITCH

UP TO 3 POSITIONS WITH 3 OPTIONAL, INDEPENDENT LED LIGHT POSITIONS

PANEL THICKNESS RANGE OF .025 - .105 A GASKET IS RECOMMENDED
PANEL THICKNESS RANGE OF .105 - .187 W/O GASKET
PANEL OPENING:  MIN.  TYP.  MAX.
WIDTH 830 .863 895
LENGTH 1450 1513 1.575

1.575

L L N |
895 FPANEL CUT-OUT i 830
MAX. || (REFERENCE) || miN.
LOCATION “A°  LOCATION ‘B°  LOCATION 'C’ 1"L;;:74;5:;;‘ I
MIN.
KN ATION DETAI
ELECTRICAL SCHEMATICS
(o)IOO—W\.—Q— LLLUMINATION LOCATION A (8_-9_) LOCATION B (8_-5) LOCATION C (8_-4_)
(+)] O—w~ ®‘\ —O 6(-) '—(57| O_./—é>7| O_/é)]l
og ol I |
v—o 1 9 409, 409,
8 0—@——r CIRCUIT 2 v—o 4! v—oO 4! 4!
A oo 3?—0\‘_0 : 3?—0\‘_0 : 3?_./'_0 :
v—o L _tTo ] B ] R o2
jo—e—— crReurr 1 T\SUGGESTED TNCSUGGESTED TNSUGGESTED
A2 JUMPER JUMPER JUMPER
NERIC SWITCH SCHEMATI SPTT SCHEMATIC
TR e 4 ST A g
TO PART NUMBER gsz R2XXXX6TXXXX FOR (8-9),(8-2) . (OFF)
OPTIONAL CONNECTOR KEY
SWITCH - CIRCUIT | COMMON
TERMINAL 3
SWITCH - CIRCUIT |
TERMINAL 2
SWITCH - CIRCUIT |
TERMINAL 4
LED - KNOB LOCATION ‘B’
LED - KNOB LOCATION “C° j/_TERM'NAL I
TERMINAL 5 \

ANREE

\\hLED - COMMON
LED - KNOB LOCATION ’A'—/f TERMINAL 6
TERMINAL 10

SWITCH - CIRCUIT 2

CIRCUIT 2

SWITCH - CIRCUIT 2 TERMINAL 7
TERMINAL 9 1.70
SWITCH - CIRCUIT 2 COMMON
TERMINAL 8

TERMINA ATION AS VIEW
FROM THE BOTTOM OF THE SWITCH

* R2 panel plugs available as shown in Panel Plugs (PP) section.
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R2

ROTARY SWITCH ROTARY

UP TO 3 POSITIONS WITH 3 OPTIONAL, INDEPENDENT LED LIGHT POSITIONS

R2 SERIES PART NUMBER CODE 8
=
R2 X X XX X X X X X X P
<
wn
Terminal Style/ Knob Switch Action Switch Circuit 1 Switch Circuit 2 LED Light Light E
Switch Rating Color Terminals 2,3, 4 Terminals 7,8,9 Source Source Color =
& Texture Voltage* D)
A. Without Terminal A. Black Knob Knob Knob Knob Knob Knob Knob Knob Knob N. NONE L i L i L 2C
Barriers, With Plastic Location Location Location Location Location  Location Location Location  Location A 2V “A” “B” “c" m
ConnectorKeying B Black A c A c Ly B " B.6V N.NONE N.NONE N.NONE
Pin, Standard Rating ~ Soft 2-Position Switch, Knob Locations A/B 2-Position Switch, Knob Locations AB N. NONE (Single Pole) C.12v 1.Red 1. Red 1.Red
B.th_outTer_minaI Tou_ch 11. Maintain Maintain N/A 1. 32 OFF N/A B . ! D. 24V 2.Green  2.Green  2.Green
Barriers Without C. White 12. Maintain ~~ Momentary N/A 2 OFF 34 N/A 2-Position Switch, Knob Locations A/B 3.Amber  3.Amber 3. Amber
Connector Keying Plastic ~ 13. Momentary Maintain N/A 3 32 34 N/A 1. 89 OFF N/A
Pin, Standard Rating  D. White 2 OFF 87 N/A
C. Without Terminal Soft 2-Position Switch, Knob Locations A/C 2-Position Switch, Knob LocationsA/C 3. 89 87 N/A
Barriers, With Touch  21. Maintain ~ N/A Maintain 1. 32 N/A OFF » i i
ConnectorKeying  E. Red 2. Maintain ~~ N/A Momentary 2. OFF N/A 34 2-Position Switch, Knob Locations A/C
Pin, Logic LevelRating ~ Plastc ~ 23- Momentary N/A Maintain 3 32 N/A 34 1. 89 N/A OFF
D. Without Terminal F. Red » i i » . . 2 OFF N/A 87
Barriers Without Soft :;an;/t;on Swrtch,,vll(qob !.ocatlo:; B/C ' f—Pos'r\l:/n:l Swm:hs, lz(nob Lucang:: BC 3 89 N/A 87
i K aintain aintain K -
g;ntﬁsltsls\%:r;?atmg Toueh 2 Na Mainwin  Momentay 2 NA  OFF 34 2-Position Switch, Knob Locations B/C
’ 3. NA Momentary Maintain 3 NA 32 34 1. NA 89 OFF
2 NA OFF 87
3-Position Switch, Knob Locations A/B/C 3-Position Switch 3 NA 89 87
44. Maintain ~ Maintain ~ Maintain 4. OFF 34 34 . i
45. Momentary Maintain ~ Momentary 5. 32 OFF 34 3-Position Switch
46. Maintain ~ Maintain Momentary 6. 3-2 32 OFF 4. OFF 87 8-7
47. Momentary Maintain Maintain 1 32 32 34 5 89 OFF 8-7
8 32 OFF OFF 6. 89 89 OFF
9. OF OFF 34 1. 89 87 87
8 89 OFF OFF
9. OFF OFF 87
*See appendix for complete voltage/ratings table
h 83 j T 1.00 — R2 Connector
F==1 — P/N C801775-2A Without Latches
1 ﬁﬁfj r P/N C801775-2B With Latches
1.276 EEeEr L 4] Recommended Quick Connect Terminals
+ 007 | EF i @b AMP 60253-2 for 12-16 AWG
N =‘= T j= AMP 42100-2 for 14-18 AWG
JiEiTe s |
=T 046 TYP Panel Seal Gasket
' ' P/N C807109-25-1
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PANEL PLUGS FOR ROCKER & R2 SERIES

K1 THROUGH K5 ROCKER SWITCH & R2 ROTARY SWITCH PANEL PLUGS

K5 & R2 Panel Plug
(K5-PA) with Optional
Panel Gasket Shown

K1 Panel Plug (K1-PA)
One Piece Molded

OPTIONAL PANEL
GASKET:

0.062” THICKNESS =
P/N C807039-25-1

0.031” THICKNESS =
P/N C807039-25-2

MOUNTING HOLE
RECOMMENDED PANEL THICKNESS:

LT

‘ PANEL CUT-OUT ‘
(REFERENCE)

480
MIN.
=—1.072 —=

MIN.

(=]

RANGE 0.025 - 0.105 OPTIONAL PANEL
GASKET RECOMMENDED

RANGE 0.105 - 0.187 WITHOUT GASKET
Min.

0.480
1.072

Max.

0.550
1.125

Panel Opening:

Width
Length

Typ.

0.515
1.099

K2 & K4 Panel Plug

(K2-PB)
Assembled Plug

OPTIONAL PANEL v
GASKET:

0.062” THICKNESS =
P/N C807038-25-1

WLZS%

15 —=

f=—1.06

T

0.031” THICKNESS =
P/N C807038-25-2

MOUNTING HOLE

n
1

WHITE
WINGS)

RECOMMENDED PANEL THICKNESS:
f=——1.072 —=

‘ PANEL CUT-OUT
(REFERENCE)

! 870 MIN.
|

LF 1.125 MAX. 91

RANGE 0.025 - 0.105 OPTIONAL PANEL
GASKET RECOMMENDED

RANGE 0.105 - 0.187 WITHOUT GASKET

Panel Opening:  Min. Typ. Max.
Width 0.870 0.937 1.00
Length 1.072 1.099 1125

284 OTTO Full Line Catalog

K3 Panel Plug

(K3-PB) \ /
Assembled Plug Vi AN
| —
OPTIONAL PANEL 188 %™
GASKET: * e

P/N C807037-25

7
/)

RANGE 0.025 - 0.105 OPTIONAL PANEL
GASKET RECOMMENDED

f‘ RANGE 0.102 - 0.187 WITHOUT GASKET

.870
MIN.

il
MOUNTING HOLE U

RECOMMENDED PANEL THICKNESS:
1.730 MIN.

PANEL CUT-OUT

\
I

(REFERENCE) ‘ Max.
I

0.950
1.805

Panel Opening: Min.

% Width 0.870
Length 1.730

Typ.

0.937
1.768

K5 & R2 Panel Plug
(K5-PA)
One Piece Molded

1.70

{ .06

OPTIONAL PANEL
GASKET:

P/N C807109-25-1 I I

f=— .96 —=

27

1.
1

[ |
D@L =5

MOUNTING HOLE s

RECOMMENDED PANEL THICKNESS:
rei 1.575 —j
MAX.

PANEL CUT-OUT ‘

RANGE 0.025 - 0.105 OPTIONAL PANEL
GASKET RECOMMENDED

RANGE 0.105 - 0.187 WITHOUT GASKET

.895 ‘ .830

MAX. || (REFERENCE) || MIN. panel Ooeni i T "
anel Opening: in. yp. ax.
L L Width 0.830 0.863  0.895
Tisp Length 1.450 1.513 1.575
PANEL PLUG PART NUMBER CODE
X - X X X X
Series Plug Style Plug Color @ Button Insert @
K. K1ID P. A. One Piece Molded  1.Red 1. Red*
K2. K2&K4® B. Assembled Plug 2.Black 2. Black*
K3. K3® 9. White 9. White*
K5. K5 &R2(D Z. NONE**

*K3 series only.
**Molded plug only.

@ Available in Style A only.
@ Available in Style B only.
@ Additional colors available. Contact factory.
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SLIDE SWITCH

SL

SLIDE

SWITCH

COMMERCIAL & MILITARY GRADES

Flush Button Style

Features:

Single & double pole, double throw
switch configuration

¢ Logic level rating available with gold plate

contacts & terminals

¢ 3-position center OFF with momentary or
maintained switch action in any combination

e Dusttight to MIL-PRF-8805 Design 2

e Raised & flush button contours available

e Choice of button color

e FAA/PMA available (contact factory)

* RoHS compliant

Raised Button Style

Standard Characteristics/Ratings:

ELECTRICAL RATINGS:

Load Sea Level @ 28VDC
or 115VAC, 60/400Hz

Resistive 5A

Inductive 3A

Lamp 1A

DWV 1050Vrms

Logic Level 10mA @5VDC

Electrical Life:

100,000 cycles

Mechanical Life:

100,000 cycles

Seal:

Dusttight per MIL-PRF-8805 Design 2

Operating Temp Range:

-55°C to +85°C

Operating Force:

24 0z +/- 10 0z

Return Force:

10 0z +8 0z/-3 0z to center from maintained position

Total Travel:

0.120 inches max two directions

Overtravel:

0.010 inches min

MATERIALS:

Case:

Thermoplastic

Button:

Thermoplastic

Terminals:

Copper with silver
Gold over silver for logic level

Terminal Hardware:

None provided

Mounting Hardware:

Hex nut and lockwasher

sL - X X X X X X X X
Number of Poles  Button Style  Case Style Seal Grade Current Rating Switch Action/Circuit Button Color
1. Single 1. Raised 1. Front Mount 1. Dusttight C. Commercial 1. Standard Large Flat Center Small Flat 1. Red
2. Double 2. Flush 1/2-32 Thread MIL-PRF-8805 M. Military 2. Logic Level Position Position  Position 2.Black
2. Front Mount Design 2 A. ON OFF ON 3.Orange
1/2-32 Thread B. (ON) OFF (ON) 4. Yellow
With 0.062" Spacer C. ON OFF (ON) 5. Green
D. (ON) OFF ON 6. Blue
- 7. Purple
v—OA 8.Gray
Eo—eo—— 9. White
v—OA
EO—QL | ob NOTE: () denotes momentary action.
4 op o8
SPDT-NO Fo—e—L—
SCHEMATIC A ¢
DPDT-NO-DB
SCHEMATIC
SL-1111 Series
(.09) TRAVEL
LARGE FLAT 2 DIRECTIONS
[ 219+.003 v14*~ 2x 10" %3 _
| T q T
JUI I HH‘H““ il |
|
L [} 446 % % = -—1H “ H
COMMON TERMINAL: e
TERMINALS MAY BE | JINIIN 4
LOCATED ON THE y |

OPPOSITE SIDE OF

THE CENTERLINE. ~.234+.003

3X (.060

1/2-32 UN-2A
TO WITHIN .050
OF FLANGE

Specifications Subject To Change Without Notice
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SL

SwiTcH SLIDE SWITCH

COMMERCIAL & MILITARY GRADES

SL-1211 Series

LARGE FLAT
(.09) TRAVEL
A 2 DIRECTIONS — 49‘
2198003 . ,+03 +.03 o
E

B [
o ¢$46 W B

HMH

‘MW I L

[COMMON TERMINAL:

TERMINALS MAY BE L 2345003  3X2.060
LOCATED ON THE
OPPOSITE SIDE OF
THE CENTERLINE.

SMALL FLAT-

SL-2111 Series

(.09) TRAVEL
2 DIRECTION Jl

........ .63 491
[ -219£.003 oy _14_+.0013 4X _10_+.03 i N

oo | i
T
“\MM I
‘Mw HW“ “‘
| HU\ AL HU\
1/2-32 UN-2A-

A
8
X -: L .35
TO WITHIN .050
OF FLANGE 53 76

@ 446

M‘Um

L 234s.003 X060

SL-2211 Series

LARGE FLAT- @625
(.09) TRAVEL
B 2 DIRECTIONS
A
219£.003 2x 14+:03 4x.10+03
il \ i(l
HH‘ u\ Il

: - — f"‘”LL_‘” |

| ¢$46 W@

HH ‘\‘

il

Mt
oo s JlL |
[TERMINAL 6X %.060 1232 UN2A—
b -234+.003 TO WITHIN .050
OF FLANGE
SMALL FLAT-

SL-2221 Series

(.09) TRAVEL
2 DIRECTIONS

+.03
r.219:.003 2X.14, oy 1

i —

L 2341003 6X 2060

TO WITHIN 050
OF FLANGE
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Trigger

Switches

OVERVIEW

PART FEATURE TRIGGER MAX RATING SEAL CIRCUITRY
NUMBER COLOR (Resistive @ 28VDC) RATING
U2-016 Military Qualified Two-Step Red 7A Unsealed DPDT
U2-025 Military Qualified Two-Step Red 7A Unsealed DPDT
U2-037 Commercial Grade Two-Step Gray 8A Dusttight 4PDT
U2-054 Commercial Grade One-Step Gray 7A Unsealed DPDT
U2-081 Military Qualified Two-Step Red 7A Unsealed DPDT
U2-082 Military Qualified Two-Step Red 7A Unsealed DPDT
U2-083 Military Qualified Two-Step Red 7A Unsealed DPDT
U2-084 Military Qualified Two-Step Red Low Level Unsealed DPDT
U2-093 Commercial Grade One-Step Gray 7A Unsealed DPDT
U2-169 Commercial Grade Two-Step Black 7A Unsealed DPDT
U2-273 Commercial Grade Two-Step Red 8A Dusttight 4PDT
U2-605 Commercial Grade Two-Step Red Anodized 10A IP68S DPST
U2-618 Commercial Grade Two-Step Red Logic Level Unsealed DPDT
U2-664 Commercial Grade One-Step Gray 7A Unsealed SPDT




U2

SWITCHES MILITARY QUALIFIED TRIGGER SWITCHES

ONE-STEP AND TWO-STEP, PRECISE, MILITARY QUALIFIED

U2-016

The U2-016 is a precision trigger switch with an actuating force of 2.25 Ibs. to make the first pole; 6.5
Ibs. to pass through the detent, and 6.0 Ibs. to continue travel after the detent. Itis designed to handle
resistive electrical loads up to 7A at 28VDC. The U2-016 is military qualified to M8805/111-01.

Standard Characteristics/Ratings:

ELECTRICAL RATINGS (@28 VDC):
Load Sea Level 50,000 ft.
Resistive: 7A 4A 1,900 MAX.
Inductive: 5A 2.5A f=—— 1.000& 015
DWV: 1050 VRMS 400 VRMS "»“‘“‘GT ““‘5*“—1 .15
Electrical Life: 50,000 cycle mims 5 ALDMINUM S10E (COVERS
MECHANICAL: L
Mechanical Life: 100,000 cycles \\ /
Operating Force: Pole One: 2.250 Ibs. + .500 Ibs. i [ (. o 7 o0 015
Pass through Detent: 6.500 Ibs. +.750 Ibs. ‘1 |
Pole Two: 6, +0/-3 Ibs. P Lo —
MATERIALS: /
Button: Red thermoplastic — j
Hor . 0621 016
Housing: Black thermoplastic THERUOPLASTIC BUTTON 000 BERAC,
Side Covers: Black anodized aluminum R0 0624 067 ses ot
THERMOPLASTIC HOUS I NG POINT OF MEASURE : :
ENVIRONMENTAL COLOR:  BLACK FOR FORCE & TRAVEL ~>‘ 100
Temperature Range: -55°C to +85°C 025 = L 688 00y
Seal: Unsealed per MIL-PRF-8805, Design 1 e 075 =

. 4404060 f=—
TOTAL TRAVEL

U2-025

The U2-025 is a precision two-step trigger switch with an actuating force of 2.25 Ibs. to make the first pole;
6.5 Ibs. passing through a detent to actuate the second pole. It is designed to handle resistive electrical
loads up to 7A at 28VDC. The U2-025 is military qualified to M8805/111-04.

Standard Characteristics/Ratings:

ELECTRICAL RATINGS (@28 VDC):
Load Sea Level 50,000 ft.
Resistive: 71A aA o
f=——1.000 £.016
Inductive: 5A 2.5A S2 4 0l
7621000 @125
DWV: 1050 VRMS 400 VRMS e | :
Electrical Life: 50,000 cycle H “H toz. 015 ﬁ» X)) EORLASTIC
SIDE COVERS
MECHANICAL: *\\ i COLOR: BLACK
/ N <
Mechanical Life: 100,000 cycles \ /) 183
‘\ ! 1.234£.016 \
Operating Force: Pole One: 2.250 Ibs. + .500 Ibs. ! ‘/ [T 7 093015
Pass through Detent: 6.500 Ibs. +.750 Ibs. /’ |
Pole Two: 6, +0/-3 .Ibs. P
MATERIALS: 1 S £
Button: Red thermoplastic J 062t 8$8j
Housing: Black thermoplastic [HERNOPLASTIC BUTTON 5045
. . RI.062 £.062
Side Covers: Black thermoplastic (o [OINT OF MEASURE 29 015 —o L ses 016
ENVIRONMENTAL: COEGR Brace. ouse “J 100
Temperature Range: -55°C to +85°C oL TRl =
Seal: Unsealed per MIL-PRF-8805, Design 1 025 —= R
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MILITARY QUALIFIED TRIGGER SWITCHES

U2

TRIGGER
SWITCHES

ONE-STEP AND TWO-STEP, PRECISE, MILITARY QUALIFIED

U2-081

The U2-081 is a precision two-step trigger switch with an actuating force of 2.25 Ibs. to make the first
pole; 6.5 Ibs. to pass through the detent, and 6.0 Ibs. to continue travel after the detent. It is designed
to handle resistive electrical loads up to 7A at 28VDC. The U2-081 is military qualified to M8805/111-02.

Standard Characteristics/Ratings:

ELECTRICAL RATINGS (@28 VDC):

Load Sea Level 50,000 ft.
Resistive: TA 4A
Inductive: 5A 2.5A
DWV: 1050 VRMS 400 VRMS
Electrical Life: 50,000 cycle

MECHANICAL:

Mechanical Life: 100,000 cycles

Operating Force:

Pole One: 2.250 Ibs. + .500 Ibs.

Pass through Detent: 6.500 Ibs. +.750 Ibs.

Pole Two: 6, +0/-3 .lbs.

MATERIALS:

Button: Red thermoplastic
Housing: Black thermoplastic

Side Covers: Black anodized aluminum
ENVIRONMENTAL:

Temperature Range:

-55°C to +85°C

Seal:

Unsealed per MIL-PRF-8805, Design 1

f=— .641£.016 —=

1.900 MAX.

ei\.OOOi.O\64>‘

% G—T.K\Zi.ﬂ\ﬁ

@125

THERMOPLASTIC
BUTTON
COLOR: RED

THERMOPLASTIC
HOUS I NG

| 450 1.234+.016
MAX.

062 o.(HGJ

-.000

R1.065+062
POINT OF MEASURE
FOR FORCE & TRAVEL

COLOR: BLACK

L172+.016

o

ALUMINUM SIDE
BLACK ANODIZE

?\.0931.05

COVERS

.265+.075
IST DETENT

440 £.060 ——=

TOTAL TRAVEL

=" .100
- L‘*.\SG&.O\G

U2-082

The U2-082 is a precision two-step trigger switch with an actuating force of 2.25 Ibs. to make the first
pole; 6.5 Ibs. passing through a detent to actuate the second pole. It is designed to handle resistive

electrical loads up to 7A at 28VDC. The U2-082 is military qualified to M8805/111-03.

Standard Characteristics/Ratings:

ELECTRICAL RATINGS (@28 VDC):

o 1,900 MAX, ——=

THERMOPLASTIC SIDE COVERS
COLOR: BLACK

Operating Force:

Pole One: 2.250 Ibs. +.500 Ibs.

Pass through Detent: 6.500 Ibs. +.750 Ibs.

Pole Two: 6, +0/-3 .Ibs.

MATERIALS:

Button: Red thermoplastic
Housing: Black thermoplastic
Side Covers: Black anodized aluminum
ENVIRONMENTAL:

Temperature Range:

-55°C to +85°C

Seal:

Unsealed per MIL-PRF-8805, Design 1

Specifications Subject To Change Without Notice

1~ 8

/THERMOPLAST I
BUTTON
COLOR: RED

THERMOPLASTIC:
HOUS ING
COLOR: BLACK

1.450
MAX

1.234£.016

RI.062%.062
POINT OF MEASURE
FOR FORCE AND TRAVEL

265 £.075 —
IST DETENT

Load Sea Level 50,000 ft.

Resistive: TA 4A .12 f=——1.000 £.016
Inductive: 5A 25A r’ 162 1gds ﬁ Q—T» a&ﬂ
DWV: 1050 VRMS 400 VRMS PN

Electrical Life: 50,000 cycle fres 016 ' @
MECHANICAL: 7\ B

Mechanical Life: 100,000 cycles : /

440 +.060 ——=

TOTAL TRAVEL
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U2

SWITCHES MILITARY QUALIFIED TRIGGER SWITCHES

ONE-STEP AND TWO-STEP, PRECISE, MILITARY QUALIFIED

U2-083

The U2-083 is a precision two-step trigger switch with an actuating force of 2.25 Ibs. to make the first pole;
6.5 Ibs. to pass through the detent, and 6.0 Ibs. to continue travel after the detent. Itis designed to handle
resistive electrical loads up to 7A at 28VDC. The U2-083 is military qualified to M8805/111-05.

Standard Characteristics/Ratings:

ELECTRICAL RATINGS (@28 VDC):
Load Sea Level 50,000 ft.
o 1. 900 MAY, ——————————=
Resistive: 7A 4A
f=——1.000 £.016
Inductive: 5A 25A 162" 000 312 £.016 s
DwWv: 1050 VRMS 400 VRMS % / ' THERMOPLASTIC SIDE COVERS
Electrical Life: 50,000 cycle et 016 L COLOR: BLACK
MECHANICAL: ~ —
Mechanical Life: 100,000 cycles \ /
Operating Force: Pole One: 2.250 Ibs. + .500 Ibs. |15 '\ ; 1.234 £.016 \ 7 094L 015
Pass through Detent: 6.500 Ibs. + .750 Ibs. NAY. b :
Pole Two: 6, +0/-3 .Ibs. / '\
MATERIALS: 1| ' \ fi
Button: Red thermoplastic (db
1
Housing: Black thermoplastic
: R ; POINT OF MERSURE
Side Covers: Black thermoplastic THERMOPLAST IC ron iRl MEASURE
BUTTON
ENVIRONMENTAL: COLOR: RED BT dEibnT I
Temperature Range: -55°C to +85°C THERMOPLASTIC 440 +.060
HOUS ING TOTAL TRAVEL
Seal: Unsealed per MIL-PRF-8805, Design 1 COLOR: BLACK L gag 030

U2-084

The U2-084 is a precision two-step, low level trigger switch with an actuating force of 2.25 Ibs. to make
the first pole; 6.5 Ibs. passing through a detent to actuate the second pole. The U2-084 is military qualified
to M8805/111-06.

Standard Characteristics/Ratings:

ELECTRICAL RATINGS (@28 VDC):

Load Sea Level 50,000 ft.
Resistive: 1A 1A 1900 NAX.
- @128 =——1.000 £.016
Inductive: 5A 5A
162 000 3124016
Low Level: 10mA @ 30mV ry 025
% THERMOPLASTIC SIDE COVERS

DWV: 1050 VRMS 400 VRMS ! COLOR: BLACK

1724016
Electrical Life: 50,000 cycle {
MECHANICAL: \ /
Mechanical Life: 100,000 cycles ! 5o
Operating Force: Pole One: 2.250 Ibs. + .500 Ibs. \ [ WA B0l 094,016

Pass through Detent: 6.500 Ibs. +.750 Ibs. \
Pole Two: 6, +0/-3 .Ibs. /
MATERIALS: i ﬂf / Df 1
Button: Red thermoplastic / X I soiT or s et
Housing: Black thermoplastic THERMOPLAST IC FOR TORCE AND TRAVEL
BUTTON
Side Covers: Black anodized aluminum COLOR: RED
ENVIRONMENTAL: THERMOPLASTI€ 285 .15 —
Temperature Range: -55°C to +85°C COLOR: BLACK 440 + 060 —
TOTAL TRAVEL
Seal: Unsealed per MIL-PRF-8805, Design 1 LF ess 1031
290 OTTO Full Line Catalog Specifications Subject To Change Without Notice



COMMERCIAL GRADE TRIGGER SWITCHES

U2

TRIGGER
SWITCHES

ONE-STEP AND TWO-STEP, PRECISE, COMMERCIAL GRADE

U2-037

The U2-037 is a precision trigger switch that offers two levels of operation with positive detent
between levels. The switch has an actuating force of 3.0 Ibs. to make the first pole, and an additional
5.0 Ibs. to actuate the second pole. It is designed to handle resistive electrical loads up to 8A at
28VDC. The U2-037 is dusttight per MIL-PRF-8805 Design 2 and also provides magnetic shielding.
The switch features OTTO B3 basic switches per MIL-PRF-8805.

Standard Characteristics/Ratings:

TERMINAL MARKING
THIS SIDE, AS SHOWN

ELECTRICAL RATINGS (@28 VDC):  HELICOIL 6-32 UNG-28
Load Sea Level 70,000 ft. TO BE INSTALLED FLUSH
Resisti 8A A TO BELOW SURFACE.
esistive: (HELI-COIL MAYBE
r—— m m RECESSED .125 MAX.) 1.57 ‘ @—’I
: 2.129+.001
DWV: 1050 VRMS 400 VRMS =i HOLE
Electrical Life: 50,000 cycle %
MECHANICAL: - T
5 P N — .35 —
Mechanical Life: 50,000 cycles 517 I T
Operating Force: Pole One: 3.0Ibs. + 1.7 Ibs. A %7 3 i T o) E@
Pass through Detent: .187 Ibs. + 0.20 Ibs. N 1592
Pole Two: 8.0 Ibs. + 3.0 Ibs. ,1\/';())(1 ol I F MAX.
4 3
MATERIALS: '2 1:
Button: Gray thermoplastic a o) |R1 .220
IR X VITiTTyY
ENVIRONMENTAL: L \|_
- _A0° o TURRET TYPE
Temperature Range: -40°C to +85°C 720 _>| SOLDER TERMS. 1025 o s
Seal: Dusttight per MIL-PRF-8805, Design 2

U2-054

The U2-054 is a single-step trigger switch and an excellent choice when a two-step trigger is not 5'
required. Actuating force is 3 Ibs. to pass through the detent and will continue travel after the detent. o
Itis designed to handle resistive electrical loads up to 7A at 28VDC. The U2-054 is 7 amps resistive a)
m
@ 28VDC. o
wn
Standard Characteristics/Ratings: é
ELECTRICAL RATINGS (@28 VDC): @)
1.900 MAX. I
Load Sea Level 50,000 ft. 1 000£.016 m
Resistive: 7A 4A f<— 641£.016 —=] 312£.016 —e—e—‘ %125
Inductive: 5A 25A i —
DWV: 1050 VRMS 400 VRMS | —— 20 ,@,f,fo,f,
-SIDE COVERS, ALUMINUM
Electrical Life: 50,000 cycle BLACK ANODIZE
MECHANICAL: 5 ‘“
1.234+.016 W,
Mechanical Life: 100,000 cycles 1.450 MAX. ‘-\ \ 1094+.015
Operating Force: 3.0 Ibs. .5 bs. | | \
MATERIALS: \4;-62“ g °
Button: Gray thermoplastic  — )
Housing: Black thermoplastic / toefg&oﬁ !
THERMOPLASTIC -
Side Covers: Black anodized aluminum BUTTON R1.062+ 062 ‘ 57,00 ¢
COLOR: GREY POINT OF MEASURE 2955075 o
ENVIRONMENTAL: THERvopLASTIC ) ORCEANDTTRAVEL L 156016
.025
Temperature Range: -55°C to +85°C COLO::O:LS :\zi *—j 100
Seal: Unsealed per MIL-PRF-8805, Design 1 688350
—== .440+.060 L~
TOTAL TRAVEL

Specifications Subject To Change Without Notice
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U2

TRIGGER
SWITCHES

COMMERCIAL GRADE TRIGGER SWITCHES

ONE-STEP AND TWO-STEP, PRECISE, COMMERCIAL GRADE

U2-093

The U2-093is a precision trigger switch with an actuating force of 6.5 Ibs. and is designed to handle

resistive electrical loads up to 7A at 28VDC.

Standard Characteristics/Ratings:

ELECTRICAL RATINGS (@28 VDC):

Temperature Range:

-55°C to +85°C

-THERMOPLASTIC BUTTON

Seal:

Unsealed per MIL-PRF-8805, Design 1

COLOR: GRAY

=—-o .688

-.016

Load Sea Level 50,000 ft. fe————— 1.900 MAX.
o 1.000+.016 {
Resistive: TA aA e 41016 e 3124 016 s
Inductive: 4A 2.5A R.062 \ HOLE
DWV: 1050 VRMS 400 VRMS N BLACK ANODIZED
.1724+.016
Electrical Life: 25,000 cycle 1 I |
MECHANICAL: \ /
Mechanical Life: 100,000 cycles \ :
" - 1.450 . / 1.234+.016
Operating Force: Pole One: Pretravel: .130 min from Full Out MAX \ ; 7
Overtravel: .015 min. before First Detent / | /\.094 +.016 TYP.
Detent:  6.50 Ibs. +.75 Ibs. . \
Pole Two: Pretravel: .020 min beyond First Detent / .
Overtravel: .030 min. before Total Travel I: \
MATERIALS:
Button: Gray thermoplastic
.070.008 - o
Housing: Black thermoplastic 1 0625062 57.0°+.5°
Side Covers: Black anodized aluminum Fc;’ﬂ'*é;gg'gﬁg\%ﬁ - ] o0
18T DE'I;ENT—B = )-3* .156+.016
ENVIRONMENTAL: ggfgg?g’ﬂ_—,fgg ICHOUSING 10+ 060—=] -
TOTAL TRAVEL +.031

U2-169

The U2-169 is a precision two-step trigger switch with an actuating force of 2.25 Ibs. to make the
first pole; 6.5 Ibs. is required to pass through the detent, and 6.0 Ibs. to continue travel after the

detent. Itis designed to handle resistive electrical loads up to 7A at 28VDC.

Standard Characteristics/Ratings:

ELECTRICAL RATINGS (@28 VDC):

1.900 MAX. TS| ——————={

Operating Force:

Pole One: 2.250 Ibs. +.500 Ibs.
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Load Sea Level 50,000 ft.

Resistive: 7A 4A f<—— 1.000+.016 TSI

Inductive: 5A 2.5A f=— .641+.016 312£.016 TSI ¢
R.062 125

DWV: 1050 VRMS 400 VRMS j 1§\

Electrical Life: 50,000 cycle { J’ 726016 |

MECHANICAL: . .

Mechanical Life: 100,000 cycles

1.2341+.016

57.0°+.5°

.156+.016
.100

+.031
6887 500

-

! / 1.450
Pass through Detent: 6.500 Ibs. + .750 Ibs. i ' MAX.
Pole Two: 6.0, +0, -3 Ibs. / \
/ \
| \
MATERIALS: / v
|
Button: Black thermoplastic A
Housing: Black thermoplastic ! .oezf_i%sj
H . H H R1.062+.062
Side Covers: Black anodized aluminum HERMOPLASTIC _ronT OFEASRE
BUTTON
ENVIRONMENTAL: COLOR: BLACK HERMOPLASTIC
Temperature Range: -55°C to +85°C ZSESIFT-GBLACK
Seal: Unsealed per MIL-PRF-8805, Design 1 ' 265+.075 —1
DETENT
.440+.060
TOTAL TRAVEL

N

SIDE COVERS:
ALUMINUM
BLACK ANODIZED

.093+.015 TYP.

Specifications Subject To Change Without Notice




U2

COMMERCIAL GRADE TRIGGER SWITCHES SWITCHES

ONE-STEP AND TWO-STEP, PRECISE, COMMERCIAL GRADE

U2-273

The U2-273is a precision two-step trigger switch with an actuating force of 3.1 Ibs. to make the first pole
and 7.5 Ibs. passing through a detentto actuate the second pole. Itis designed to handle resistive electrical
loads up to 8A at 28VDC. The U2-037 is dusttight per MIL-PRF-8805 Design 2 and also provides magnetic
shielding.

Standard Characteristics/Ratings:

— HELI-COIL 6-32 UNC-2B

ELECTRICAL RATINGS (@28 VDC): TO BE INSTALLED FLUSH
Load Sea Level 70,000 t. (HEbool mavEe
Resistive: 8A 8A RECESSED .125 MAX.) 187 {1.200]
Inductive: 5A 5A %‘ .760 MAX. h
DWV: 1050 VRMS 400 VRMS %
Electrical Life: 50,000 cycle o A , 35
MECHANICAL: | i T
Mechanical Life: 50,000 cycles
Operating Force: Pole One: 3.1 Ibs. + 1.7 Ibs. :\/I/7-\(>)<1
Pass through Detent: .187 Ibs. +.020 Ibs.
Pole Two: 7.5 Ibs. + 2.0 Ibs.

MATERIALS: ! ‘ 3
TERMINAL MARKING
Button: Red thermoplastic l<— .720 —={\ THIS SIDE, AS SHOWN
ENVIRONMENTAL: TURRET TYPE 1036 ——

SOLDER TERMS.

Temperature Range: -40°C to +85°C
Seal: Dusttight per MIL-PRF-8805, Design 2

U2-605

Sealed to IP68S, the U2-605 is a two-step trigger switch designed for use in a grip - specifically for sealed
grip applications. This switch has an actuating force of 3.0 Ibs. to make the first pole, 6.5 Ibs. passing
through a detentto actuate the second pole, and 6.0 |bs. to continue travel after the detent. Itis designed
to handle resistive electrical loads up to 10A at 28VDC.

Standard Characteristics/Ratings:

ELECTRICAL RATINGS (@28 VDC):
Load Sea Level EPOXY FILLEI
Resistive: 10A MARKING AREAX D\
Inductive: 5A ZNE\

Lamp: 3A

DWV: 1050 VRMS
Electrical Life: 25,000 cycle

—
2
(]
(9
m
el
(9]
=
=
0
ar
m
wn

]

MECHANICAL:
Mechanical Life: 100,000 cycles

Operating Force: Pole One: 3.00 Ibs. +.75 Ibs.
Pass through Detent: 6.50 Ibs. +.75 Ibs.
Pole Two: 6.0, +0, -3 Ibs.

MATERIALS:

Button: Red anodized aluminum

DETENT

ENVIRONMENTAL: | %?A?_STRAVEL

(2.20)

=

Housing: Black anodized aluminum

<— (.50) —=

Temperature Range: -40°C to +85°C
Seal: Sealed to IP68S

Specifications Subject To Change Without Notice www.otto-controls.com 293
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U2

TRIGGER
SWITCHES

COMMERCIAL GRADE TRIGGER SWITCHES

ONE-STEP AND TWO-STEP, PRECISE, COMMERCIAL GRADE

U2-618

The U2-618 is a precision two-step, logic level trigger switch offering two levels of operation with positive
detent between levels. The switch has an actuating force of 2.50 Ibs. to make the first pole, and an
additional 4.5 Ibs. to actuate the second pole.

Standard Characteristics/Ratings:

ELECTRICAL RATINGS (@28 VDC):

Load

Sea Level

50,000 ft.

Operating Force:

Pre-Travel Detent One: 2.50 Ibs. + 0.75 Ibs.
Pole One: 2.50 Ibs. + 0.75 Ibs.

Pass through Detent Two: .265 Ibs. +.075 Ibs.

1.900 MAX.
Resistive: 1A 1A s ot — 1000&.016T
Inductive: 5A S5A TH Ha1018 ﬁ B SIDE COVERS.
Logic Level: 10mA @5V | | 72016 o BLACK ANODIZED
DWV: 1050 VRMS 400 VRMS <{ fffffff ]»
Electrical Life: 25,000 cycle
MECHANICAL: 12345 0165
Mechanical Life: 100,000 cycles NiAx.

7 .094+.016
TYP.

Pole Two: 450 Ibs. + 1.00 Ibs. \ﬂ‘:/
MATERIALS: A oros0s ]
" 1.062+062
Button: Red thermoplastic POINT OF MEASURE
N " FOR FORCE AND TRAVEL 57.0° 4.5
Housing: Black thermoplastic THERMOPLASTIC
> - - LBLFJ{T;QES —e— .1561.016
Side Covers: Black anodized aluminum COLOR: THERMOPLASTIC ] 100
HOUSING . 031
COLOR: BLACK 688"
.160; . -
ENVIRONMENTAL: FIRST DETENT —om| e 016
o o .265]
Temperature Range: -55°C to +85°C SECOND DEVENT
. H .4404.060
Seal: Unsealed per MIL-PRF-8805, Design 1 TOTAL TRAVEL

U2-664

The U2-664 is a precision, single pole trigger switch with an actuating force of 2.25Ibs. and no detent.
Itis designed to handle resistive electrical loads up to 7A at 28VDC.

Standard Characteristics/Ratings:

294 OTTO Full Line Catalog

COLOR: GRAY

Specifications

ELECTRICAL RATINGS (@28 VDC):
Load Sea Level 50,000 ft. 1.900 MAX.
Resistive: T1A 4A 000

esistive; e 6415016 e 1.000+.016 ———= @125
Inductive: 4A 2.5A v—ﬂ» 312+.016
DWV: 1050 VRMS 400 VRMS { ALOMNON

: : A724.016 o BLACK ANODIZED
Electrical Life: 50,000 cycle | R |
MECHANICAL: \ /
Mechanical Life: 100,000 cycles \ .
- t\ / 1450 1.234+.016 . 7
Pretravel: .130 min. from Full Qut ; MAX \
Overtravel: .015 min. before Detent | \‘_ : ®) /\ 0932018
Actuation Force: 2.250 Ibs. + 0.500 Ibs. /" \‘ \
! ) .

MATERIALS: [ ! / L -~ ﬁ o
Button: Gray Thermoplastic N ‘ N
Housing: Black Thermoplastic v62 +.016J

- - - 092000
Side Covers: Black Anodized Aluminum R1.0655062

POINT OF MEASURE 100 —= 57.0°+.5
ENVIRONMENTAL: FOR FORCE & TRAVEL
Temperature Range: -40°C to +85°C THERMOPLASTIC HOUSING TOTALZ?'SRiA'\%E 186+.016
- COLOR: BLACK le ggg*031

Seal: Unsealed per MIL-PRF-8805, Design 1 THERMOPLASTIC BUTTON -.000

Subject To Change Without Notice




OVERVIEW

Trim Switches

' .

MAX RATING

-

SERIES FEATURE ACTUATION (Resistive) SEAL RATING MOUNTING CIRCUITRY
T 2-Way Momentary 10mA @ 5VDC P64, IP6SS, 11/16" dia. Threaded SPST (x2)
(mini) Quiet Operation (logic level) Watertight per or Press Fit
MIL-PRF-8805 Design 3
T1-T 2-Way Momentary/ 2A @ 28VDC Water Resistant per 11/16" dia. Threaded SPST (x2)
(mini) Tactile Feedback Maintained or 10mA @ 5VDC MIL-PRF-810F, Method
(logic level) 506.4 Procedure 3 (Drip)
T2 2-Way Momentary 10mA @ 5VDC P64, IP6SS, 11/16" dia. Threaded SPST (x3)
(mini) Quiet Operation (logic level) Watertight per or Press Fit
Center Pushbutton MIL-PRF-8805 Design 3
T4 4-Way Momentary 10mA @ 30mV P64, IP6SS, 11/16" dia. Threaded SPST (x4)
(mini) Quiet Feedback (low level) Watertight per or Press Fit
MIL-PRF-8805 Design 3
T4-T 4-Way Momentary with 2A @ 28VDC IP64, IP68S, 3/4" dia. Threaded SPST (x4)
(mini) Tactile Feedback Tactile Feel or 10mA @ 5VDC Water Resistant per or Press Fit
(logic level) MIL-PRF-810F, Method
506.4 Procedure 3 (Drip)
T5 4-Way Momentary, 10mA @ 5VDC IP64, IP6SS, 11/16" dia. Threaded SPST (x5)
(mini) Quiet Operation Lenient Option (logic level) Watertight per or Press Fit
Center Pushbutton MIL-PRF-8805 Design 3
T8 8-Way Momentary 10mA @ 5VDC IP64, IP6SS, 11/16" dia. Threaded SPST (x8)
(mini) Quiet Operation (logic level) Watertight per or Press Fit
MIL-PRF-8805 Design 3
T8-T 8-Way Momentary with 2A @ 28VDC IP64, IP6SS, 3/4" dia. Threaded SPST (x8)
(mini) Tactile Feedback Tactile Feel or 10mA @ 5VDC Water Resistant per or Press Fit
(logic level) MIL-PRF-810F, Method
506.4 Procedure 3 (Drip)
TK 4-Way or Momentary with 50mA @ 12VDC P64, IP6SS, 5/8" dia. Threaded SPST (x4)
(mini) 4-Way w/ Center Pushbutton Tactile Feel (logic level) or Unsealed or
Tactile Feedback SPST (x5)
SPT Two 2-Way Momentary with 2A @28VDC Water Resistant per 3/4" dia. Threaded Two SPST (x2)
(split trim) Trim Switches Tactile Feel or 0.6mA @ 15VDC MIL-PRF-810F, Method
(logic level) 506.4 Procedure 3 (Drip)
T2 2-Way, Momentary with 10A @ 28VDC MIL-PRF-8805 - Threaded or SPST, DPST
(large) Center Pushbutton Tactile Feel Dusttight per Design 2, Press Fit Double Break (x3)
Option Resilient per Design 4
T4 4-Way Momentary with 5A @ 30VDC MIL-PRF-8805 - Press Fit SPST (x4)
(large) Tactile Feel Dusttight per Design 2, Multi-Pole Option
Resilient per Design 4
5 4-Way plus Center Main- 2A @ 28VDC MIL-PRF-8805 - Threaded or SPST (x5)
(large) Center Pushbutton tained, Dusttight per Design 2 Press Fit Multi-Pole Option
Momentary with
Tactile Feel
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| TRIM

T1 MINI TRIM SWITCHES

2-WAY MINI TRIM, COMMERCIAL & MILITARY GRADES

The T1 Mini Trim is a single pole, double throw, center off,
momentary contact (self return to center off) switch. Numerous
button styles are available on both the Commercial and Military
grade switch versions. Mini Trims are typically press fit into
control grips or panel mounted using versions with an 11/16"
threaded case. Mini Trims are also available with multiple
sealing levels to fit all applications.

T\

296

Typical Dimensions
Standard Characteristics/Ratings:
ELECTRICAL RATINGS:
11/16-27 UNS-2A I_ d R fn
— L oa ating
4 Resistive 10mA @ 5VDC (logic level)
- Inductive 1A @ 28VDC
I DWV 1050Vrms
. 06 MIN. TYP ‘ 040 % 08 MIN. TP Logic Level 10mA Resistive @ 5VDC
s ] Electrical Life: 100,000 cycles 1A Inductive @ 28VDC
Press Fit Threaded Body Lever Travel: 15° max from center OFF
Seal: IP64 or IP68S or MIL-PRF-8805 Design 3
Operating Temp Range: -55°C to +85°C
T Operating Force: 16 0z +/- 6 0z
Lever Pivot & Stop Strength:  Switch is capable of withstanding a force of 25.0 Ibs.
R.0474.015 BOSS Cdu%&g;a‘% 3 applied to the actuating button. The button also
) 2 /&\/\ withstands 15.0 Ibs. minimum pull force.
115 X.030 A1 45°
THICK TYP. OMMON A\
TERM. "C" N 1 MATERIALS:
118 X 015 THK. Case: Aluminum alloy or thermoplastic
1 .
JIRK 030 Button: Thermoplastic
4’ TO FLAT Terminals: Silver over brass
Gold over silver over brass for logic level
Press Fit Threaded Body Terminal Hardware: None provided
Mounting Hardware: Hex nut, tooth lockwasher and panel gasket
where applicable
T1 MINI TRIM PART NUMBER CODE
m - X X X X X X
Series Grade Button Style Case Style Seal Level Current Rating  Button Color*
T1. 2-Way C. Commercial A. 2-Way Jog 1. Press Fit 1. 1P64 Dusttight 1. Standard 1. Red
M. Military B. Tall Jog 2. Threaded 2.1P68S Watertight D 2. Logic Level 2. Black
C. Rocker 3. Design Symbol 3 Watertight 8. Gray
D. Cone per MIL-PRF-8805 and Meets N. Not Applicable**
E. LRUD Hat Environmental Testing per
F. 10UD Hat MIL-DTL-9419
G. Hat
H. Stadium
;’ g_avsvtzlie Jo * Contact factory for additional button colors.
) V00 ** Use when specifying button styles L, M, N and P.
L ‘Short Bat @ Not available with Military Grade
M.Bat Y
N. Post

P. 4-40 Threaded Post
Q. Rotated Stadium

T1 Mini Trim Button Styles are shown on the Button Styles page and in the appendix.

OTTO Full Line Catalog
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T1-T

T1-T MINI TRIM SWITCHES  Sundies

2-WAY MINI TRIM, COMMERCIAL GRADE

The T1-T Mini Trim is a latching, single pole, single throw, center
off, momentary/maintained action contact switch. The T1-T has
an 11/16" threaded case making itideal for panel or control grip
mounting. The switch provides a 2-way momentary/maintained
toggle action with a positive click action. Four switch action/
circuit options provide you with the choice you need for your
application in aerospace, off-highway and all other demanding
applications.

Maintained Position

Center Off Position

Standard Characteristics/Ratings:
11/16-20 2A THREAD ELECTRICAL RATINGS:
Load Sea Level @ 28VDC
- ? Resistive 2A
(1) [ (@s0) Inductive 1A
= [183] DWYV 1050Vrms
— & Logic Level 10mA @ 5VDC
Electrical Life: 100,000 cycles
Mechanical Life: 100,000 cycles
"*[(1%79)]4“ Seal: Water resistant per MIL-STD-810F, method 506.4, procedure 3 (drip)
(..82) Operating Temp Range: -55°C to +85°C
[20.9] Pretravel: 9.5° max
Overtravel: 1.5° min
(.10 ) Return Point: 4° min
[2.5] Operating Force: 1.00 + 0.50 to make contact in momentary position
0.90 + 0.45 to make contact in maintained position
2 0.45+0.30to return to neutral position from maintained position
1
.45) (19
[(11‘3)] ([4.7]) § W . MATERIALS:
. Case: Anodized aluminum
Button: Thermoplastic
POS. 2 Mounting Hardware: Hex nut and lockwasher
‘ SPST-NO ‘ SPST-NO ‘ SPST-NO ‘ SPST-N ‘
MAIN-ON/OFF/MAIN-ON MOM-ON/OFF/MAIN-ON MAIN-ON/OFF/MOM-ON MOM-ON/OFF/MOM-ON
. SCHEMATIC : SCHEMATIC : SCHEMATIC ' SCHEMATIC '
T._O MAINTAIN ; T._G MOMENTARY ; T._O MAINTAIN ; T._O MOMENTARY 1
LD_.L MAINTAIN D_.L MAINTAIN D_.L MOMENTARY ' D_'L MOMENTARY '
3
T1-T MINI TRIM PART NUMBER CODE .
mr - X X X X X * b
Series Grade Switch Action/Circuit Case Style Current Rating Button Color  Not Used é
T1-T.2-Way  C. Commercial ~ A. MAIN-ON/ OFF / MAIN-ON 1. Threaded with D-Flat, 1. Standard 1. Red Leave Blank 3
B. MOM-ON / OFF / MAIN-ON Black 2.logic Level 2. Black a)
€. MAIN-ON / OFF/ MOM-ON 2. Threaded with Double D-Flat, 8. Gray I
D. MOM-ON/ OFF / MOM-ON Black A
3. Threaded with D-Flat,
Clear
4. Threaded with Double D-Flat,
Clear
Specifications Subject To Change Without Notice www.otto-controls.com 297
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T2

MINI TRIM
SWITCHES

T2 MINI TRIM SWITCHES

2-WAY PLUS CENTER PUSHBUTTON MINI TRIM, COMMERCIAL & MILITARY GRADES

The T2 Mini Trim is a single pole, 3 throw Center off momentary
contact (self return to center off) switch. Numerous button
styles are available on both the Commercial and Military grade
switch versions. Mini Trims are typically press fit into control
grips or panel mounted using versions with an 11/16” threaded
case. Mini Trims are also available with multiple sealing levels
to fit all applications.

Typical Dimensions

.12 X.03
THK. TYP.

.12 X.02 THK.

COMMON TERM. "C" TO FLAT

Press Fit i Threaded Body

POS. 3 g
F

(PSHBTN MODE)
0S. 1

SCHEMATIC

] 187 Standard Characteristics/Ratings:
—e 400 —= 50
11/16-27 UNS-2A
015 f @ .o70HoLE 050 == TO WITHIN .050 ELECTRICAL RATINGS:
DEEP FLAT U TYP. - OF SHOULDER Load Rating
5600 647 ‘: Resistive (logic level) 10mA @5VDC
= i ‘ ‘ Inductive 1A @ 28VDC
LY
AJ A .06 MIN. HJ ] .06 MIN. TYP. Dwv 1050vrms
(=— .040 =— .040 Electrical Life: 100,000 cycles
=—.75 =—.75 Lever Travel: Toggle: 15° max from center OFF
Pushbutton: 0.020 inches min
Press Fit Threaded Body Seal: IP64 or IP68S or MIL-PRF-8805 Design 3
Operating Temp Range: -55°C to +85°C
Actuating Force: Toggle: 16 0z +/- 6 0z
T2 Pushbutton: 5.0 Ibs. max
12 X.02 THK. Lever Pivot & Stop Strength:  Switch is capable of withstanding a force of 25.0 Ibs.
R.047+.015 BOSS COMMON TERM. "C"

applied to the actuating button. The button also
withstands 15.0 Ibs. minimum pull force.

MATERIALS:

Case: Aluminum alloy or thermoplastic
Button: Thermoplastic

Terminals: Silver over brass

Brass with gold over silver for logic level

Terminal Hardware:

None provided

Mounting Hardware:

Hex nut, tooth lockwasher, panel seal gasket
where applicable

T2 MINI TRIM PART NUMBER CODE

T2 - X X X
Series/Grade/ Button Style Case/StvIe
T2.2-Way C. Commercial B. Tall Jog 1. Press Fit
Plus Center M. Military C. Rocker 2. Threaded
Pushbutton D. Commercial - D. Cone

Lenient Center* . Hat
N. Military - H. Stadium
Lenient Center* J. Castle

Q. Rotated Stadium

* Wider angle of operation for center pushbutton.
** Contact factory for additional button colors.
@ Not available with Military Grades, option M and N

X X

X

/ o~

Seal Level

1. IP64 Dusttight

2.1P68S Watertight D

3. Design Symbol 3 Watertight
per MIL-PRF-8805 and Meets
Environmental Testing per
MIL-DTL-9419

T2 Mini Trim Button Styles are shown on the Button Styles page and in the appendix.

298 OTTO Full Line Catalog

Current Rating  Button Color**

1. Standard 1. Red
2. Logic Level 2. Black
8. Gray

N. Not Applicable

Specifications Subject To Change Without Notice




T4

T4 MINI TRIM SWITCHES  SWnciis

4-WAY MINI TRIM, COMMERCIAL & MILITARY GRADES
The T4 Mini Trim is a single pole, 4 throw, center off, momentary
contact (self return to center off). Numerous button styles are
available on both the Commercial and Military grade switch
versions. Mini Trims are typically press fit into control grips or
panel mounted using versions with an 11/16” threaded case.
Mini Trims are also available with multiple sealing levels to fit
all applications.
Typical Dimensions Standard Characteristics/Ratings:
ELECTRICAL RATINGS:
- 500 — :
':ZO 050 11116.27 UNS-2A Load Rating
187 —=| 050 —= TO WITHIN .050 - :
015 ﬁ %070 040 - OF SHOULDER Resistive 10mA @ 5VDC (logic level)
DEEP FLAT _ HOLE TYP. @ .070 HOLE Inductive 1A @ 28VDC
T 1 YP. DWV 1050Vrms
& 600 647 " " "
B Electrical Life: 100,000 cycles 1A Inductive @ 28VDC
N F Lever Travel: 15° max from center OFF
e 040 ﬁ .06 MIN. TYP. _
‘J Seal: 1P64 or IP68S or MIL-PRF-8805 Design 3
.06 MIN. —= 635 - " "
I le 75 A Operating Temp Range: -55°C to +85°C
Actuating Force: 16 0z +/- 6 0z
Lever Pivot & Stop Strength:  Switch is capable of withstanding a force of 25.0 Ibs.
. applied to the actuating button. The button also
Press Fit Threaded Body withstands 15.0 Ibs. minimum pull force.
MATERIALS:
T4 - Case: Aluminum alloy or thermoplastic
RO4T+ 0158088 sx _Osﬁ TO FLAT T Button: Thermoplastic
: 15,030 vocs THC TP 2 Terminals: Silver over brass
§ THK. TYP. 2 Brass with gold over silver for low level
i Terminal Hardware: None provided
4 ros.1 10 S }Onposa . 5° Mounting Hardware: Hex nut, tooth lockwasher, panel seal gasket
118 X .015 THK. 118 X015 THK. where applicable
COMMON TERM. "C" COMMON TERM. "C"
Press Fit EA Threaded Body
T4 MINI TRIM PART NUMBER CODE
™M - X X X X X X
Series Grade Button Style Case Style Seal Level Current Rating  Button Color*
T4.4-Way C. Commercial A. 2-Way Jog 1. Press Fit 1. IP64 Dusttight 1. Standard 1. Red
M. Military B. Tall Jog 2. Threaded 2. IP68S Watertight® 2. Logic Level 2. Black
C. Rocker 3. Design Symbol 3 Watertight 8. Gray
D. Cone per MIL-PRF-8805 and Meets N. Not Applicable**
€ Lo ol esng o 5
F. 10UD Hat i ol
G. Hat >
H. Stadium E
J. Castle é
K. 4-Way Jog =
L. Short Bat e
M.Bat @ Not available with Military Grade. oIC
N. Post * Contact factory for additional button colors. m
P. 4-40 Threaded Post ** Use when specifying button styles L, M, N and P.

Q. Rotated Stadium

T4 Mini Trim Button Styles are shown on the Button Styles page and in the appendix.

Specifications Subject To Change Without Notice www.otto-controls.com 299


https://www.otto-controls.com/

T4-T

TACTILE

MINI TRIM

T4-T TACTILE MINI TRIM

4-WAY MOMENTARY TOGGLE WITH TACTILE RESPONSE

Tactile switches remain a favorite among design engineers
because the positive detent indicates circuit transfer to the
operator. The T4-T toggle switch provides a 4-way momentary
toggle action with detent providing a positive click action.

T4-T seal options include IP64, IP68S and water resistant per
MIL-STD-810F; method 506.4, procedure 3 (drip).

The T4-T series provides Commercial and Military grade
switching with a positive click action, ideal for grip applicationsin
aircraft and off-road equipment.

Features:

¢ Positive detent

¢ 4-way momentary toggle action
¢ Positive click action

e Enclosure sealed to IP64, IP68S or water resistant per
MIL-STD-810F; method 506.4, procedure 3 (drip)

¢ Logic level options

¢ Available in Commercial & Military grades
e Variety of button styles & colors available
* RoHS compliant

POS. 1
50— 1

Ao o0

POS. 4 POS. 2

o o—y

3 A7
POS. 3
SPST-NO

4 WAY
SCHEMATIC

POS. 1

50—y ; /JUMPER
2 8

[
POS. 4 POS. 2
! .
6 4
3 A7
"~ POS.3
SPST-NO
4 WAY WITH COMMON JUMPER
SCHEMATIC

300 OTTO Full Line Catalog

Short Hat Button Style

Castle Button Style

Y

L

Inverse Hat Button Style

(Unsealed Versions Shown)

Standard Characteristics/Ratings:

ELECTRICAL RATINGS:

Load Sea Level @ 28VDC
Resistive 2A

Inductive 1A

DWV 1000Vrms

Logic Level 10mA @ 5VDC

Electrical Life:

100,000 cycles min. (Military)
150,000 cycles min. (Commercial)

Mechanical Life:

500,000 cycles

Seal: IP64, IP68S or water resistant per MIL-STD-810F, method 506.4,
procedure 3 (drip)
Operating Temp Range: -55°C to +85°C

Operating Force:

0.751b. +/- 0.25 Ib.

Button Strength: 4.5 Ib. minimum pull
Overtravel: 1.5° min
Pretravel: 9.5° max
Return Point: 4° min
MATERIALS:
Case: Black Thermoplastic
Button: Thermoplastic
Terminals: Copper or brass
Gold over silver for logic level
Bushing: Black anodized aluminum alloy

Mounting Hardware:

Hexnut, lockwasher and panel seal gasket where applicable

Specifications Subject To Change Without Notice



T4-T

T4-T TACTILE MINI TRIM MINI TRIA

4-WAY MOMENTARY TOGGLE WITH TACTILE RESPONSE

-3/4-20 -2A UNEF
TO WITHIN .050
OF SHOULDER

|

Il
‘ I~
AN I
8X .100+.003

=.46+.06 —lﬂi .70 8X.130

DRAWING VIEWS FOR SEAL LEVEL 3 (DRIP)

Short Hat Button Style
with Threaded Case

DRAWING VIEW FOR SEAL LEVEL 1 (IP64) DRAWING VIEW FOR SEAL LEVEL 2 (IP68S)
(FOR FEATURES NOT DIMENSIONED SEE MAIN DRAWING VIEWS)  (FOR FEATURES NOT DIMENSIONED SEE MAIN DRAWING VIEWS)

F

= (.37) -

[=— 040
8X (.06
HOLE

.660.005

POS. 4 =—— —-—-— @ .625+.005

| C R.037+.005 SE
_115t 8X 140 —==] L 8X .100£.003 < 3

—= .37+.06 728 ——==

== @.790 O) @.625+.008
Short Hat Button Style 9 )
with Press Fit Case — = = =
} ] L 115
4406 =] 46+.06 708
(FOR FEATURES NOT DIMENSIONED SEE MAIN DRAWING VIEWS) (FOR FEATURES NOT DIMENSIONED SEE MAIN DRAWING VIEWS)

T4-T PART NUMBER CODE

T4-T /X 7( /X /X X X
Series Grade Button Style* Case Style Seal Current Rating Button Color**
T4-T 4-Way C. Commercial A.2-Way Jog 3.Press Fit 1. 1P64 Dusttight 1. Standard 1.Red
M. Military B. Tall Jog 4. Threaded 2. IP68S Watertight 2. Logic Level 2.Black
C. Rocker 3. Water resistant per 3. Standard With 8. Gray
D. Cone MIL-STD-810F, method Internal Jumper
E. LRUD Hat 506.4, procedure 3(drip) 4, Logic Level With ;U'
F. I0UD Hat Internal Jumper =
G. Hat <
H. Stadium 2
J. Castle é
K. 4-Way Jog =
L. Inverse Hat @)
M. Tall Hat e L
N. Short Hat ontact factory for wn

P. Rotated Stadium additional colors.

*T4-T Mini Trim Button Styles are shown on the Button Styles page and in the appendix.
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15

MINI TRIM
SWITCHES

T5 MINI TRIM SWITCHES

4-WAY PLUS CENTER PUSHBUTTON MINI TRIM, COMMERCIAL & MILITARY GRADES

The T5 Mini Trim is a single pole, 5 throw Center off momentary
contact (self return to center off) switch. Numerous button
styles are available on both the Commercial and Military grade
switch versions. Mini Trims are typically press fit into control
grips or panel mounted using versions with an 11/16” threaded
case. Mini Trims are also available with multiple sealing levels
to fit all applications.

Typical Dimensions

R.047+ .015 BOSS
2

.118 X .015 THK.

- = WiTHH .00 UER> Standard Characteristics/Ratings:
N &
. T . p - - ELECTRICAL RATINGS:
Ry J ; =T f/ 3 GTOMOLE T Load Rating
; "' i 1 (T T~ Resistive 10mA @ 5VDC (logic level)
& @.BD p |4
= b= Inductive 1A @ 28VDC
I i L] 18
I W DWV 1050Vrms
= [ o60 VN PP | I | S— Electrical Life: 100,000 cycles 1A Inductive @ 28VDC
e | Lever Travel: Toggle: 15° max from center OFF
=10 Pushbutton: 0.020 inches min
Press Fit Threaded Body Seal: IP64 or IP68S or MIL-PRF-8805 Design 3
Operating Temp Range: -55°C to +85°C
Operating Force: Toggle: 16 0z +/- 6 0z
T5 Pushbutton: 5.0 Ibs. max

Lever Pivot & Stop Strength:

Switch is capable of withstanding a force of 25.0 Ibs.
applied to the actuating button. The button also
withstands 15.0 Ibs. minimum pull force.

: j C (COM. TERM.) MATERIALS:
N ase 15 X030 18 X015 THE. Case: Aluminum alloy or thermoplastic
THK. TYP. -
\/\/ Button: Thermoplastic
7 45 Terminals: Silver over brass

Brass with gold over silver for logic level

COMMON TERM. "C" . Threaded Body
Press Fit Terminal Hardware: None provided
Mounting Hardware: Hex nut, tooth lockwasher, panel seal gasket
\ where applicable
1
T5 MINI TRIM PART NUMBER CODE
™m - X X X X X X
Series Grade Button Style Case Style Seal Level Current Rating Button Color*
T5. 4-Way C. Commercial B. Tall Jog 1. Press Fit 1. 1P64 Dusttight 1. Standard 1. Red
Plus Center M, Military C. Rocker 2. Threaded 2.1P68S Watertight ® 2.LogicLevel 2. Black
Pushbutton D. Commercial - D. Cone 3. Design Symbol 3 Watertight 8. Gray
Lenient Center*  E, LRUD Hat per MIL-PRF-8805 and Meets N. Not Applicable**
N. Military - G. Hat Environmental Testing per
Lenient Center* H. Stadi MIL-DTL-9419 * Contact factory for
- Stagium additional button colors.
J. Castle
K. 4-Way Jog
P. 4-40 Threaded Post

*Wider angle of operation for center pushbutton.
**Use when specifying Button Style P
@ Not available with Military Grades, option M and N.

Q. Rotated Stadium

T5 Mini Trim Button Styles are shown on the Button Styles page and in the appendix.
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T8

MINI TRIM
SWITCHES

T8 MINI TRIM SWITCHES

8-WAY MINI TRIM, COMMERCIAL & MILITARY GRADES

The T8 Mini Trim is a single pole, 8 throw, center off momentary
contact (self return to center off) switch. Numerous button
styles are available on both the Commercial and Military grade
switch versions. Mini Trims are typically press fit into control
grips or panel mounted using versions with an 11/16" threaded
case. Mini Trims are also available with multiple sealing levels
to fit all applications.

Typical Dimensions

Press Fit
R.047+.015 BOSS . i
187—= 2 Standard cteristics/Ratings:
@ .070 HOLE 3
P. # 115X 030 ELECTRICAL RATINGS:
Ay THKTYP. Load Rating
- $.600 647 7 ) Resistive 10mA @ 5VDC (logic level)
y . ’
49‘ f . 45 Inductive 1A @ 28VDC
.06 MIN. TYP.
DWV 1050Vrms
46'040 118 X 015 THK.
F==.75 COMMON TERM. "C" Electrical Life: 100,000 cycles

Lever Travel: Toggle: 15° max from center OFF
Threaded Body Seal: 1P64 or IP68S or MIL-PRF-8805 Design 3
.500 658 Operating Temp Range: -55°C to +85°C
A(()st IEH 11627 UNS2A ‘T TO FLAT T Operating Force: Toggle: 16 0z +/- 6 0z
. ﬂ [ 52 \é\’}.l‘TOHJ'dD%iS '1T:_|5K)_(T'%O_ 2 Lever Pivot & Stop Strength:  Switch is capable of withstanding a force of 25.0 Ibs.

applied to the actuating button. The button also

@ .070 HOLE TYP. withstands 15.0 Ibs. minimum pull force.

1 MATERIALS:
—=] 106 MIN. TYP. 4 Button: Thermoplastic
LH 75 poS. 2 118 X015 THK. Case: Black anodized aluminum alloy
POS. 5 POS.6 Terminals: Silver over brass

Brass with gold over silver for logic level

Terminal Hardware: None provided

Hex nut, tooth lockwasher, panel seal gasket
where applicable

Mounting Hardware:

i

POS. 8 POS.7

POS. 4

T8 MINI TRIM PART NUMBER CODE

M - X X X X X X
Series Grade Button Style Case Style Seal Level Current Rating  Button Color*
T8.8-Way C. Commercial A. 2-Way Jog 1. Press Fit 1. IP64 Dusttight 1. Standard 1. Red
M. Military B. Tall Jog 2. Threaded 2. 1P68S Watertight® 2. Logic Level 2. Black
C. Rocker 3. Design Symbol 3 Watertight 8. Gray
D. Cone per MIL-PRF-8805 and Meets N. Not Applicable**
E. LRUD Hat Environmental Testing per
MIL-DTL-9419 * Contact factory for additional —
E‘ :-IUl:D Hat button colors. e
-ha . @ Not available with Military Grade ** Use when specifying button z
H. Stadium styles L, M, N and P 5
J. Castle é
K. 4-Way Jog =
L. Short Bat (@)
M.Bat S[=
N. Post m

P. 4-40 Threaded Post
Q. Rotated Stadium

T8 Mini Trim Button Styles are shown on the Button Styles page and in the appendix.
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BS

MINI TRIM
BUTTON STYLES

11, T2, T4, T5 & T8 MINI TRIM BUTTON STYLES

T1, T2, T4, T5 AND T8 MINI TRIM BUTTON STYLES

®( ®q &
&) == = |
XIEXYIEX

\/

l

I
N7

304 OTTO Full Line Catalog
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T8-T

T8-T TACTILE MINI TRIM i

8-WAY MOMENTARY TOGGLE WITH TACTILE RESPONSE

The T8-T toggle switch provides an 8-way momentary
toggle action with detent providing a positive click action
that indicates circuit transfer to the operator. The T8-T
series provides commercial and military grade switching
with sealing up to IP68S, and is ideal for grip applications in
aircraft and off-road equipment.

Features:
¢ Positive detent
e 8-way momentary toggle action

¢ Panel sealed to IP64, IP68S or unsealed Hat Button Style Inverse Hat Button Style
o Positive click action with Press Fit Case with Threaded Case

¢ Logic level switching option - -
Standard Characteristics/Ratings:

¢ Available in commercial & military grades L ECTRICAL RATINGS
e Variety of button styles & colors available Toad Son Lovel @ Z8VDC
¢ RoHS compliant Resistive 2
Inductive 1A
DWV 1000Vrms
Logic Level 10mA @5VDC
POS. 1 POS. 1
Electrical Life: 30,000 cycles (Military), 50,000 cycles (Commercial)
50_'T'_° 1 50_'T' I 1 Mechanical Life: 150,000 cycles
2 8 2 8
\—{ j’ j Seal: 1P64, 1P68S or unsealed
POS. 4 \%)_ POS.2  POS.4 ._%)_, POS. 2 Operating Temp Range: -55°C to +85°C
l’ }_\ l’ }_&*‘ Operating Force: 1.2 1b. +/- 0.5 Ib.
6 4 6 4 Button Strength: 4.5 bs. min pull
’ D_'/—LA_; "‘ir;ﬁ Overtravel: 1° min
POS. 3 \ POS. 3 Pretravel: 9.5° max
JUMPER Return Point: 3.5° min
8-WAY SCHEMATIC 8-WAY SCHEMATIC
WITH JUMPER MATERIALS:
Case: Black Thermoplastic
Button: Thermoplastic
Bushing: Black anodized aluminum alloy
Mounting Hardware: Hexnut, lockwasher, and panel seal (level 1 and 2 only)
T8-T PART NUMBER CODE
T8-T X X X X
Series/ Grade/ Button\ Style cgswle }al* Current Rating Button Color**
T8-T 8-Way C. Commercial D. Cone 3.Press Fit 1.1P64 1. Standard 1. Red
M. Military E. LRUD Hat 4. Threaded 2.1P68S 2. Logic Level 2. Black
F.10UD Hat 3. Unsealed 3. Standard With 8. Gray 5‘
G. Hat Internal Jumper E
H. Stadium 4. Logic Level With
J. Castle Internal Jumper g
K. 4-Way Jog o
R. Inverse Hat (@)
: ;z!rl;liltat * Panel seal only é

; ** Contact factory for additional colors.
Q. Stadium Rotated

T8-T Mini Trim button styles are shown on the Button Styles page and in the appendix.
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T8-T
TACTILE
MINI TRIM

T8-T TACTILE MINI TRIM

8-WAY MOMENTARY TOGGLE WITH TACTILE RESPONSE

P (CONTACT SET 1)
5

(CONTACT
SET 2)
4

Inverse Hat Button with
Threaded Case Style

3/4-20 -2A UNEF
TO WITHIN .050
OF SHOULDER

(CONTACT
SET 4)

—
)
7
(CONTACT SET 3)
A ’ ’ 8X .100+.003 |<— 700 TO FLAT %-1
(119)
Vi ” [=— 49+.06 *—l-s— 70 @.875

POsS. 7

8X.130

VIEW PROJECTED FROM

PLANE CREATED BETWEEN ‘J
POSITIONS 7 AND 5.
=—.51+.06 <—.53+.06
DRAWING VIEW FOR SEAL LEVEL 1 (IP64 DRAWING VIEW FOR SEAL LEVEL 2 (IP68S) _
(FOR FEATURES NOT DIMENSIONED SEE MAIN DRAWING VIEWS) (FOR FEATURES NOT DIMENSIONED SEE MAIN DRAWING VIEWS)
F
Hat Button with Press Fit i st

(CONTACT SET 1)
5

Case Style

(CONTACT

8X (.06
: HOLE
=
f— - — - — @ 625+.005
(474) s I__ 140 —=] L 8X .100+£.003
POS. 5< = .461.061— 728 ———=|
-

DRAWING VIEWS FOR SEAL LEVEL 3 (UNSEALED)

SET 4)

R.037+.005

o) @.790

—
- ‘
J =
49+.06
51£.06 707

DRAWING VIEW FOR SEAL LEVEL 1 (IP6K4S) DRAWING VIEW FOR SEAL LEVEL 2 (IP6K8S
(FOR FEATURES NOT DIMENSIONED SEE MAIN DRAWING VIEWS) (FOR FEATURES NOT DIMENSIONED SEE MAIN DRAWING VIEWS)

VIEW PROJECTED FROM
PLANE CREATED BETWEEN
POSITIONS 7 AND 5.

306 OTTO Full Line Catalog

BUTTON POSITION/SWITCH ACTION (ALL MOMENTARY CONTACTS - ALL OTHER CONTACT @.70
SETS NOT SHOWN ARE OPEN)

BUTTON

POSITION CONTACT SET 1 | CONTACT SET 2 | CONTACT SET 3 | CONTACT SET 4
1 50— o o1
2 8o~y o o4
3 70—y o o 3
4 60—y o o 2
5 50—y o 61 |8 e 04
6 80—y o 04 |79 Y e 03
7 7o~y o 03 |60 o 52
8 50— o o1 60> o o2 POS. 3
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T4-T AND T8-T MINI TRIM BUTTON STYLES

BS

MINI TRIM
BUTTON STYLES

T4-T AND T8-T MINI TRIM BUTTON STYLES

A - 2-\WAY JOG (T4-T ONLY)

B - TALL JOG (T4-T ONLY)

C - ROCKER (T4-T ONLY)

=2\
&/

i

D - CONE (T4-T AND T8-T)

F - 10UD HAT (T4-T AND T8-T)

t
-@-
|

G - HAT (T4-T AND T8-T)

J - CASTLE (T4-T AND T8-T)

H - STADIUM (T4-T AND T8-T)
N4

>

——

-

K - 4-WAY JOG (T4-T AND T8-T)

VRN
L - INVERSE HAT (T4-T) and R (T8-T)

M - TALL HAT (T4-T) and S (T8-T)

1

|

ry

N - SHORT HAT (T4-T) and T (T8-T)

P - STADIUM ROTATED (T4-T) and Q (T8-T)

ry

|

Specifications Subject To Change Without Notice
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TK

TACTILE MINI
TRIM SWITCHES

SHORTER, LOGIC LEVEL TACTILE MINI TRIM

LOGIC LEVEL 4-WAY OR 4-WAY PLUS CENTER PUSHBUTTON TACTILE MINI TRIM

TK with
Molex Connector

The TK Mini Trim is a tactile, 4-way, logic level, momentary
contact switch with a center pushbutton option designed to
fiteasilyin grips and control panels. The TK's shorter behind
panel length is nearly 2/10” shorter than OTTO's traditional
T4-T Mini Trim allowing for increased functionality and
efficiency in any application.

The TK offers three panel sealing level choices: unsealed,
dusttight to IP64, or watertight to IP68S.

The TK is a tactile switch which offers the operator a
positive click action indicating actuation, and is ideal for
grip applications in aircraft, off-road and material handling.

Features:
¢ Logic level, normally open
e Shorter behind panel

¢ 4-way or 4-way with center pushbutton momentary
toggle action

¢ Positive click action indicates actuation
e Panel sealed to IP64, IP68S or unsealed
¢ Wire leads or Molex connector

* RoHS compliant

TK MINI TRIM PART NUMBER CODE

=

Series Function Button Style
TK.Tactle 2. 2-Way (Center OFF)  A.2-Way Jog**  H. Stadium
3. 2-Way with B.Tall Jog** J. Castle
Center Pushbutton C. Rocker** K. 4-Way Jog
4. 4-Way (Center OFF) D. Cone L. Inverse Hat
5. 4-Way with E.LRUD Hat*** M. Tall Hat
Center Pushbutton  F.10UD Hat***  N. Short Hat

G. Hat

** Only available with Functions 2 and 3
*** Not available with Functions 2 and 3

- TK with
Wire Leads
(Coming Soon)

Standard Characteristics/Ratings:

ELECTRICAL RATINGS:
Load Rating
Resistive 50mA max @ 12VDC

Electrical Life:

1,000,000 cycles

Mechanical Life:

1,000,000 cycles

Seal: 1P64, IP68S or unsealed
Operating Temp Range: -40°C to +85°C
Operating Force: 1.0 Ib. +/- 0.5 Ib.

Total Travel Angle: 18° +/- 4°

Pushbutton Operating Force: 1.51b. +/- 0.5 Ib.

Total Pushbutton Travel: .05 1b. +/- .02 Ib.

Max. Allowable Force:

22 |bs. in any direction

P. Rotated Stadium

TK Mini Trim Button Styles are shown on the Button Styles page and in the appendix.
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UL 1213 (available in
4 weeks)

MATERIALS:

Case: Thermoplastic, black

Button: Thermoplastic

Bellows: Black silicone

Connection: Connector or wire leads

Mounting Hardware: Hex nut

X X X
Ee Style Panel Seal Level Connection Button Color*
4. Threaded 1. Unsealed 1. Molex Connector 1. Red

2.1P64 53398-0671 2. Black
3. IP68S 2.Wire Leads, 26 SAE, g, Gray

* Contact factory for additional button colors.

Specifications Subject To Change Without Notice



TK

TACTILE MINI
TRIM SWITCHES

SHORTER, LOGIC LEVEL TACTILE MINI TRIM

LOGIC LEVEL 4-WAY OR 4-WAY PLUS CENTER PUSHBUTTON TACTILE MINI TRIM

TK SERIES SCHEMATICS

TK-2-WAY SCHEMATICS TK-2-WAY WITH CENTER PUSHBUTTON SCHEMATICS

: 4i l PIN2 l ﬁ:—vsmow 45 Ii%PlNz : ’—i ii%YELLOW
POS. 2 }_{ —O— }_{ POS. 1 POS. 2 }—{ -—O— }—{ POS. 1 POS. 2 }_{ —O— }—{ POS. 1 o | POS.2 }—{ -—O— }—{ POS.1 | :
B I L' N
c

P\Naf—i ii : GREENV‘J ii : P|N4454I Z : GREEN

T

T

y ) 1 o 1
PING BLACK POS. 3 ! POS. 3 :
CONFIGURATION SHOWN IS CONNECTION 1, MOLEX CONNECTOR. CONFIGURATION SHOWN IS CONNECTION 2, T T L R
FLYING LEAD VERSION SHOWN SEPARATELY. FLYING LEAD VERSION PIN6 PIN5 BLACK VIOLET

CONFIGURATION SHOWN IS CONNECTION 2,

CONFIGURATION SHOWN IS CONNECTION 1, MOLEX CONNECTOR.
B FLYING LEAD VERSION

FLYING LEAD VERSION SHOWN SEPARATELY.

TK-4-WAY SCHEMATICS TK-4-WAY WITH CENTER PUSHBUTTON SCHEMATICS

PIN1 ELUE p|N 1 BLUE

us L = [

: c : ¢ :
PIN2 —— YELLOW 9 ——PIN2 [ —— YELLOW

w%wﬁ e

T
0 nl el S ' "l RS 3%#%3
| LT

[
: : POS. 3 : : POS. 3 :
PING PIN3 BLACK RED : : :

CONFIGURATION SHOWN IS CONNECTION 2, : POS. 5 : : POS.5
FLYING LEAD VERSION O Sl ] POSS

CONFIGURATION SHOWN IS CONNECTION 1, MOLEX CONNECTOR.
FLYING LEAD VERSION SHOWN SEPARATELY.

PING PIN5 PIN3 BLACK VIOLET RED

CONFIGURATION SHOWN IS CONNECTION 2,
FLYING LEAD VERSION

CONFIGURATION SHOWN IS CONNECTION 1, MOLEX CONNECTOR.
FLYING LEAD VERSION SHOWN SEPARATELY.

POS. 1 30

AE“ M
f5/8-24 UNEF-2A FLAT ORIENTATION

POS. 4 + POS. 2 @.70

MOLEX CONNECTOR:

.070 HIGH X .010 MIN DEEP 53 45.1 -
WHITE FILLED LETTERS 53 495-;: 65 53398-0671

MARKING VIEW
POS. (BOOT AND BUTTON
NOT SHOWN)
DRAWING VIEWS FOR PANEL SEAL LEVEL 3 (IP6K8S) MOLEX CONNECTOR CONNECTION
5/8 24 UNEF-2A - =
295i 004 /—5/8 24 UNEF-2A

@ .6304.005
600:t 004

SUGGESTED PANEL OPENING

L

DRAWING VIEW FOR PANEL SEAL LEVEL 1 (UNSEALED
(FOR FEATURES NOT DIMENSIONED SEE MAIN DRAWING VIEWS)

AT UL A

'z: .56
49 .68

DRAWING VIEW FOR PANEL SEAL LEVEL 2 (IP6K4S;
(FOR FEATURES NOT DIMENSIONED SEE MAIN DRAWING VIEWS)

POS. 1 5/8-24 UNEF-2A: PARTIAL STRIP- FLAT ORIENTATION —
| z
(%]
POS.4 + POS. 2 oAt §
—
(@)
s
m
.070 HIGH X .010 MIN DEEP —= (2.0 w
WHITE FILLED LETTERS
POS. 3 ,53 .53 18.5+.5

DRAWING VIEWS FOR SEAL LEVEL 3 (IP6K8S) FLYING LEAD CONNECTION
(FOR FEATURES NOT DIMENSIONED SEE MAIN DRAWING VIEWS)
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BS

MINI TRIM
BUTTON STYLES

TK MINI TRIM BUTTON STYLES

TK MINI TRIM BUTTON STYLES

TK Mini Trim Button Styles

@ 1| ®d e
@ @ dje
@ @ Ul

(T
&/

i

@)

)

N — SHORT HAT

P — STADIUM ROTATED

@

il
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SPT

SPLIT TRIM TRIM

TWO 2-WAY MOMENTARY TRIMS WITH TACTILE RESPONSE

Standard Characteristics/Ratings:

ELECTRICAL RATINGS:

Load Sea Level @ 28VDC

Resistive 2A

Inductive 1A

DWV 1050Vrms

Logic Level 10mA @ 5VDC

Electrical Life: 150,000 cycles commercial, 100,000 cycles military
Mechanical Life: 200,000 cycles

OTTO's Split Trim switch uses 2 single-pole-single-throw
momentary toggles with detent providing a positive click

Seal: Water resistant per MIL-STD-810F,
method 506.4 procedure 3 (drip)

Operating Temp Range: -40°C to +85°C

Operating Force: 0.75 +/- 0.25 Ibs.

Return Point: 4° minimum

Pretravel: 9.5° maximum

Overtravel: 1.5° minimum

MATERIALS:

Case: Black Anodized Aluminum

Button: Delrin

Terminals: Beryllium copper or brass

Gold over silver for logic level

action. Each two-way switch can operate independently or

Terminal Hardware:

None provided

simultaneously. OTTO's Split Trim switches are available

Mounting Hardware:

Hex nut and lockwasher

in both commercial and military grades and are most ideal
for applications in aircraft, but can also be used in medical,
unmanned vehicle, construction and agricultural equipment.

Features:

¢ Tactile Feedback

e 2-way momentary actuation of each switch
¢ Logic level switching option

e Water resistant per MIL-STD-810F; method 506.4,
procedure 3 (drip)

e Available in Commercial & Military grades
¢ Choice of button colors

e Choice of case styles

¢ RoHS compliant

SPST-NO
2 WAY
SCHEMATIC

SPLIT TRIM PART NUMBER CODE

SPT - X X X
Series Grade Button Style  Case Style*
SPT. Split Trim C. Commercial  A. Split Jog 1. Threaded with D-Flat
M.Military 2. Threaded with
Double D-Flat

*Contact factory for press fit case.
**Additional button colors are available.

Specifications Subject To Change Without Notice

X X X
Seal Level Current Rating  Button Color**
1. Unsealed (water resistant 1. Standard 1. Red
per MIL-STD-810F, method 2, Logic Level 2. Black
506.4, procedure 3 (drip)) 8. Gray
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SPT

TRIM SPLIT TRIM

TWO 2-WAY MOMENTARY TRIMS WITH TACTILE RESPONSE




T2

LARGE TRIM, 2-WAY PUSHBUTTON ™ 7ocais

MULTI-POSITION TOGGLE PLUS PUSHBUTTON, COMMERCIAL & MILITARY GRADES

The T2 series provides two functions in one compact switch: toggle and pushbutton action. Features toggle lockout when pushbutton
mode is actuated and pushbutton lockout whenin toggle mode. Aresilient seal in the plunger provides splashproof and dusttight seal.

Operating Force: 24 +/- 10 0z

Circuit: DPDT-NO, ON-OFF-ON
No pushbutton function

Rating: 5 amps Resistive
3 amps Inductive
1 amp Lamp
Logic Level: 2mA @ 15VDC

Mechanical Life: 100,000 cycles

Electrical Life: 100,000 cycles

Seal: Enclosure Design 4, resilient per MIL-PRF-8805
Button: Gray thermoplastic

Case: Black anodized aluminum

',

Operating Force: Toggle: 2.5 Ibs.
Pushbutton: 4.5 Ibs.

Circuit: Toggle: SPST-NO, ON-OFF-ON
Pushbutton: SPNO double break

Rating: 1A to 50mA Resistive @ 4-28VDC

Electrical Life: 100,000 cycles

Seal: Enclosure Design 2, dusttight per MIL-PRF-8805
Button: Gray nylon

Case: Black anodized aluminum alloy

Operating Force: Toggle: 2.5 Ibs.
Pushbutton: 4.5 Ibs.

Circuit: Toggle: SPST-NO, ON-OFF-ON
Pushbutton: DPST-NO double break

Rating: Toggle: 10 amps Resistive / 5 amps Inductive
Pushbutton: 10 amps Resistive / 3 amps Inductive

Electrical Life: 50,000 cycles
Button: Black nylon
Case: Black anodized aluminum

Operating Force: Toggle: 2.5 Ibs.
Pushbutton: 4.5 Ibs.

Circuit: Toggle: SPST-NO, ON-OFF-ON
Pushbutton: DPST-NO double break

Rating: 1 amp Resistive
0.5 amp Inductive
Electrical Life: 50,000 cycles
Seal: Enclosure Design 4, resilient per MIL-PRF-8805
Button: Black nylon
Case: Black anodized aluminum alloy

Operating Force: Toggle: 2.5 Ibs.
Pushbutton: 4.5 Ibs.

Circuit: Toggle: SPST-NO, ON-OFF-ON
Pushbutton: DPST-NO double break

Rating: Toggle: 10 amps Resistive / 5 amps Inductive
Pushbutton: 10 amps Resistive / 3 amps Inductive

Electrical Life: 50,000 cycles

Seal: Enclosure Design 4, resilient per MIL-PRF-8805
Button: Black nylon

Case: Black anodized aluminum alloy

Operating Force: Toggle: 5.0 Ibs. max.
Pushbutton: 4.0 Ibs.

Circuit: Toggle: SPST-NO, 4-position, center OFF, momentary
Pushbutton: SPST-NO

Rating: 2 amps Resistive
2 amps Inductive

Electrical Life: 50,000 cycles

Seal: Enclosure Design 4, resilient per MIL-PRF-8805
Button: Black nylon

Case: Black anodized aluminum alloy

Operating Force: Toggle: 2.5 Ibs.
Pushbutton: 3.75 Ibs.

Circuit: Toggle: DPST-NO, ON-OFF-ON
Pushbutton: DPST-NO double break

Rating: 0.1mA to 500mA Resistive @ 5-32V/DC
0.7mA to 500mA Inductive @ 5-32VDC

Electrical Life: 50,000 cycles

Seal: Enclosure Design 2, dusttight per MIL-PRF-8805
Button: Black nylon

Case: Dry black chrome plated aluminum alloy

Operating Force: Toggle: 2.5 Ibs.
Pushbutton: 4.5 Ibs.

Circuit: Toggle: SPST-NO, ON-OFF-ON
Pushbutton: DPST-NO double break

Rating: TmA to 250mA Resistive @ 12-28VDC
Electrical Life: 50,000 cycles

Seal: Enclosure Design 4, resilient per MIL-PRF-8805
Button: Black nylon

Case: Black anodized aluminum alloy

Operating Force: Toggle: 2.5 Ibs.
Pushbutton: 4.5 Ibs.

Circuit: Toggle: SPST-NO, ON-OFF-ON
Pushbutton: DPST-NO double break

Rating: TmA to 250mA Resistive @ 12-28VDC
Electrical Life: 50,000 cycles

Seal: Enclosure Design 3, watertight per MIL-PRF-8805
Button: Black nylon

Case: Black anodized aluminum alloy

Operating Force: Toggle: 2.5 |bs.
Pushbutton: 4.5 Ibs.

Circuit: Toggle: SPST-NO, ON-OFF-ON

Pushbutton: DPST-NO double break
Rating: 0.1mA to 500mA Resistive @ 5-32VDC

0.7mA to 500mA Inductive @ 5-32VDC
Electrical Life: 50,000 cycles
Seal: Enclosure Design 4, resilient per MIL-PRF-8805
Button: Black nylon
Case: Dry black chrome plated aluminum alloy s

Specifications Subject To Change Without Notice
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T4/T5

TOGGLES LARGE TRIM SWITCHES, 4 & 5-WAY

4-WAY TOGGLE SWITCHES WITH OR WITHOUT CENTER PUSHBUTTON

Actuation: Triple Pole: center position maintained,
all other positions momentary

Rating: 2 amps Resistive @ 28VDC sea level
0.5 amps Inductive @ 28VDC sea level
DWV: 1000Vrms @ sea level
400Vrms @ 50,000 feet

Electrical Life: 100,000 cycles in each direction
Enclosure: Dusttight per MIL-PRF-8805 Design 2
Button: Black thermoplastic

Case: Black anodized aluminum alloy

Actuation: Toggle & Pushbutton: center position
maintained, all other positions momentary

Rating: 2 amps Resistive @ 28VDC or 115VAC/60Hz
DWV: 1050Vrms

Electrical Life: 50,000 cycles

Enclosure: Dusttight per MIL-PRF-8805 Design 2
Button: Black nylon

Case: Black anodized aluminum alloy

Actuation: Center position maintained,
all other positions momentary
Rating: 5 amps Resistive @ 30VDC sea level
2.5 amps Resistive @ 70,000 feet
3 amps Inductive @ 30VDC sea level
1.5 amps Inductive @ 70,000 feet
DWV: 1050Vrms @ sea level
400Vrms @ 70,000 feet
Electrical Life: 100,000 cycles
Enclosure: Dusttight per MIL-PRF-8805 Design 2
Button: Black nylon
Case: Black anodized aluminum alloy

Actuation: Toggle & Pushbutton: center position
maintained, all other positions momentary

Rating: 2 amps Resistive @ 28VDC or 115VAC/60Hz
DWV: 1050Vrms

Electrical Life: 50,000 cycles
Enclosure: Dusttight per MIL-PRF-8805 Design 2
Button: Gray thermoplastic

Actuation: Toggle: center position maintained, all
other positions momentary

Rating: 5 amps Resistive @ 30VDC sea level
3 amps Inductive @ 30VDC sea level
DWV: 1050Vrms @ sea level

Electrical Life: 50,000 cycles

Enclosure: Resilient per MIL-PRF-8805 Design 4
Button: Black nylon

Case: Aluminum alloy

Actuation: Toggle & Pushbutton: center position
maintained, all other positions momentary

Rating: 2 amps Resistive @ 28VDC or 115VAC/60Hz
DWV: 1050Vrms

Electrical Life: 50,000 cycles

Enclosure: Dusttight per MIL-PRF-8805 Design 2
Button: Black thermoplastic

Case: Black anodized aluminum alloy

Actuation: Toggle: center position maintained, all
other positions momentary

Rating: 2 amps Resistive @ 28 VDC sea level
.5 amps Inductive @ 28 VDC sea level
DWV: 1050Vrms @ sea level

Electrical Life: 100,000 cycles, each direction
Enclosure: Dusttight per MIL-PRF-8805 Design 2
Button: Black Nylon

Case: Black anodized aluminum alloy

Actuation: Toggle & Pushbutton: center position
maintained, all other positions momentary

Rating: 2 amps Resistive @ 28VDC or 115VAC/60Hz
DWV: 1050Vrms

Electrical Life: 50,000 cycles

Enclosure: Dusttight per MIL-PRF-8805 Design 2
Button: Black thermoplastic

Case: Black anodized aluminum alloy

NOTE: Contact factory for additional configurations.
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SERIES

FEATURE

ACTUATION

Toggle

Switches

MAX RATING
(Resistive @
28VDCQC)

SEAL RATING

OVERVIEW

MOUNTING

CIRCUITRY

T 2 or 3 Position, Momentary, 8A MIL-PRF-83731 15/32"or 7/16" Multi-Pole
1 to 8 Poles, Maintained Threaded B2, B3 Basics
Lever Lock Option
T3 Snap Action, Momentary, 5A MIL-PRF-83731 - 15/32" or 1/4" SPST, DPST
Lever Lock Option Maintained 15/32" Threaded Only Threaded
T7 Lower Cost, Momentary, 16A IP68S & IP69K 15/32" SPST, SPDT
Sealed Maintained Threaded DPST, DPDT
T71 Thinner T7 Momentary, 16A IP68S & IP69K 15/32" SPST, SPDT
Sealed Maintained Threaded
T9 High Performance Momentary, 20A 1P68S or 15/32" SPST, SPDT
Lever Lock Option Maintained MIL-DTL-3950 Threaded DPST, DPDT
TE Snap Action, Momentary, 5A MIL-DTL-8834 15/32" or 1/4" SPST, DPST
Non-Teasible Maintained Threaded




T1

TOGGLES SEALED TOGGLE SWITCHES

PANEL SEALED PER MIL-PRF-83731

2-Position, 4 Pole 3-Position, 4 Pole with Phosphorescent Dot

Basic Switches: Per MIL-PRF-8805/101 Basic Switches: Per MIL-PRF-8805/109-04
except terminals
Toggle: Sealed per MIL-DTL-83731
Rating: 1 amp Resistive @ 28VDC
E .5 amp Inductive @ 28VDC
- =t - =

2 amps Inductive @ 28VDC
Action: Maintained
Handle: Stainless steel with black chrome
Housing: Thermoplastic
Lever: Stainless steel with black chrome

U2-583 (incorporating two T1 toggles)

Enclosure: Sealed per MIL-DTL-83731
Rating: 5 amps Resistive @ 28VDC

Operating Force: 1o 6 Ibs.
Action: Maintained

Cap/Handle: Stainless steel, painted
Housing: Polyester
Bushing: Stainless steel, black oxide finish

T1 Toggle with

IWTS Termination 2-Position, 8 Pole, Lever Lock
Basic Switches: Per MIL-PRF-8805/101

Choose an integrated wire

termination system (IWTS)

for ease of installation.

By using a special tool,

there is no need to solder.

Select from a variety

of bat handles. T1 base

shown here.

Enclosure: Sealed per MIL-DTL-83731
Operating Force: 6.0 Ibs. max

Rating: 5 amps Resistive @ 28VDC
1 amp Inductive @ 28VDC
1 amp Lamp @ 28VDC
2 amps Motor @ 28VDC

Action: Maintained
Cap, Handle: Brass, dull nickel plate
Handle: Stainless steel

T1-0436*

*Available with lever lock configuration G only.

3-Position, 8 Pole
Rating: 5 amps Resistive @ 28VDC
2 amps Inductive @ 28VDC
Action: Maintained
Cap: Brass, dull nickel plate
Handle: Stainless steel, dull nickel plate
Housing: Thermoplastic
Bushing: In accordance with MIL-DTL-3950

2-Position, 3 Pole, Lever Lock
Basic Switches: Per MIL-PRF-8805/101
Enclosure: Toggle seal per MIL-DTL-83731
Operating Force: 5.0 Ibs. max

Rating: 150mA Resistive @ 28VDC
Mechanical Life: 100,000 cycles

Action: Maintained-maintained

T1-0423
Handle: Stainless steel, dull nickel plate
Cap, Handle: Brass, dull nickel plate
Bushing & Bracket: Stainless steel
2-Position, 2 Pole T1-0081D*
Basic Switch: Per MIL-PRF-8805/109 (except terminals) *Lever Lock configurations D, F and G available.
Enclosure: Toggle seal per MIL-DTL-83731 el
Operating Force: 2 to 5 Ibs. max - j.)
Rating: 1 amp Resistive @ 28VDC .h"-‘,, Lever Lockout Configuration Codes
0.5 amp Inductive @ 28VDC p— . . .
. L L Figures A thru P are schematics to illustrate lockout A ]
Action: Maintained-maintained ot configurations and momentary positions. They do
Bat, Handle, Bushing & Bracket: Stainless steel ¥ not represent details of construction.
T1-0051-1 [ 3 A Locked in all three positions o r E ED
B Locked in Center and Keyway Side position
D Locked out of Center position E d: B [
. —r E Locked in Center position
3-P0$Itl0l‘l, 8 Pole, T” Lever Lock F Locked in Opposite Keyway position
Basic Switch: Per MIL-PRF-8805 G Locked in Keyway Side position H d: J I"|
Enclosure: Sealed per MIL-DTL-83731 H Locked out of Center and Keyway Side Position
Rating: 5 amps Resistive @ 28VDC J Locked out of Center and Opposite Keyway position ¥ L
1 amp Inductive @ 28VDC K Locked in Center and Opposite Keyway position
1'amp Lamp @ 28VDC L Locked out of Keyway Side position
2 amps Motor @ 28VDC v . v P : »
Action: Maintained M Locked out of and |nFo Opposite Keray position u H
N Locked out of Opposite Keyway position

Bushing, Cap & Handle: Stainless steel

P Locked out of and into Keyway Side position
T1-0215* yway p

*Lever Lock configurations A thru P available.

)
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T1

UNSEALED TOGGLE SWITCHES TOCOLES

FEATURING B2 & B3 BASIC SWITCHES

3-Position, 6 Pole, Lever Lock

SPECIFICATIONS:

Position Circuit Action

1 3PNO, 3PNC Maintained

2 6PNO Momentary T1-0125
3 6PNC Locked

MS 315001

Basic Switches: Per MIL-PRF-8805/4 (except with integral lever)
Operating Force: 1.5 Ibs. to 2.5 Ibs.

Rating: 0.1mA to 1 amp Resistive @ 28VDC
0.5 amp Inductive @ 28VDC

Handle: Stainless steel, dull nickel plate %
Cap, Handle: Brass, dull nickel plate

Bushing: Stainless steel with black oxide finish

Bracket: Stainless steel

3-Position, 3 Pole

SPECIFICATIONS:

Position Actuation

Up N.C.,N.C., N.C. T1-0041
Center N.C., N.O., N.C. i 3

Down N.0. N.C., N.O. : i

Basic Switches: Per MIL-PRF-8805/4
Operating Force: 1.0 Ib. to 6.0 Ibs.

Rating: 300mA @ 5VDC Resistive
Higher ratings available

Mechanical Life: 25,000 cycles

=

3-Position, 6 Pole M

SPECIFICATIONS:
Position Circuit Force Action
1 3PNC, 3PNO 2.01Ibs.t0 6.0 lbs. Maintained j

2
5

2 6PNC N/A N/A
3 3PNO, 3PNC 2.01bs.t06.0lbs. Maintained “

L T1-0050-1

"E‘

'1 il

Rating: 1 amp Resistive @ 28VDC
0.5 amp Inductive @ 28VDC

Mechanical Life: 25,000 cycles
Bushing, Bracket & Lever: Stainless steel

Mounting Hardware
MILITARY P/N 0TTO P/N BUSHING SIZE
(inches)
KEYWAY WASHERS
MS25081-C0O C710081-C0 0.250"
MS25081-C4 C710081-C4 0.469"
MS25081-C6 C710081-C6 0.625"
INTERNAL TOOTH LOCKWASHERS
MS35333-135 €710333-135 0.250"
MS35333-136 €710333-136 0.469"
MS35333-138 C710333-138 0.625"
HEX NUTS—STANDARD
MS25082-C14 C710082-C14 0.250-40
MS25082-C21 C710082-C21 0.469-32
MS25082-B11 C710082-B11 0.625-24
HEX NUTS—WIRE LOCKING
MS21340-04 C710340-04 0.469-32
M$S21340-05 C710340-05 0.625-24
All hardware is stainless steel except MS25082-B11 which is brass, black oxide coated.
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T3

MINIATURE
TOGGLES

COMMERCIAL & MIL MINIATURE TOGGLES

FEATURING OTTO'S UNIQUE SWITCH ACTUATION

These miniature toggles are rugged, highly reliable switches
offering positive detent action for safe switching operation,
and feature the unique OTTO switch actuation in conjunction
with a unique toggle actuator design.

High contact pressure and superior wiping action of the 0TTO
design makes the T3 series an excellent choice for switching
loads from logic level up to 5 amps.

Choose sealed one or two pole circuitry, 15/32-32 sealed
or 1/4-40 unsealed bushing construction, momentary and/or
maintained operation. The 15/32-32 bushing model is also
available with lever lockout toggle feature or thumb
button actuators.

Molded-in terminals seal the contacts against moisture and
solder flux wicking. The front-panel side of 15/32-32 bushing
models are sealed against water and other liquids per
MIL-DTL-83731.

In addition to the single turret solder terminal specified in
MIL-DTL-83731, we also offer two different lengths of pins
for printed circuit soldering.

Mounting hardware provided includes two hex nuts, one
lockwasher and one keyway washer.

Features:

¢ Snap-action actuation

¢ Shorter behind panel depth

e Superior wiping action keeps contacts clean

¢ Positive tactile response prevents operating errors
e Weighs up to 25% less than competitive products

¢ More contact/terminal plating choices

¢ Highly reliable, simpler design, fewer parts

e Black matte finish available. Contact factory

¢ RoHS compliant

T3-5
13-4 Style

el Style

T3-1
Style

P
T3-6
Style

T3-9
Style

T3-7
Style

T3-2

Style -

Standard Characteristics/Ratings:

ELECTRICAL RATINGS:

Load Sea Level @ 28VDC @ 65,000 Feet
or 115VAC, 400Hz

Resistive 5A 5A

Inductive 2A 2A

Lamp 1A N/A

DWV 1200Vrms 400Vrms

Contact Resistance 25 mQ max initial

Electrical Life: 30,000 cycles

Mechanical Life: 100,000 cycles

Seal: MIL-DTL-83731 (15/32-32 bushing style only)
Operating Temp Range: -65°C to +85°C

MATERIALS:

Handle: 303 Stainless

Bushing: Per MIL-DTL-83731

Body: Per MIL-DTL-83731

Terminal Hardware: None required

Mounting Hardware: Hex nuts, lockwasher and keyway washer

T3 PART NUMBER CODE
T3 - X X X X X X -—or X
Bushing Style Terminal Style Circuitry Circuit Made With Lever At:  Contact Material Lockou}eature Button Color @
For bushing styles 4,5 and 7

1.15/32-32 1. Single Turret 1. Single Pole Keyway  Center Opposite 1. Silver/Gold Flash  Lockout feature 1.Red
2.1/4-40 4.PCPin0.150" Ig. 2. Double Pole Side Keyway 2. Gold Plate configuration code 2. Black
3. 15/32-32 With Lockout @ 5. PC Pin 0.270" Ig. 1. ON OFF ON letters A—P for 8. Gray
4. 15/32-32 With Convex Button @ 2. OFF NONE ON bushing styles 3,6
5. 15/32-32 With Concave Button @ 3 ON NONE ON and A only. Lever Color
6. 15/32-32 With Lockout and 4 (ON) NONE ON Otherwise omit, ~ Forbushing styles 1&2 - bat handle &

Smaller Bat Handle ® 5 (ON)  OFF (ON) bushing
7.1/4-40 with Rocker Button @ 6. (ON)  OFF ON A. Black

8. 15/32-32 with Small Paddle Bat
Handle

9. 15/32-32 with Large Paddle Bat
Handle

A. 15/32-32 With Lockout and
Knurled Lockout Handle

@ Add appropriate lockout feature configuration code letter (A thru P) for bushing styles 3 and 6 only.

@ Button color codes (1, 2 and 8) for bushing styles 4, 5 and 7 at end of Part Number.

318 OTTO Full Line Catalog

NOTE: ( ) denotes momentary action.

No Selection. Clear

For bushing styles 3 & 6 - bat handle &
bushing (available only in clear)
No Selection. Clear

For bushing styles 8 & 9 - bat handle only
1. Clear

2. Red

No Selection. Black

Specifications Subject To Change Without Notice



T3

COMMERCIAL & MIL MINIATURE TOGGLES — "veeaiss

MEETS MIL-DTL-83731, COMMERCIAL & MILITARY GRADES

Circuit Made With Lever At 15/32" Bushing (Sealed) 1/4-40" Bushing (Unsealed) Lever Lock-15/32" Bushing (Sealed)
No. Keyway Center  Opposite MIL-SPEC 0TTO0 MIL-SPEC 0TTO MIL-SPEC 0TTO0 Suffix for
Poles Side Position eyway Part Part Part Part Part Part Lockout —
1-2 45 2-3 5-6 Number Number Number Number Number Number Feature O
1 ON OFF ON MS27718-21-1 T3-11111 MS27716-21-1 T3-21111 MS27720-21-1_  T3-31111_ All Q
1 OFF None ON MS27718-22-1 T3-11121 MS27716-22-1 T3-21121 MS27720-22-1_  T3-31121_ D,F,G 9
1 ON None ON MS27718-23-1 T3-11131 MS27716-23-1 T3-21131 MS27720-23-1_  T3-31131_ D,F,G m
1 (ON) None ON MS27718-26-1 T3-11141 MS27716-26-1 T3-21141 MS27720-26-1_  T3-31141_ F wn
1 (ON) OFF (ON) MS27718-27-1 T3-11151 MS27716-27-1 T3-21151 MS27720-27-1_  T3-31151_ E L N E
1 (ON) OFF ON MS27718-31-1 T3-11161 MS27716-31-1 T3-21161 MS27720-31-1_  T3-31161_ E,F, K, L, M,N =
2 ON OFF ON MS27719-21-1 T3-11211 MS27717-21-1 T3-21211 MS27721-21-1_ T3-31211_ All 9
2 OFF None ON MS27719-22-1 T3-11221 MS27717-22-1 T3-21221 MS27721-22-1_ T3-31221_ D,F,G =
2 ON None ON MS27719-23-1 T3-11231 MS27717-23-1 T3-21231 MS27721-23-1_  T3-31231_ D,F,G ()
2 (ON) None ON MS27719-26-1 T3-11241 MS27717-26-1 T3-21241 MS27721-26-1_  T3-31241_ F
2 (ON) OFF (ON) MS27719-27-1 T3-11251 MS27717-27-1 T3-21251 MS27721-27-1_  T3-31251_ E LN
2 (ON) OFF ON MS27719-31-1 T3-11261 MS27717-31-1 T3-21261 MS27721-31-1_ T3-31261_ E,F, K L M,N
NOTE: () denotes momentary action.
T3-1 Standard Toggle, 15/32-32 Bushing T3-2 Standard Toggle, 1/4-40 Bushing
Sealed front panel construction. Unsealed front panel construction. Optional front panel seal P/N C700223.
35‘}10“7 o5 P
. 17+.020
k% A 1/4-40 UNS-2A X}\ " jﬁ *
oasaezn (/e wume Wi B 585 hax ] e
OF SHOULDER 8 175+.005
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‘ OTTO 21840 e
21649 740 IS
i L
@ 07+.020 TYPL‘“‘% @ .07+.020 TYP $ gi“—t
®.044.020 TYP—o 104020 @ 044,020 TYP] 104.020 055 WIDE X 030 DEEP
T3-3 Standard Toggle with Lockout, 15-32/32 Bushing T3-4 Standard Toggle with Convex Button, 15/32-32 Bushing
\,/25 i10\.7/ Sealed front panel construction. Sealed front panel construction.
. é 548 ——
BT o B mowesmem, o e
= e emens o VST mhmmeie ) s
\ 8 175+.005 /
. %% r TE}\ =S T x == A75+.005
\\ é.% A%, @ Lo ) X630 DE *‘" . 8 585 MAX
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E 3 175+.005
'::# = 15/32-32 UNS2A (e 8 MARKING THIS SIDE ONLY
o TO WITHIN .062
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i 2ig49 ?S‘ /
‘ qus. ‘ gi NS, I 1y S 750+.020 \:
£8 .072 WIDE X .030 DEEP I RE
" @ .428+.005 L_f YWAY r_,,fu ﬂ—[ :
10i 020 (TOGGLE) ?.024 Q. =
4 -07i-020ﬂ4%¢ 044020 (:034 ACROSS CORNERS) 5314.020 f=- -
T3-5 Standard Toggle with Concave Button, 15/32-32 Bushing T3-6 Toggle with Lockout and Smaller Bat Handle, 15/32-32 Bushing
Sealed front panel construction. Sealed front panel construction.
b4 -548 MAX-=—
S gpsmea i TP Ty a4
BAREERATE |, & oA - WA THS enon
‘ = 175+.005 { \ = A75:+.005
A ] 7] T Y §§ ]ﬁ‘\
072 WIDE X 030} ) 117 x4 e j—l 15/32-32 UNS-2A 7 06 o 2 8 (4 eoyEay \
DEEP KEYWAY i} T J J =5 A75+.005 TOWITHIN 062 | 35 ' =
g @ c £ & &
47+.020 ¥ 53 —= I 23 1754.005
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seeent m 47+.020
Towminoes | OT]TO : f \
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T3

MINIATURE
TOGGLES

COMMERCIAL & MIL MINIATURE TOGGLES

FEATURING OTTO'S UNIQUE SWITCH ACTUATION

T3-7 Standard Toggle with Rocker Button, 1/4-40 Bushing
Unsealed front panel construction. Optional front panel seal P/N C700223.

33+.02 585 MAX. I
1/4-40 UNS-2A TO WITHIN J
.050 OF SHOULDER WITH
.055 WIDE X .030 % 175+.005
DEEP KEYWAY MARKING THIS.
. SIDE ONLY
©TQT© R o =-380
21848 K3 |
g =
LS & ‘
@ .07+.02 TYP. ﬁ ﬁ f 10+.02 630 4 @ H
@.04+.02 TYP. l :

T3-8 Small Paddle Bat Handle Toggle, 15/32-32 Bushing

Sealed front panel construction.

rees

{=.548 MAX-=|
f—e|

—.26+.02

175+.005
585 MAX 7;{
95 TYP 175+.005
| MARKING THIS
15/32-32 UNS-2A SIDE ONLY
TO WITHIN .062
OF SHOULDER AT+.02
o1To I}
21§49 B
&
| Z
-
@ .07+.02 TYP 10£.02
@.04+.02 TYP .072 WIDE X .030

DEEP KEYWAY

T3-9 Large Paddle Bat Handle Toggle, 15/32-32 Bushing

Sealed front panel construction.
f=-.548 MAX =

287%10° e 26+.02
) T P
T V N
\

/

T3-A Standard Toggle, 15/32-32 Bushing

Sealed front panel construction.

MARKING THIS -
~ SIDE ONLY f=—.274.020

28%+10°

2 2
(ON) (ON) OFF ON

2
ON ON

2
ON OFF ON OFF ON ON (ON) OFF (ON)

DOUBLE POLE SCHEMATICS

ON OFF ON
3 4

(ON) OFF (ON) (ON) OFF ON

== .
175+ 005 g 2 f
.585 MAX - =
I N T3]
1 o 585 l
95TYP. A75£.005 22 MAX. —
15/32-32 UNS-2 85 Q| =2 |
TO WITHIN .062 5o
ARKING THIS OF SHOULDER g 175:£.005

3 SIDE ONLY Ei
15/32-32 UNS-2A (e}
TO WITHIN .062 z
OF SHOULDER 47+.02

ofTo t
21649 740 MAX
‘ .072 WIDE X .030 DEEP
@ .07+.02 TYP 10%.02 024 SQ. (.034 - a2~ KE
072 WIDE X .030 ACROSS CORNERS) (TOGGLE)
@ .04+.02 TYP DEEP KEYWAY i
SINGLE POLE SCHEMATICS ) )
103 13 Lever Lockout Configuration Codes —

>

Figures A thru P are schematics to illustrate lockout
configurations and momentary positions. They do
not represent details of construction.

lw]

A Locked in all three positions

B Locked in Center and Keyway Side position

D Locked out of Center position

E Locked in Center position

F Locked in Opposite Keyway position

G Locked in Keyway Side position

H Locked out of Center and Keyway Side Position
J Locked out of Center and Opposite Keyway position
K Locked in Center and Opposite Keyway position
L Locked out of Keyway Side position

M Locked out of and into Opposite Keyway position
N Locked out of Opposite Keyway position

P Locked out of and into Keyway Side position

T

P

=

i ] )
r\\)ﬁlﬁ‘ﬁr\hﬂﬁ

i

MOUNTING DETAIL FOR 15/32" DIA. BUSHING SWITCHES
.38

48 @ 48

®u2,2] (9.1 [12.2]
(1.4

@ 130 .06 .

[3.30] [\,SJB‘

LOCKING RING KEYWAY

TOGGLE SWITCH MOUNTING DIMENSIONS

(FOR REFERENCE ONLY)

MOUNTING DETAIL FOR I/4" DIA. BUSHING SWITCHES

24
@ .26 @ .26 24
(6.6 (6.1 (6.6 w£ [6.11
@ .09 %
(23] t?“ojﬁ;HEH
LOCKING RING KEYWAY
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SEALED
TOGGLES

LOW COST TOGGLE FOR WET & DUSTY ENVIRONMENTS

These toggle switches are rugged, high performance sealed
switches designed for use under severe conditions found in
heavy equipment, industrial control, marine and appliance
applications. The T7 series is sealed to both IP68S and IP69K.
OTTO’s front panel seal is accomplished with an O-ring under
the bat handle. However, now a secondary visible bushing seal
is offered as an option.

T7toggles are offered in single and double pole configurations.
High contact pressure and superior contact wiping action
of the OTTO design makes the T7 an excellent choice for
switching loads from logic level up to 16 amps.

These toggles feature positive detent action for safe switching
operation. In conjunction with the unique OTTO snap-action
switch mechanism, the T7 offers non-teasible contact transfer.

Mounting hardware provided includes two hex nuts, one
lockwasher and one keyway washer. An optional panel seal is
available, P/N C710196, MIL. P/N M5423/16-01.

Features:

e Sealed to IP68S and IP69K

e Switches up to 16 amps

¢ Withstands extreme shock & vibration

¢ Positive detent, non-teasible contact transfer
e 2 & 3-position, momentary & maintained action
¢ Choice of terminal styles

¢ ULrecognized

Standard Characteristics/Ratings:

ELECTRICAL RATINGS:
Load Sea Level Sea Level Cycles
@ 28VDC @ 125VAC
60/400 Hz

Resistive 16A 5A 25,000
Resistive 10A N/A 50,000
Inductive TA 2A 25,000
DWV 1000 VRMS 1000 VRMS 1000 VRMS
Logic Level 10mA@5VDC  N/A 50,000

Electrical Life: See Rating Chart
100,000 cycles
Seal: 1P68S and IP69K

Operating Temp Range: -30°C to +85°C

Mechanical Life:

® RoHS compliant
¢ Black matte finish available (contact factory)

MATERIALS:

Case: Thermoplastic

Bushing: Anodized aluminum alloy
Toggle: Stainless steel

Contacts: Fine silver/silver cadmium oxide
Logic Level: Gold over silver

Terminal Hardware:

6-32 screw when applicable

_|
o
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T7 recommended Quick Connect terminals:
AMP 60253-2 for 12-16 AWG
AMP 42100-2 for 14-18 AWG

Hex nuts, lockwasher, keyway washer

Mounting Hardware:

T7 PART NUMBER CODE
T7- X X X X X X
Circuitry Terminal Contact Circuit Made With Toggle Style Button
Style Rating Toggle At: Color**
1.1Pole 1..250"Q.C. 1. Std. Keyway Center Opposite 1. BatHandle 1. Red
2.2Pole 2. Screw 2. Logic Side Keyway 2. Lever Lockout 2.Black
3. Solder Level A. ON NONE  OFF (consult factory)* 3.Orange
4.PCPin B. ON NONE ON 3. Dome Button 4. Yellow
(consult C. (ON) NONE  OFF 4. Rocker Button 5. Green
factory) D. (ON) NONE ON 5. Bat Handle With 6. Blue
E. (ON) OFF (ON) Bushing Seal 7. Purple
F. ON OFF ON 8.Gray
G. (ON) OFF ON 9. White
H. OFF NONE  ON
J. OFF NONE (ON) *See Lockout Configuration Codes
K. ON OFF (ON)

** Only applicable to Toggle Styles 3 & 4; otherwise omit.
NOTE: () denotes momentary action.

T7 Connector P/N C801765
(See Connector page in Hardware & Accessories section)
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TOGGLES SEALED TOGGLE SWITCHES

LOW COST TOGGLE FOR WET & DUSTY ENVIRONMENTS

T7 DRAWINGS

072004
[1.83£.10]

(.090) [2.29] PULLOUT

o 437+000 TO CHANGE POSITION & I\
005
- /

+.00

[11.10°031 f -
] N [1%,.;;?3]
67[17.0] - \
\
& KEYWAY SIDE- 15/32-UNS.2A $ B
47119 OF SHouLoER -
1.265+.030
[32.13:.761
40
102 iy TERMINAL(S) OMITTED TERMINAL(S) OMITTED
ON:T7-___A_ ON:T7-__ _H_
T7-___C_ T7-___J_
= JR— . T ___2 7 ___3_ 7 ___4_ T7A___5_
11
(28)
LOCKING COLLAR CONFIGURATIONS
LOCKED IN LOCKED IN CENTER LOCKED OUT OF LOCKED IN LOCKED IN OPPOSITE LOCKED IN KEYWAY LOCKED OUT OF
THREE POSITIONS & KEYWAY SIDE CENTER POSITION CENTER POSITION KEYWAY POSITION SIDE POSITION CENTER & KEYWAY
POSITION SIDE POSITION
LOCKED OUT OF LOCKED IN CENTER LOCKED OUT OF LOCKED OUT OF & LOCKED OUT OF LOCKED OUT OF & |FIGURES A THRU P DO
CENTER & OPPOSITE | & OPPOSITE KEYWAY KEYWAY SIDE INTO OPPOSITE OPPOSITE KEYWAY | INTOKEYWAY SIDE |NOT REPRESENT
KEYWAY POSITION POSITION POSITION KEYWAY POSITION POSITION POSITION DETAILS OF
N CONSTRUCTION.
THEY SCHEMATIC
J - K = L - M = N B I P - ILLUSTRATE LOCKING
CONFIGURATIONS
—_— & MOM. POSITIONS

TERMINAL STYLES (.031 [.78] THICK)

SCREW QUICK CONNECT SOLDER P.C. PIN
#6-32 THD

—={l<— .030 SQ.
/—¢.08 /—¢.11 761 50,

] J 1
.25—«>| |<»— —=| =25 —=f =25 : Hno

[6.4] [6.4] [6.4]

SINGLE POLE SCHEMATICS

ilé Llﬁ,

ON OFF ON ON (ON) OFF (ON) ON (ON)OFF (ON) ON OFF ON (ON)OFF ON OFF ON OFF (ON) ON OFF (ON)

DOUBLE POLE SCHEMATICS

ﬁfﬁfffﬁﬁfﬁfﬁﬁﬁfffﬁ'fﬁﬁfﬁfﬁﬁffffﬁgfgfffffffffﬁ;}ﬁf}?fﬁ'fﬁffﬁf'_ﬁﬁfi%g;ﬁlf

ON OFF ON ON (ON) OFF (ON) OFF (ON) ONOFFON  (ON)OFF ON OFF

OFF (ON) ON OFF (ON)
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SEALED TOGGLE SWITCHES TOGGLES

NARROW SINGLE POLE TOGGLE FOR USE WHERE SPACE IS LIMITED

The T71toggle is ~35 percent narrower than 0TTO's T7 toggle

making it a great alternative for use in rugged, high-demanding

applications where space is limited.

Sealed to both IP68S and IP69K, the thinner T71 series is =
available in single pole single throw (SPST) and single pole

double throw (SPDT) configurations. High contact pressure

and superior contact wiping action of the 0TTO design makes

the T71 an excellent choice for switching loads from logic level

up to 16 amps. These toggles feature positive detent action

for safe switching operation. In conjunction with the unique

OTTO snap-action switch mechanism, the T71 offers non-

teasible contact transfer. |
Designed for tight spaces in control panels and grips, the T71

canbe used under severe conditions found in heavy equipment,

industrial control, marine and appliance applications. Standard Characteristics/Ratings:
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ELECTRICAL RATINGS:
. Load Sea Level Sea Level Cycles
Features: @28VDC @ 125VAC
e Thin version of 0TTO’s T7 toggle 60/400 Hz
° Single pole only Resistive 16A 5A 25,000
Resistive 10A N/A 50,000
e Sealed to IP68S and IP69K inductive A " 25,000
e Switches logic level up to 16 amps DWV 1000Vrms 1000Vrms 1000Vrms
e  Withstands extreme shock & vibration Logic Level 10mA@5VDC  N/A 50,000
e Positive detent, non-teasible contact transfer ElectlcqllEHo; SO LENTG TS
o 2&3 iti t & intai d ti Mechanical Life: 100,000 cycles
position, momentary & maintained action Seal: 1P68S and IP6IK
¢ Choice of terminal styles Operating Temp Range: -30°C to +85°C
¢ RoHS compliant MATERIALS:
e Black matte finish available (contact factory) Case: Thermoplastic
Bushing: Anodized aluminum alloy
Toggle: Stainless steel
Contacts: Fine silver/silver cadmium oxide
Logic Level Contacts:  Gold over silver
Mounting Hardware: Hex nuts, lockwasher, keyway washer

T71 PART NUMBER CODE

Tm- X X X X X *
Circuitry Terminal Contact Circuit Made With Toggle Style Not Used
Style Rating Toggle At:
1.1Pole 1..250"Q.C. 1. Std. Keyway Center  Opposite Circuit 1. Bat Handle Leave Blank
2. Screw 2. Logic Side Keyway
3. Solder Level A. ON NONE OFF SPST
4. PCPin B. ON NONE ON SPDT
(consult C. (ON) NONE OFF SPST
factory) D. (ON)  NONE ON SPDT
E. (ON) OFF (ON) SPDT
F. ON OFF ON SPDT T71 conneCtor
G. (ON) OFF ON SPDT P/N C405041-XXXXXX
H. OFF NONE ON SPST
J. OFF NONE (ON) SPST
K. ON OFF (ON) SPDT

NOTE: ( ) denotes momentary action.
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SEALED
TOGGLES

SEALED TOGGLE SWITCHES

DESIGNED FOR TIGHT SPACES AND SEVERE CONDITIONS

3X.115

TERMINALS OMITTE
ON: T71-14__A1

T71-14__C1 ’IL

2X .317—>| '<—

< ™

fon

e

.072+.004

TERMINALS OMITTED
ON: T71-14_ _H1
T71-14__N

3X.030 SQ.

15/32-32 UNS-2A
TO WITHIN .062
OF SHOULDER

2X .162

P.C. PIN TERMINALS

T

1.2652+.030
TERMINAL OMITTE i \ TERMINAL OMITTED ¢
ON: T71-1_ A1 o 5 ON: T71-1__ _H1 ax 40 |u
T71-1___C1 T71-1___N LS
_|,”<,_| SOLDER LUG @.11 +

QUICK CON. @.08
SCREW #6-32 THD

(:250) —E—‘ ~—

|<—1.054J

—

.67 |

% .

47

—= .56

ON OFF

ON OFF ON

(ON) OFF ON

ON ON

...........

OFF (ON)

OFF

(ON) OFF (ON)

ON OFF (ON)
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TOGGLES

ENVIRONMENTALLY SEALED TOGGLE

The T9 Toggle Switch is an ideal switch for demanding
applications. Qualified to MIL-DTL-3950, this high performance
switch is a logical choice for use in environments where
sealing and resistance to shock and vibration are required.
The T9 is particularly suitable for applications in military, off-
highway, aviation, commercial and industrial equipment. This
compact, environmentally sealed switch is available in single
and double pole configurations with a lever lockout option.
Circuitry configurations include two or three positions with
many combinations of OFF-ON in momentary and maintained
action including ON-ON-ON.

Features:

¢ (Qualified to MIL-DTL-3950

e Commercial version is sealed per IP68S

¢ Lever lockout option available

e Maintained & momentary toggle action

e Optional panel seal

¢ RoHS compliant

¢ Black matte finish available. Contact factory.

™ - X X X - XX X
Type Contacts Poles CircuitID Lockout Suffix
M. MIL Qualifiedto 8. Std. 1. Single Pole  21.t033.10r2-Pole  A,B,D,E,F,G,H,J,
MIL-DTL-3950 (Silver Plate) 2. Double Pole (See Chart)  K,L M, N, P (See Chart,
C. Commercial L. Low Level 01.t0 06. 2-Pole Only  otherwise omit)
Version (Gold Plate)* (See Chart)
* Available in

commercial only.

(113)
(CUP WASHER CRES
TYPE 202 OR 302)

(SILICONE RUBBER
35 TO 55 DUROMETER)

(0.062 RAISED
LETTERS
0.015 HIGH MAX.)

(@ .467)

(SILICONE RUBBER
35 TO 55 DUROMETER)

Optional Panel Seal P/N C710196, MIL-DTL- 5423/16

Specifications Subject To Change Without Notice

Standard Characteri

ELECTRICAL RATINGS: See Product Family Table
20,000 cycles

Mechanical Life: 40,000 cycles

Seal: 1P68S and per MIL-DTL-3950
Operating Temp Range: -65°C to +71°C

Electrical Life:

MATERIALS:

Toggle: Stainless steel, passivated

Bushing & Cover: Aluminum, clear anodized or zinc alloy
Case: Thermoset plastic

Terminal Hardware: Included

Hardware is not installed on switches.

Hex nuts, MS35333-136 lockwasher, MS25081-C4 keyway
washer, 0.138-32 UNC-2A screw with lockwasher (as
required).

Mounting Hardware:

Lever Lockout Configuration Codes
Figures A thru P are schematics to illustrate lockout
configurations and momentary positions. They do
not represent details of construction. {— ]
=t

A Locked in all three positions
B Locked in Center and Keyway Side position —
D Locked out of Center position
E Locked in Center position L
F Locked in Opposite Keyway position

G Locked in Keyway Side position {
H Locked out of Center and Keyway Side Position

J Locked out of Center and Opposite Keyway position K {
K Locked in Center and Opposite Keyway position

+
\
©

T

L Locked out of Keyway Side position p—
M Locked out of and into Opposite Keyway position M%E N ,q .
N Locked out of Opposite Keyway position

P Locked out of and into Keyway Side position

www.otto-controls.com 325
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oas COMMERCIAL & MIL TOGGLE SWITCHES

PRODUCT FAMILY TABLE

f=— 635 [16.13] —=|
MAX.

Single Pole — :
15/32-32 NS-2A THREAD TO WITHIN D $ DD%D 2X .38+.02
060 OF MOUNTING SURFACE o ) [9.7=5] N
N > BJ 432"
T<¢ 14
szicms 0 238 e e
°s D
.91=.02 25+.02 -
[23.12.5] [6.4+.5] 076,008 —=
1.18 [30.0] MAX [;Ege\j\/ﬁo\!
Low level 10mA @ 30mV
CIRCUIT BY TOGGLE LEVER POSITION | gvirch ELECTRICAL RATINGS - SEA LEVEL & 65,000 FT
OTTO FART | MILIARY ™ EvwAy CENTER |OPP-KEYWAY| POSITION 28 VDC 115 VAC
1-2 2-3 MARKING ™" AMP [RESISTIVE[INDUCTIVE| LAMP |RESISTIVE|INDUCTIVE
TO-MS121 |MS24523-21 ON OFF ON ON OFF ON
TO-MS1-22 |MS24523-22 FF N FF ON
o-MS © ONE ON OFF 0 5 20 15 3 15 10
TO-MS1-23 |MS24523-23 ON NONE ON ON ON
TO-MS1-24 |MS24523-24| NONE OFF ON OFF  ON
TO-MS125 |MS24523-25| NONE | MOM OFF ON OFF  ON
TO-MS1-26 |MS24523-26 | MOM ON NONE ON ON ON
TO-MS1-27 |MS24523-27 | MOM ON OFF MOMON | ON OFF ON
TO-MS1-28 |MS24523-28 | MOM ON OFF NONE |ON  OFF| 4 15 10 2 15 7
TO-MS1-29 |MS24523-29 | MOM OFF | NONE ON OFF ON
T9-MS1-30 |MS24523-30 | MOM ON NONE OFF ON OFF
TO-MS1-31 |MS24523-31| MOM ON OFF ON ON OFF ON
SWITCH
oTTO MILITARY | . | CENTER [OPP.KEYWAY| SWITCH 28 VDC 115 VAC
PART NO. NO. 12 2-3 MARKING | LAMP |RESISTIVE|[INDUCTIVE| LAMP |RESISTIVE|INDUCTIVE
T9-MS1-32 |MS24523-32| NONE ON MOMON | ON  ON 4 15 10 2 15 7
TO-MS1-33 |MS24523-33 | NONE ON ON ON  ON 5 20 15 3 15 10

Lever/Lock Single Pole

LOCKING CONFIGURATIONS
LOCKED IN LOCKED IN CENTER | LOCKED OUT OF LOCKED IN LOCKED IN LOCKED IN LOCKED OUT OF
THREE POSITIONS | & KEYWAY SIDE CENTER POSTION ~ [CENTER POSITION | OPPOSITE KEYWAY |KEYWAY SIDE CENTER & KEYWAY
POSITION POSITION POSITION SIDE POSITION
432" 000
-.005
A B D E F G H g
— —] —] —] —] —_— —_— KEYWAY
LOCKED OUT LOCKED IN CENTER | LOCKED OUT OF LOCKED OUT OF LOCKED OUT OF LOCKED OUT OF FIGURES A THRU P | ]
OF CENTER & & OPPOSITE KEYWAY SIDE &INTO OPPOSITE [ OPPOSITE KEYWAY |& INTO KEYWAY DO NOT REPRESENT
OPPOSITE KEYWAY |KEYWAY POSITION [ POSITION KEYWAY POSITION | POSITION SIDE POSITION DETAILS OF = r .076+.008
POSITION CONSTRUCTION. [1.93+.20]
THEY
SCHEMATICALLY KEYWAY
J K L M N P ILLUSTRATE LOCKIN
— — — — — ——|conFiGURATIONS
& MOM. POSITIONS. 1.20+.04 f——1.18 [30.0]
[30.5=1.0] MAX
UNLOCKED
10502 47202 91202 25502
[26.7+.5] [11.925] [23.125] [6.4=.5]
LOCKED
15/32-32 NS-2A THREAD TO WITHIN T
.060 OF MOUNTING SURFACE B
16.5°45° B D ) D Bl 02
T -l gUa [9.72.5]
oa2:02 [ || _ o 777”%7 _t E”ﬂf’ i
[©10.7.5] B =]
> i 050 H
16.5°5 = 53=
- -

AvalLABLE | CIRCUITBY TOGGLE LEVERPOSITION | ELECTRICAL RATINGS - SEA LEVEL & 65,000 FT
OTTO BASE | MILITARY | DASH
LOCKOUTS | keywAy OPP. KEYWAY| POSITION 28 VDC 115 VAC
PARTNO. | NO. NO. |(SEE CHART) CENTER MARKING
1-2 2-3 LAMP |RESISTIVE INDUCTIVE| LAMP |RESISTIVE [INDUCTIVE]
21 ALL ON OFF ON ON OFF ON
22 DFG OFF NONE ON OFF _ON
23 DFG ON NONE ON ON ON 5 0 15 3 s 10
24 EFKM NONE OFF ON OFF _ ON
25 F NONE OFF (M) ON OFF __ ON
T9-MS1- | MS24658- | 26 F MOM ON NONE ON ON ON
27 ELN MOM ON OFF MOM ON__[ON OFF ON
28 E MOM ON OFF NONE ON_OFF | 4 15 10 2 15 7
29 F MOM OFF [ NONE ON OFF _ ON
30 F MOM ON NONE OFF ON__ OFF
31 | EFKLMN [ MOMON OFF ON ON OFF ON
oTTO MILITARY | DASH | AVAILABLE | | .\ | CENTER |OPP. KEYWAY| P%g'}%'N 28 VDC 115 VAC
BASE NO. NO. NO. | LOCKOUT 1-2 2-3 MARKING | LAMP [RESISTIVE[INDUCTIVE| LAMP [RESISTIVE[INDUCTIVE
32 E NONE ON MOMON [ON  ON| 4 15 10 2 15 7
TOMS1- | MS24658- 3 EFKM NONE ON ON ON ON 5 20 15 3 15 10
326 OTTO Full Line Catalog Specifications Subject To Change Without Notice
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COMMERCIAL & MIL TOGGLE SWITCHES ™=

PRODUCT FAMILY TABLE

o
(@)
Double Pole @)
=L
m
j=—— 1.370 [34.80] MAX —=
wn
f=—1.102.02 [27.9+.5] 7.[%.5:5.1.152] g
15/32-32 NS-2A THREAD TO WITHIN 4i o —I
060 OF MOUNTING SURFACE 26202 e (@)
6.62.5] s EDD T
i | 381,02 e nt LI10HNE o 432000 140,97+:00) m
= [9.7+.5] 1575!25“ ﬁlﬁ} ?57!.052 -.012 ) -30 + wn
350ated  ©0.240+005 [ S - neg= O \
TAPER [©6.10=.13] Lo
f~— 130 [3.30] L
MIN TYP. t?79632;02008]a
o — 25402 KEYWAY
[1??5297%] R 16451
Low level 10mA @ 30mV
CIRCUIT CONFIGURATION SWITCH ELECTRICAL RATINGS - SEA LEVEL & 65,000 FT
OTTOBASE | MILITARY |DASHI™ Evyay OPP. KEYWAY| POSITION 28 VDC 115 VAC, 60Hz & 400Hz
PART NO. | STANDARD | NO. CENTER MARKING
1-2/4-5 2-3/5-6 LAMP | RESISTIVE | INDUCTIVE | LAMP | RESISTIVE | INDUCTIVE
21 ON OFF ON ON OFF ON
22 OFF NONE ON OFF ON
23 ON NONE ON ON ON 7 20 15 4 5 15
24 NONE OFF ON OFF ON
25 NONE MOM OFF ON OFF ON
TO-MS2- MS24524- | 26 MOM ON NONE ON ON ON
27 MOM ON OFF MOMON | ON OFF ON
28 MOM ON OFF NONE ON OFF 5 18 10 2 11 8
29 | MOM OFF NONE ON OFF ON
30 MOM ON NONE OFF ON OFF
31 MOM ON OFF ON ON OFF ON
OTTOBASE | MILITARY [DASH| \cyiyay CENTER  [OPP. KEYWAY| PSOVg}%'N 28 VDC 115 VAC
PART NO. | STANDARD | NO. 1-2/4-5 2-3/5-6 MARKING LAMP | RESISTIVE [ INDUCTIVE| LAMP [ RESISTIVE | INDUCTIVE
5 18 10 2 11 8
To.MS2. vis2a524. |32 NONE ON MOM ON ON ON
33 NONE ON ON ON ON 7 20 15 4 15 15
OTTO MILITARY [DASH OPPOSITE SWITCH 28 VDC 115 VAC, 60Hz & 400Hz
KEYWAY ENTER POSITION
PARTNO. | STANDARD | NO. c KEYWAY MARKING LAMP | RESISTIVE [INDUCTIVE | LAMP | RESISTIVE | INDUCTIVE
T9-MS2-01 1 1-20N4-5 | 2-30N4-5 | 2-30N56 | ON ON ON 7 20 15 4 15 15
MOM.
TO-MS2-02 2 1-20N4.5 | 230N45 | 2-30N5-6 | ON ON ON
o on 5 18 10 2 11 8
T9-MS2-03 3 | 4ooNds | 230N45 |, Y5Ns | ON ON ON
MS27407-
TO-MS2-04 4 | 120N45 | 1-20N56 | 2-30ON5-6 | ON ON ON 7 20 15 4 15 15
T9-MS2-05 5 | 10005 | 120N56 | 230N56 | ON ON ON
5 18 10 2 11 8
MOM. MOM.
T9-MS2-06 6 1-20N4.5 | 12ON56 | 55056 | ON ON ON
Specifications Subject To Change Without Notice www.otto-controls.com 327
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s COMMERCIAL & MIL TOGGLE SWITCHES

PRODUCT FAMILY TABLE

1910 [23.11
Max
Lever/Lock 7
pe—— 1.370 [34.80] MAX ——=4 @ @
Double Pole l—— 1.10-.02 L-2X 25:.02 ; N
MARKING THIS SIDE N .
SEE DETAL [27.92.5] 16.42.5] @ @ 134034.04
N . 3 .
WA ) ot S8
. N
N f_.' b .38+.02 [9.7.5]
16.5°+5° - D 13 g T'YF'.
15/32-32 NS-2A THREAD TO WITHIN
.060 OF MOUNTING SURFACE. { pAtec) B
26=.02 1.04+.02 [26.4+.5] —=| 47202 I— 25202 [6.4.5 4327990 110,970
[6.6=.5] toargn™ [11.925] T 4] vy
42 .38+.02 '{
[;13.7] ‘ R | - [9.7=.5] 1.14.04 [29.0+1.0]
— 1 UNLOCKED
076+.008 [1.93+.20]
KEYWAY
LOCKING CONFIGURATIONS
LOCKED IN LOCKED IN CENTER | LOCKED OUT OF LOCKED IN LOCKED IN LOCKED IN LOCKED OUT OF
THREE POSITIONS | & KEYWAY SIDE CENTER POSTION | CENTER POSITION | OPPOSITE KEYWAY | KEYWAY SIDE CENTER & KEYWAY
POSITION POSITION POSITION SIDE POSITION
A d_|B %E D A | ] |F A4 e [ _|H _
LOCKED OUT LOCKED IN CENTER | LOCKED OUT OF LOCKED OUT OF LOCKED OUT OF LOCKED OUT OF FIGURES A THRU P
OF CENTER & & OPPOSITE KEYWAY SIDE & INTO OPPOSITE | OPPOSITE KEYWAY | & INTO KEYWAY | Do NOT REPRESENT
OPPOSITE KEYWAY| KEYWAY POSITION |POSITION KEYWAY POSITION | POSITION SIDE POSITION DETAILS OF CON-
POSITION — STRUCTION. THEY
SCHEMATICALLY
J K JE— L JR— M JR— N —_ P —|ILLUSTRATE LOCK-
ING CONFIGURATIONS
— & MOM. POSITIONS.
AVAILABLE CIRCUIT CONFIGURATION SWITCH ELECTRICAL RATINGS - SEA LEVEL & 65,000 FT
S e e | o | LockouTs [ KEYWAY CENTER |OPP- KEYWAY|  POSITION 28 VDC 115 VAC, 60Hz & 400Hz
(SEECHART)l  1.2/4.5 2-3/56 MARKING LAMP | RESISTIVE [ INDUCTIVE | LAMP | RESISTIVE | INDUCTIVE
21 ALL ON OFF ON ON OFF ON
22 DF.G OFF NONE ON OFF ON
23 DF.G ON NONE ON ON ON 7 2 % 4 = 15
24 | EFKM NONE OFF ON OFF ON
25 F NONE MOM OFF ON OFF ON
TO-MS2- | MS24659- | 26 F MOM ON NONE ON ON _ON
27 ELN MOM ON OFF MOMON | ON OFF ON
28 E MOM ON OFF NONE ON OFF 5 18 10 2 11 8
29 F MOM OFF NONE ON OFF ON
30 F MOM ON NONE OFF ON OFF
31 |EFKLMN| MOMON OFF ON ON OFF ON
OTTO BASE MILITARY [DASH|AVAILABLE | | cvivay CENTER  [OPP. KEYWAY| P%Véﬁ%n 28 VDC 115 VAC
PART NO. |STANDARD| NO. | LOCKOUT 1-2/4-5 2-3/5-6 MARKING LAMP | RESISTIVE | INDUCTIVE | LAMP | RESISTIVE | INDUCTIVE
5 18 10 2 11 8
Toms2. | Ms24650. |22 E NONE ON MOM ON ON ON
33 | EFKM NONE ON ON ON ON 7 20 15 4 15 15
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TE

COMMERCIAL & MIL MINIATURE TOGGLE ™55t

POSITIVE ACTION TOGGLE

The TE series is a MIL qualified, positive make and break, panel
mount toggle switch.

The positive action mechanism assures that the switch will
actuate even when actuated slowly. A silicone seal protects the
contactareafrom contaminants such as dust, moisture and sand.
All metal components are corrosion resistant and designed to
exceed all military requirements.

This environmentally sealed switch is available in single and
double pole configurations with 15/32 or 1/4-40 bushings. The
TE series is ideal in applications for dry circuits, low level and
power switching applications.

SAHDLIMS F31DD0L

Features:
¢ Positive action miniature toggle
¢ Wiping action contacts 1/4-40 Bushing Style 15/32-32 Bushing Style

¢ Momentary & maintained toggle action

¢ Panel mount Standard Characteristics/Ratings:

¢ Solder lug termination ELECTRICAL RATINGS:
e Single & double pole Load Sealevel  Sea Level Sea Level Sea Level
@ 28VDC @115VAC,60Hz @ 115VAC,400Hz  Low Level @ 5mV
¢ Sealed per MIL-DTL-8834 Resistive  BA 2 I 25 A
e MIL qualified MS90310-211/221/231/271/311 Inductive 1A 1A 2A 25 A
M8903"'211/221/231/271/3" Electrical Life: 20,000 cycles
MSZ4655'211/221/231/271/3" Mechanical Life: 40,000 cycles
MS24656- Seal: Per MIL-DTL-8834

211/221/231/271/311/331/341/351
¢ RoHS compliant

Operating Temp Range: -55°C to +71°C

MATERIALS:
¢ Black matte finish available. Contact factory Handle: Stainless steel with lusterless finish
Bushing: Zinc alloy (15/32) or stainless steel
Cover: Zinc alloy or stainless steel
Mounting Hardware: Hex nuts, lockwasher and keyway washer.
Silicone panel seal when applicable
TE PART NUMBER CODE
TE - X X X X X
Bushing Size Terminal Style  Circuitry Action (Lever Position) Contact Material
1.15/32-32 1. Solder Lug 1. Single Pole Opposite  Center Keyway 1. Silver/Gold Plate
2.1/4-40 2. Double Pole Keyway Side
3.15/32-32 W/ black 1. ON OFF ON
bushing & black toggle 2. ON NONE OFF
4. 1/4-40 wj black bushing 3. ON NONE ON
& black toggle 5 (ON) OFF (ON)
6. ON OFF (ON)

NOTE: () denotes momentary action.
Optional Panel Seal Gasket for 15/32-32 bushing
P/N C710196 per MIL. P/N M5423/16-01
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TE

osae . COMMERCIAL & MIL MINIATURE TOGGLE

POSITIVE ACTION TOGGLE

. e
TE-111 15/32-32, Single Pole CIRCUTS MADE WITHLEVER
M 89031 0 Opposite Center Keyway MS Dash
Keyway Number .072+.005

1. ON 2-3 OFF ON1-2 -211

2. ON2-3 NONE OFF -221

3. ON 2-3 NONE ON1-2 -231

5. (ON) 2-3 OFF (ON)1-2 -1

6. ON2-3 OFF (ON)1-2 -311

NOTE: () denotes momentary action.

28°+10°
Yj 14745

A\°
\

|

.687+.032 !
I

|

15/32-32 UNS-2A

2X HEX MOUNTING NUT:
15/32-32 UNS-2B

f .438+.025

-469 THDS. 15/32 LOCKWASHER:

3 0 '[I"'[l'@ 15/32 LOCKING RING -
HEN MNTG. 9 Om 0

1

I 1
708 A X X MARKING——_ I Lo eash e

| THIS SIDE R

I;l I:l SOLDER LUG‘/:%/ ]:l \B ”
TERMINALS
.1694.016 :I:—I’]‘— »024: 3’823 WITH® 952 HoLe L |
045 364 ==
338+.032

MAX.
I-— .585 ——==

i

MAX.
CIRCUITS MADE WITH LEVER 432" 00
TE-112 15/32-32, Double Pole IN THESE POSITIONS:
Opposite Center Keyway MS Dash
M 89031 1 Keyway Number
1.| ON2356 OFF ON1-2,45 211 072+.005
2| ON23,56 NONE OFF 21
3.| ON23,56 NONE ON 1-2,4-5 -231
5 | (ON)2-3,5-6 OFF (ON) 1-2, 4-5 271
6.| ON2:3,56 OFF (ON) 1-2, 4-5 -3
o NOTE: () denotes momentary action.
28 £10
10Es
2.25°
A_I TAPER S@ 240+.005

687 1032

2X HEX MOUNTING NUT-
15/32-32 UNS-2B

15/32-32 UNS-2A

469 438 1.025 15/32 LOCKWASHER:
TH

?S.
.030 MIN. J OWO

VHEN MNTG. 9 |
706 MAX. | I MARKING—— _lorro parr nuvee:
| ' THIS SIDE ShiTch PosHTIoN

[

1o I
_ | LDER LUG TERMINAL
1e9%016 0247503 S0 UG TERMINALS
+ - WITH¢_045 HOLE 556 —a=]

.3387.032 MAX.
.585

MAX.

15/32 LOCKING RING:

OTTO
21649

z
£
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COMMERCIAL & MIL MINIATURE TOGGLE

TE

MINIATURE
TOGGLE

POSITIVE ACTION TOGGLE

TE-211 1/4-40 Bushing o CIRCUITS MADE WITH LEVER
- = .587 —= IN THESE POSITIONS:
s"lgle POIe MAX. +.004 Opposite Center Keyway MS Dash
MS24655 —= 020_ 55, Keyway Number
1. ON 2-3 OFF ON1-2 =21
2. ON 2-3 NONE OFF -221
3 3. ON 2-3 NONE ON1-2 -231
5. (ON) 2-3 OFF (ON) 1-2 -2
6. ON 2-3 OFF (ON) 1-2 =31
289+.016 —I——— NOTE: () denotes momentary action.
42 _+1B:° — 1068:+.005
.093+003
N SPHERICAL: __I -000 i
2o th RADIUS —;-I »
7 TAPER J
7 ; 010
1\ ' 1/4-40 UNS-2B .045%.005
W HEX MOUNTING NUT
4404 .025 T —
1/4 LOCKWASHER
1/4-40 UNS-2A: SEE DETAIL A 125
SILICONE SEAL
(SEE DETAIL) DETAIL A
oTTO I [ 048
2#49 /
749 MAX. T LOCKING TAB [ MARKING—— | _Tbrroesck wecd = @ 203" 08
| | THIS SIDE SWWCH}OWN H -.003
+,008
—ua_ I:l Ifl —w_ Ifl 035_003
+003
——I (=— 0247 50> SOLDER LUG :': f
— 2X .169+.016 TERMINALS SILICONE SEAL
169t WITH® 92 HoLE
.3384.032 ’
<~ 57— CIRCUITS MADE WITH LEVER
Double Pole VAX. IN THESE POSITIONS:
M sz 4656 —e] .0203%’24 Opposite Center Keyway MS Dash
: Keyway Number
T ’ 1. ON 2-3,5-6 OFF ON1-2,4-5 -211
556 @435 | = } 2.| ON2356 NONE OFF -221
MAX.  MAX. 3.| ON23,56 NONE ON 1-2,4-5 -231
l ‘ 5. (ON) 2-3,5-6 OFF (ON) 1-2,4-5 =271
6. ON 2-3,5-6 OFF (ON) 1-2,4-5 -31
2694.016 ' NOTE: ( ) denotes momentary action.
42°T8°° +003
i/ 14 ——I @ 093" o 068+ .005
o0+4° —-I 2 —*—
2" SPHERICAL: | TAPER
/ RADIUS 010
. \‘ . .045+.005
A\ 1/4-40 UNS-2B
440+£.025 L\ HEX MOUNTING NUT | S
EE DETAIL A
1/4 LOCKWASHER 1/4-40 UNS-2A .
170 SILICONE SEAL
’ (SEE DETAIL) = DETAIL A
U | Lo [[oTTO
N 21649
749 MAX. LOCKING TAB—"] MARKING 008
70 PART NUMBE N
| | | | THIS SIDE @@:‘;:@%%:‘1 H #2937 0;
: o 8 I
008
_’I——I 024+903 035750
- SOLDER LUG TERMINALS {
4X 169+.016 052
ot WITH@ ‘022 HOLE :‘:—*—
.338+.032 SILICONE SEAL
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TG

GUARDS COMMERCIAL & MIL TOGGLE GUARDS

TG SERIES

The TG series toggle guards are offered for 2 and 3-position -
switches with 15/32-32 threaded bushings and slotted or flat
keyways. All models feature spring loaded covers that lock
in either the open or closed positions. In the open position the
switch actuator operates on all positions freely, in the closed
position, the switch actuator is locked in the desired position.

The toggle guard is easily installed on the switch from the front
panel with two mounting hex nuts and may be used with an
optional panel seal provided with each switch.

Features:

e MS approved & QPL'd choices

¢ Molded plastic cover - multiple color choices
¢ Bracket: Black painted steel

R.094
TG-00001 (Red cover) K__ 50 TG-00006 (Red cover)
032008 f=— MAX.
MS25224-1 o ﬂgéso MS27752-1 MARKING ON
— \\‘_\ -~ BACK OF BRACKET
14 N
I
|
: p/ (o
/ = = I N 830 TG-00006
/ MAX. DATE CODE (rvi) 1.730
@ .475+.005 , i i
7 /\R 1,547,031 o P 475+ 005~
1|
UARD CLOSED I
31t 005 —o 1093 wax, .031+.005
688 MAX

Note: Closing the guard may change position of the switch contacts depending on switch toggle lever position.
FORCE MEASUREMENT TO
CLOSE THE GUARD TO BE

TAKEN FROM THE CENTER OF

THE HOLE THRU THE COVER

[=- 750 = APPLIED PARALLEL TO THE
TG-00002 (Red cover) MAX. HOURTNG PLATE
R.094 .
MS25224-3 N .0321.003«‘ =
- GUARD :
77 OPEN
)
G ‘ Vst
: ] 1.830
. ) MAX. 1.860 MAX|
r iAX. 7 \ R1.547+.031
X 4 R 1.547
-031£.005 : +.031 Q FORCE MEASUREMENT TO OPEN THE.
4 ‘GUARD TO BE TAKEN FROM THE CENTER
sz \ i
@ . 475+.005 ‘ MOUNTING PLATE
GUARD CLOSED GUARD CLOSED
688 MAX | 1003 marx—

Note: Closing the guard may change position of the switch contacts depending on switch toggle lever position.

TG-00010 (Yellow cover) s ge 50 Ross
MARKING ON BACK RO THE CovER R.094 rMAX
OF BRACKET 032,008~ ’ ’ -
r - TT— GUARD r B —
A OPEN
: -
475 + .005 3 ' )
¢ A ' 1.830 [ n
: / MAX.
.031£005 V1 o62+. ) ,
AN )
/ i s R 1.547+.031 o]
‘ : o Lvess MAX.J
DATE CODE (YYWW) FORCE MEASUREMENT TO OPEN THE GUARD CLOSED L 688 J
T Ot ME LR OF THEPART |~ 1.003 MAX J MAX
’ ’ Note: Opening or closing the guard shall not change
Note: Closing the guard may change position of the switch contacts depending on switch toggle lever position. position of the switch contacts.
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J2

SERIES

TRANSDUCER

J2 SERIES

The J2 Series transducer takes a force input of up to 3 Ibs.
and converts itinto a linear voltage output on a X and Y axis.
Utilizing strain gauges in a Wheatstone bridge configuration,
very small changes in force can be detected to produce
a corresponding output voltage. Output voltages are
ratiometric (proportional) to the supplied input voltage. Circuit
type choices include full bridge, half bridge and isolated. We
offer short travel, short travel with a pushbutton, long travel,
and long travel with a pushbutton. Custom cases, buttons,
and wires are available upon request. Tested to military
standards, the J2 is used in aerospace, off-highway, military
and other demanding applications.

Features:

e Short (.05 max) or long (.20 typ.) travel options
Available with or without pushbutton

Custom cases and buttons available

Applications include:
Flight control grips
Cursor control
Target acquisition

Small null hysteresis useful for applications
requiring a consistent center voltage

\2
b

I' J2-S1 Series

Conical Hat Shown

J2-82 Series
Flat Button Shown

o

.nhﬂl

¥

K="

<’ J2-83 Series J2-84 Series

=

Flat Button Shown Flat Button Shown

Series Standard Characteristics/Ratings:

ELECTRICAL RATINGS: S1-S2-S3

Insulation Resistance: 100MQ min @ 50VDC

Null Hysteresis: +/- 1% of full scale output within 1 second after release
Null Temp Coefficient: +/- .08% full scale per degree C max
Sensitivity Temp Coefficient:  +/- 0.2% full scale per degree C

Resolution: Infinite

Seal: Enclosure dusttight per MIL-PRF-8805 Design 2
Operating Force: 3.01bs.

Operating Temp Range: -40°C to +71°C

Storage Temp Range: -55°C to +85°C

Travel: To mechanical stop 0.05 inches max
MATERIALS:

Button: Thermoplastic or anodized aluminum

Wire: MIL-W-16878/4, 12 inches min, 24 AWG
Hardware: None provided

—

(®.835)
<—J— (.520)

A. CONICAL HAT

—

(@ .750)

L;DL

A. CONICAL HAT

J2-S1 and J2-S2 Series

J2-S3 Series

—

(.750)

@

B. FLAT BUTTON

= (384)

—

(@ .750)

@

la=t— (325)

B. FLAT BUTTON
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TRANSDUCER

J2

S1 AND
S2 SERIES

STRAIN GAUGE, FLANGE MOUNT, SHORT TRAVEL

(1.75)

J2-81 g

.15

1.1
r A2
.36

444
FORGE APPLIED 30
AT THIS POINT '

NOTCH ORIENTATION

+UP

t

J2-S1 PART NUMBER CODE

J2-81

Circuit Type

A. Full Bridge
B. Half Bridge
C. Isolated

X XX X

\

Electrical /0 Termination
(See Table)

B3. 1. Wire Leads
B4. 2. Terminals

XXX

Button Style and Color

AP2. Conical Hat, Black Thermoplastic

AP8. Conical Hat, Gray Thermoplastic

BBA. Flat Button, Black Anodized Aluminum
BCA. Flat Button, Clear Anodized Aluminum

-DN
TPy,
J2-S2 12 =
.20 1.42 l=— 14

J2-S2 PART NUMBER CODE

I 2| J2-s2 X XX X XXX
ST T T T T ™ @655
i CircuitType Electrical /0 Termination Button Style and Color
See Table)
— .38 t 750 (
/i??’ngAPPc;HED ? AFulBridge B3, 1. WireLeads  AP2. Conical Hat, Black Thermoplastic
—= 524 =— B.Half Bridge  B4. 2. Terminals ~ AP8. Conical Hat, Gray Thermoplastic
C. Isolated B5. BBA. Flat Button, Black Anodized Aluminum
NOTCH :(75 BCA. Flat Button, Clear Anodized Aluminum
INDICATES +UP .
+Y AXIS LF G3.
G4.
&
.L<F©A>+R G
OUTPUT
DIAGRAM
EXCITATION VOLTAGE TABLE FOR J2-S1 AND J2-52 AVAILABLE CIRCUITS
Circuit Excitation Sensitivity | Max Output | Null Output Null Output Full Scale
Configuration Voltage Until Stop at Stop at 25°C Bipolar | at25°C Supply | Travel Cycles
(Units VDC) | (Units VDC/Ib. | (UnitsVDC) | (UnitsVDC) | toGround | (Units x 10s) RED *VDCN . RE woe I WOCIN @i’.’ﬁ
+]-20%) (Units VDC) R w $ e
B3 +-15 +-045 (+-162) | +-010 02 °"ANGE N 0 G“’" ORANGE GR‘“
63 +150 +-045 (+/-162) 754/-0.10 02 EL“E : D (48) aree BLUE . (48) meen
B4 +-60 +-045 (+/-162) +-0.10 02 ELACK,VDC N ° ELACK,VDC N VDC N BLACK/
G4 +120 +-045 (+/-162) 6.0+/-0.10 02 A. FULL BRIDGE B. HALF BRIDGE C.ISOLATED GAGES — %
(4 TERMINALS) (6 TERMINALS) (8 TERMINALS)
B5 +-60 +-033 (+/-1.19) +-006 10
65 +120 +-033 (+-1.19) 6.0+/-006 10
B6 +-50 +-0.33 (+/-1.19) +-005 10
6 +100 +-033 (+-1.19) 50 /- 0.05 10
B7 +-50 +-0.25 (+/-0.90) +-005 10
67 +100 +-025 (+/-0.90) 50 +/-0.05 10
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J2

NG TRANSDUCER

STRAIN GAUGE, FLANGE MOUNT, SHORT TRAVEL

J2-S3

- 1.485 =

120 —= 1.040 —=

NOTCH
INDICATES
+Y AXIS

T :j |<r 250 -DN
.386 FORCE APPLIED
AT THIS POINT E())nglza%vl
AVAILABLE CIRCUITS
+VDC IN +VDC IN
(RED) (RED)
UP (ORN) (GRA) R
UP/ DOWN (GRA) (GRN) RIL
ouT ouT DN (BLU) (GRN) L
(BLK) (BLK)
-VDC IN -VDC IN

A. FULL BRIDGE
(4 WIRES)

B. HALF BRIDGE
(6 WIRES)

J2-S3 PART NUMBER CODE
J283 X XX X XXX

N\

CircuitType Electrical /0 Termination  Button Style and Color
(See Table)

A. Full Bridge B1. 1. Wire Leads  AP2. Conical Hat, Black Thermoplastic
B.Half Bridge B2 AP8. Conical Hat, Gray Thermoplastic
B3. BBA. Flat Button, Black Anodized Aluminum
B4. BCA. Flat Button, Clear Anodized Aluminum

336 OTTO Full Line Catalog

EXCITATION VOLTAGE TABLE FOR J2-S3
Circuit Excitation Sensitivity | Max Output | Null Output Null Output Full Scale
Configuration Voltage Until Stop at Stop at25°C Bipolar | at25°C Supply | Travel Cycles
(Units VDC) | (Units VDC/Ib. | (Units VDC) | (Units VDC) to Ground (Units x 106)
+- 20%) (Units VDC)
B1 +-15 +-045 (+/-1.62) +-0.10 03
G1 +15.0 +/-0.45 (+/-1.62) 75+/-0.10 03
B2 +-6.0 +/-045 (+/-1.62) +-0.10 02
G2 +120 +/-0.45 (+/-1.62) 6.0+/-0.10 02
B3 +-6.0 +/-0.33 (+-1.19) +/-0.06 1.0
G3 +120 +-033 (+/-1.19) 6.0+/-0.06 10
B4 +-50 +/-0.33 (+/-1.19) +/-0.05 1.0
G4 +100 +-033 (+/-1.19) 5.0+/-0.05 1.0
B5 +-50 4/-0.25 (+/-0.90) +/-0.05 1.0
G5 +100 +-0.25 (+/-0.90) 5.0+/-0.05 1.0
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J2

TRANSDUCER e

FULL BRIDGE CIRCUIT TYPE, SHORT TRAVEL

The J2-S4 Series of strain gauge based force transducers provides
analog output proportional to the force applied to the button. The
J2-S4 bottom mount transducer offers short travel, full bridge
circuit, and 1 million cycle life.

The strain gauge transducer compensates for outside influences,
like temperature, allowing the transducer to maintain accuracy
even in the most demanding environments.

The J2-S4's threaded bushing case offers a secure switch retention
method for a wide range of panel thicknesses.

Applications include flight control, operating ground vehicles, and
cursor control or target acquisition.

Features: J2-S4 Transducer
e Full bridge circuit type
- . Standard Characteristics/Ratings:
¢ 1 million cycle life -
. . . ELECTRICAL RATINGS (+/- 6 VDC):
e Short travel in each direction v J : §
. Sensitivity .50 Volts per Ib. typical >
° Watertlght to IP68S Insulation Resistance: 100MQ min @ 50VDC 8
L Shorter behind panel Null Temp Coefficient: +/-.08% full scale per degree C max (@
° Multiple button types available Null Hysteresis: +/-.006 VDC within 1 second after release Q
Sensitivity Temp Coefficient:  +/- .2% full scale per degree C a
Null Qutput: 0VDC +/- .100VDC
Resolution: Infinite
- 1.5244.020 Element Resistance: 10000 +/- 15%
[38.71£0. 501 Seal: IP68S Watertight
256
.760+.025 [6.50] Operating Force: 3.0 Ibs. typical
[19.30+0.63] FORCE APPLIED - S 5
AT THIS POINT Operating Temp Range: -54°C to +71°C
427+.005
[10.85+0.12] UP + @ .7444.004 Storage Temp Range: -57°C to +85°C
@ .1254.002 / [18.90+0.10] f [
[3.1840.05] Travel: .05" max travel each direction
_ L R+ Cycle Life: 1,000,000 cycles; 1 cycle = max travel & return
C 203+ 004 MATERIALS:
[7.70£0.10] @ .079+.003 Button: Anodized aluminum or plastic
[2.010.07] Case: Black anodized aluminum
i2.01] V-AXIS REGISTRATION PIN Hardware: Lockwasher, hex nut and button set screws

T J2-S4 PART NUMBER CODE

+BVDC IN J2-s4 X XX X XXX
R3
@ UP/DN OUT E LR OUT@ /// /
R4
-6 VDC IN Circuit Type Electrical I/0 Termination  Button Style and Color

3 L (See Table)

A. FULL BRIDGE A. Full Bridge B6. 2. Terminals AP2. Conical Hat, Black Thermoplastic
BBA. Flat Button, Black Anodized Aluminum
BCA. Flat Button, Clear Anodized Aluminum

P

@ .750 750
[19.05] [19.05]
EXCITATION VOLTAGE
SENSITIVITY FULL SCALE
EXCITATION MAX OUTPUT | NULL OUTPUT AT 25°C | TRAVEL CYCLES
[e) @) CONI T (oN | VOLTAGE UN('[J',';‘%OP AT STOP BIPOLAR EACH DIRECTION
: (UNITS VDC) VDCILB. 20%) (UNITS VDC) (UNITS VDC) (UNITS x106)
A. CONICAL B. FLAT . :
HAT BUTTON : SHIPPED UNASSEMBLED : B6 6.0 +0.50 (£1.80) +0.10 1.0
. (BUTTON GEOMETRY MAY VARY)
Specifications Subject To Change Without Notice www.otto-controls.com 337
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S5 SERIES

J2

TRANSDUCER

STRAIN GAUGE, FLANGE MOUNT, SHORT TRAVEL WITH PUSHBUTTON

J2-S5

@.750 @ .950

(1.900)
+UP 273 " 1.700 (22.0)
AXIS ORIENTATION ]
MARK % 0
+ RIGHT ¢_750. R S —
- DOWN 290
543 <
FORCE APPLIED
AT THIS POINT
uP R

+5VDC IN
RED R2 % %‘/RC%
UP/DN OUT- }

L/R OUT
GRAY R1 % GREEN
R4
-5VDC IN o é
BLACK ala
+4
WHITE WHITE
FULL BRIDGE
J2-85 PART NUMBER CODE Standard Characteristics/Ratings:
J2-s5 X XX X XXX
ELECTRICAL:
Min Typ Max
CircuitType Electrical /O Termination  Button Style and Color Insulation Resistance: 100MQ min @ 50VDC

(See Table)

Null Temp Coefficient:

+/- 5% of full scale within 1 second after release

A.FullBridge  B1. 1. Wire Leads  BBA. Flat Button, ) Null Hysteresis: +/- 006 VDC within 1 second after release
B2. 26 AWG Black Anodized Aluminum
B3. 2. WireLeads  BCA. Flat Button, Sensitivity Temp Coefficient: +/- 2% full scale per degree C
B4. 24 AWG Clear Anodized Aluminum Resolution: Infinite
B5.
g; MECHANICAL:
- Travel (in.): .05 MAX
G4. Operating Force (Ibs.): 3.0 3.1
Gs. Pushbutton Operating Point (in.): .08 MAX
EXCITATION VOLTAGE TABLE FOR J2-S5 Pushbutton Actuation Force (Ibs.): 2.75 35 4.25
Circuit Excitation Sensitivity Null Output | Null Output Full Scale ENVIRONMENTAL:
Configuration (U‘rllli)tlglg;(:) (Ulr:?tzl\ls[;gylb. ;::;; S:tpﬁyeo I{f::;ivf:;)s Operating Temperature (°C): -40° +71°
+/- 20%) (Units VDC) Ground Storage Temperature (°C): -55° +85°
(Units VDC) Enclosure Dust Tight: IAW MIL-PRF-8805, Symbol 2
B1 +-15 +-045 +-010 03 Test: MIL-S-81619 and MIL-STD-810
G1 +15.0 +/-0.45 15+/-0.10 0.3
B2 +/-6.0 +/- 0.45 +/-0.10 0.2 MATERIAL:
G2 +120 +-045 6.0+/-0.10 02 Switch Case: Black anodized aluminum
B3 +-60 +-03 +-006 10 Wires: NEMA HP3, Type E (22)
G3 +120 +/-0.33 6.0 +/- 0.06 10
B4 +/-5.0 +/-0.33 +/- 0.05 1.0
G4 +10.0 +/-0.33 5.0 +/- 0.05 10
B5 +/-5.0 +/-0.25 +/-0.05 1.0
G5 +10.0 +/-0.25 5.0 +/- 0.05 1.0
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J4

HALL EFFECT TRANSDUCER ™=

MINI JOYSTICK

The J4 Hall effect transducer, like a strain gauge based
transducer, converts an input force to a linear output voltage.
However, the J4is a cost effective alternative to a strain gauge
type transducer. The J4 construction is rugged enough for the
most demanding applications.

The J4's shorter travel offers the benefit of minimal movement
required for analog voltage output change. In addition, the J4
offers the benefit of a higher output voltage than a traditional
strain gauge based transducer with the same input voltage.

The J4 can be used for applications such as cursor control,
targetacquisition or any place precise input control is required.
The J4's short behind panel depth means it can be used in an
OTTO grip or can be panel mounted.

J4-100001
Transducer

i

Features' Standard Characteristics/Ratings:

¢ A cost effective alternative to strain gauge based 5'
technology ELECTRICAL RATINGS: <
Mini i ick f . Rated at Vcc =5V, Load = TmA (4.7K0) =z
°
ini IOVStIC unction Electrical Units Min Typ Max 8
e 5VDCinput Supply Voltage vDC 450 5.00 5,50 %
Y Proven Ha" effect technology Output Voltage, +Y,-Y,+X,-X VDC 2.40 2.50 2.60 m
. L 0° Deflection: @5V Vee a
¢ Magnetic sllleldmg in case offers excellent external Output at Full Travel VDC 135 150 1.65
EMI protection XY Direction: @5V Vee
H H H H Output at Full Travel vDC 3.35 3.50 3.65
°
Rugged construction for demanding applications +XaY Diroction: @5 Ve
Null Temperature Coefficient: +/-.005V per degree C max
25°C to -20°C
Null Temperature Coefficient: +/- 001V per degree C max
25°Cto 71°C
Supply Current mA N/A 20 24
B=0, Vcc=5V, lo=0:
Output Impedance: kQ N/A 1.0 N/A
MECHANICAL RATINGS:
Mechanical Life All Directions 250,000 cycles
Mechanical Units Min Typ Max
Operating Force (w/ Boot) LBS N/A 3.0 31
OPERATE FORGE at Top of Button @ 20° C:
REFERENCE POINT r‘(-“o)*‘ Max Allowable Vertical LBS N/A N/A 10
_ LABEL Force on Button:
/ Max Allowable Radial LBS N/A N/A 5
- _ Force on Top of Knob:
$.900 3§ - ENVIRONMENTAL:
S Operating Temperature: °C -20 20 n
,77%4 18445 Electronics Enclosure Design: IS0 20653, Dusttight and watertight per IP68S
29 aE =
r 3/4-20 UNEF-2A Drop: 1 meter max to concrete
o ‘ % EMI Withstand: Per 1SO 11452
RFI Withstand: Per IS0 11452-8 15Hz-100kHz
- ‘n ‘l‘.‘ll". l] SUGGESTED PANEL OPENING DC Magnetic Field Withstand: 3000 A/m per IS0 11452-8
| | | 'lllllll.' @ 755+.005
il I\
.‘I l W 727+.005 MATERIALS:
) ‘l'“l | '. l l'l'\ % Button: Thermoplastic, black
ALALAIRAL ) : X
U Case: Black anodized aluminum
NOTCH INDICATES -Y Boot: Silicone rubber, black
Wires: 24 AWG, NEMA HP3, Type E

Mounting Hardware: Hex nut (.13 thick) and lockwasher

Specifications Subject To Change Without Notice www.otto-controls.com 339



https://www.otto-controls.com/

HDW

wowee SHROUDS, PANEL SEALS AND HARDWARE

FOR PUSHBUTTON AND TOGGLE SWITCHES

Shrouds

Shrouds are added to pushbutton switches q

to guard against inadvertent actuation. The

actuating device must be inserted into the

shroud in order to actuate the switch. We have

an assortment from which to choose shown
here. We are also able to design and fabricate

a shape to meet your specifications and
application needs.

= 445~
040~

Material: @ 875 =375 ! ~—.538
R.031 ;

Aluminum alloy, machined

- . 45°X.010
to specification. 625-24UNEF-2B
THD. ol 88 BT
Finish: T N T s
. 020
Black anodized. For other Ro15NL_

. . 15132-32
color options, contact — % centeR o @ 109 1020 R_m/ 2 03\ UNS 2B THRL
factory. THRUDEPTH 14 MAX. 2 PLACES 2 PLACES

OTTO P/N C300793 OTTO P/N C300428

(Z1.406)

(B.815) b= . 538)~

—=(.312)f=—

)

. 469-32UNEF -28-

——I—— (.032)

(@1.199)
OTTO P/N C300302 OTTO P/N C300871 OTTO P/N C300426
Panel Seals Mounting Hardware
Stainless steel cup washer with silicone rubber seal assures proper watertight panel
seal. Mounts behind panel. Approved to MIL-DTL-5423/16. Designed for sealing 15/32" MILITARY P/N OTTOPN Bu?il;llltm(éss)IZE
bushing with keyway. Available in packages of 25. KEYWAY WASHERS
OTTO P/N: C710196 (113) = MS25081-C0 C710081-CO 0.250"
MIL-DTL-5423/16 R R Sh5 R 502, MS25081-C4 C710081-C4 0.469"
(SILICONE RUBBER || MS25081-C6 C710081-C6 0.625"
35 TO 55 DUROMETER)
(429 e INTERNAL TOOTH LOCKWASHERS
(O-OGEQTA}IEEQ (@ 664) MS35333-135 C710333-135 0.250"
0.015 HIGH MAX.) — MS35333-136 C710333-136 0.469"
Thickness of bushing seal @ 467) = = (. % HEX NUTS—STANDARD
is reduced to 0.080" when (SILICONE RUBBER MS25082-C14 C710082-C14 0.250-40
mounted to panel. %0 70 58 DURONETER) MS25082-C21 £710082-C21 0.469-32
Gaskets 0-Rings (Buna) MS25082-B11 C710082-B11 0.625-24
0TTO P/N 1.D. OTTO P/N 1.D.
C700117-25 0.250" C801568-010  0.250" HEX NUTS—WIRE LOCKING
C700110-25  0.469" C802568-015  0.500" mgggiggg E;}ggiggg gggggi
C700109-25 0.625" C802568-016  0.625" i i e
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CONNECTORS ™™

CONNECTORS FOR SWITCH ASSEMBLY

Connectors for K1 Rockers and T71 Toggles

K1 AND T71 CONNECTOR PART NUMBER CODE
C405041 - XX XXXX

Connector Color  Packaging Quantity

01. Red 0025 - 25 Pcs per Package

02. Black 0050 - 50 Pcs per Package

03. Orange* 0100 - 100 Pcs per Package

04. Yellow*

05. Green*

06. Blue*

07. Violet*

08. Gray*

09. White

* Contact Factory —>| (.59) |<—

Connectors for K2 & K4 Rockers and T7 Toggles

K2 AND K4 AND T7 CONNECTOR PART NUMBER CODE

€801765 - )EFI( )I(_)E[)I(_),( (08) }

5
Connector Color  Packaging Quantity @ oTTO E
01. Red 0025 - 25 Pcs per Package :] E (1.03)
02. Black 0050 - 50 Pcs per Package 0L10
03. Orange* 0100 - 100 Pcs per Package ﬂ e @
04. Yellow* %
05. Green* |<— (:95) —>| )
06. Blue* 9
07. Violet* )%
08. Gray* )
09. White (1.00) %
* Contact Factory >
@)
@)
m
wn
%)
Connectors for K3 & K5 Rockers 9
m
(1.34) wn
AEIEIHE
@) (.830)

1 [np[8
— T (.
|

(1.00)

C801775-2A (Without Latch) C801775-2B (With Latch)
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HARDWARE

SEALING BOOTS

BOOTS FOR PUSHBUTTONS AND TOGGLE SWITCHES

C740191
T9 Toggle Boot with 15/32" Thread

Boot: Black Silicone Rubber
Nut: Brass, Nickel Plated

(84)

ez Wil THREAD

RUBBER NOT REQUIRED TO
COVER OUTSIDE OF NUT.

15/32 - 32 UNS-2B

SECTION A-A

C740144
P4-4 Switch Boot with Threaded Insert

Boot: Black Silicone Rubber

I——(.57)—-|
277 (15/32-32NS-2B)

"
(¢.cis) 4l

P3-6 Switch Boot
MIL-DTL-5423/7 Type B, Style 2, Size 4
Material: Silicone Rubber

C700179-2S = Black
C700179-4S = Yellow
C700179-8S = Gray

774
Insert: Brass, Nickel Plated ) SECTION A-A
C700179 L pre—

20
N A

PANEL SEAL

POSITIVE STOP

5/8-24 UNEF-2B

PERMISSIBLE RUBBER
OVERLAY (.005)

C701211
P7-6 Pushbutton Boot Hex Nut

Material: Black Silicone
Thread: 15/32"

(:390)
(.:296)

PERMISSIBLE RUBBER A=
v’ OVERLAY (.005
%Lﬂ' (.005)

15/32-32UNS-2B
THREAD

SECTION A-A A<

C405192-025

Boot Primarily Intended for Custom P3's
and P8's with a .875" Case Diameter

Boot: Clear Silicone Rubber
Bagged in Lots of 25

(®1.00)

C807479

Half Boot With 15/32" Thread
ForT1, T3, T7, T9 Toggle Switches
Material: Gray Silicone

P7/P9 Sealing Boots

For Raised Dome

@.70)

C402611-1-50 Clear
C402611-2-50 Black
Material: Silicone

For Flush Dome
C402599-1-50 Clear
C402599-2-50 Black

(-10)
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APPENDIX

STANDARD LEGENDS PER SAE SPECIFICATIONS

STANDARD LEGENDS PER SAE SPECIFICATIONS

STANDARD LEGENDS PER SAE SPECIFICATIONS

A} ANCHOR H2 (R HORN REAR Ps P BILGE PUMP
B1 [ ] BATTERY ki @ LOCK P5 &% BILGE BLOWER
B2 # ELECTRIC POWER k2 UNLOCK S| LIFT
C1 X¥  AC/COOLING SYSTEMS L1 LIGHT re 3 LOWER
c2 § DEHUMIDIFIER L2 -G MASTERLIGHTING SWITCH |R3 4 UP
c3 i} HEATER/NTERIOR HEATING L3 £ HEADLIGHTS rRa § DOWN
D1 §Y WINDSHIELD DEFROSTER |L4 20 MEARISHISLOW/  IRs = RIGHT
p2 () ReaR winDow DEFROSTER L5 E()  HEADICHTSHIGH/ R6 <= LEFT
ps @l  MIRRORDEFROSTER |L6 PZ PARKING LIGHT R7 FWD FORWARD
et () ENGINE/START 7 & WORK LAMP R8 REV REVERSE
2 & ENGINE/STOP s QA WORK LAMP s1 RADIO
E3 | ON/START L9 7)*  INTERIOR DOMELIGHT  [s2 MUTE
¢ O OFF/STOP AT BEACON T1 FAST
E5 ON ON M2 A\ HAZARD/POSITION LIGHTS |T2 sLow
E6 OFF OFF M3 @€  CLEARANCE LIGHTS T3 TRIMTAB /

TRIMMING OPERATION

E7 (@ ENGINE ELECTRIC PREHEAT

M4 éD SIDE MARKER LIGHT

T4 TRANSMISSION

Es &

ENGINE-GAS INJECTION

RUNNING LIGHTS
(UNDER POWER)

S

V1 VENTILATING / AC FAN

POWER

Egd)

M5 -

M6 &)

ANCHOR LIGHT

s,
’
s,
s

W1 WINDSHIELD WIPER

FRONT FOG LIGHTS

F1 £0

RUNNING/ANCHOR LIGHTS

M7%

W2 WINDSHIELD-WASHER

B0 B0 T P30

REAR FOG LIGHTS

F2 OF

ms P

SEARCH LIGHT

w3 @;5 WINDSHIELD-WASHER/WIPER

F3 F FORWARD M9 & LEFT TURN SIGNAL W4 m REAR WINDOW WIPER

F4 N NEUTRAL MA RIGHT TURN SIGNAL W5 m REAR WINDOW-WASHER

F5 R REVERSE P1 G1 BILGE PUMP #1 W6 m REAR WINDOW-WASHER/WIPER
G1 a FUEL P2 GZ BILGE PUMP #2 Y74 NO LEGEND

H1 b‘ HORN P3 Ga BILGE PUMP #3

For legends not shown, please consult an OTTO representative.
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N NOTEWORTHY PENDANT SWITCHES

EXAMPLES OF APPLICATION-SPECIFIC DESIGNS

Pendant Switch Coiled Cord Switch

Remote hand held pushbutton switch with coiled Remote hand held pushbutton switch with a 6'
cord that extends to approximately 3". coiled cord. Sealed against dust and moisture.
Circuit: SPNO-DB Rating: 10 amps Resistive @ 28VDC

Rating: 10 amps Resistive @ 28VDC
Button: Black nylon

Housing: Black nylon

Cord: Black polyurethane, 28 AWG

Button: Green nylon
Housing: Black anodized aluminum
Cord: 6 extended, 18 AWG

P3-80012
U2-098
Grip Switch Assembly Pendant Switch
Switch is built into a grip designed for rugged Remote hand held pushbutton switch with 24"
outdoor use. Automotive type connector. coiled cord that extends to approximately 15".

Terminated with a 1/4” right angle molded phone
plug (optional).

Circuit: SPNO-DB

Rating: 5 amps Resistive @ 28VDC
Button: Black nylon

Housing: Black nylon

Cord: Black polyurethane, 22 AWG

Circuit: SPNC-DB

Rating: 10 amps Resistive @ 28VDC
Button: Red nylon

Housing: Black nylon

Cord: Black polyurethane, 18 AWG

Left and right hand operation with
various connection types available.

Pendant Switch Pendant Switch

Remote hand held pushbutton switch with 7.0” +/- 1.0” wire Remote hand held pushbutton switch with coiled cord
leads. that extends to approximately 20". Terminated with a
Circuit: SPST Alternate Action connector.

Rating: 5 amps Resistive @ 28VDC Circuit: SPNO-DB

Rating: 5 amps Resistive @ 28VDC
Button: Red nylon

Housing: Black nylon

Cord: Black neoprene, 18 AWG
Connector: Deutsch

Button: Red nylon
Housing: Black nylon
Cord: Black polyurethane, 18 AWG

U2-150

Pendant Switch Pendant Switch

Remote hand held P8 pushbutton switch wit The U7 series is offered in single plug configuration
a 3' coiled cord. Switch is dusttight per MIL- or can be customized to a dual switch configuration.
PRF-8805, Design 2. Cable options include 0.250" diameter for 60.0 Ibs.
Switch Rating: 10 amps Resistive @ 28VDC el gﬂ” :gzggg:_or 0.130 diameter cable for 25.0 |bs.

Button: Red thermoplastic
Housing: Black anodized aluminum
Cord: Black polyurethane, 28 AWG

Circuit: SPST-NO-DB

Rating: 10-100mA @ 3-28 VDC, Max D.C.
Button and Bezel: Thermoplastic

Cord: Flex cable

U2-331
U712298111

For more options contact factory.
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NOTEWORTHY DESIGNS APPENDIX

EXAMPLES OF APPLICATION SPECIFIC DESIGNS

Flight Grip Rocker Switch Rocker Switch with Pushbuttons

Compact lightweight design for flight grips This rocker switch with a beveled
and other space sensitive installations. button style offers short behind panel
* Shallow mounting depth depth by using two P8 momentary

« ON-OFF-ON spring return to center action, subminiature, double break
«2 circuit (N.O.~N.C.) switches pushbuttons. IP68S version available.

« Utilizes OTTO B3 Basic switches per Button: Black Nylon
MIL-PRF-8805/101 Standard Rating: 10 amps Resistive @

e Low level switching (10mA @ 30mV) or 28VPC
standard rating (see B3 pages) Logic Level: 10mA @ 5VDC

SNDIS3d AHLIOMILON

« Black anodized housing ' U2-278

¢ Black molded button

U2-621

Hall Effect Rocker FNR - 3-Position Rocker

Compact, robust and reliable for
grip or panel mount. The FNR is
a 3-position switch that provides
operator comfort by reducing the
movement required to change
direction and switch gears. The
switch has a mechanical life of 1

This linear output Hall effect rocker
switch will meet your needs when
long life is required. Rated for 2.5
million cycles, it was designed for
demanding applications and is fully
protected against electromagnetic
and radio frequency interference (EMI

and RFl) up to 100V/M. million cycles.
U2-452
FNR-1002 Standard 3-position rocker
with 36” 20 AWG wire leads
Integrated Flip Guard Park Brake

This heavy duty push-pull switch was designed
specifically for off-road heavy duty equipment.
With an electrical life of 200,000 cycles and
watertight to IP68S, the U2-326 park brake
switch can withstand the most demanding
applications.

Push Force: 13.0 (58 N) +/- 50%

Pull Force: 6.1 (27 N) +/- 50%

Seal: Watertight to IP68S

Electrical Life: 200,000 cycles

Button: Aluminum alloy, red anodized
Housing: Aluminum alloy, black anodized

U2-651

Combines a pushbutton and flip guard into
one assembly, offering a reliable panel seal
up to IP68S. The guard can be maintained
open or closed or have spring return to
close. Available for both commercial and
military applications. It can be assembled
with an OTTO P1, P3, P4 (up to 2 poles) or
P5 series pushbutton.

Electrical Life: 25,000 cycles

Button: Thermoplastic

Case: Black hard coat anodized aluminum
Rating: 10 amps Resistive @ 28VDC
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NOTEWORTHY DESIGNS

EXAMPLES OF APPLICATION SPECIFIC DESIGNS

4-Way Toggle with Large Bat Handle

This T4 toggle switch is a momentary return to
center 4-way toggle with a large cone-shaped
bat handle.

Enclosure Design: MIL-DTL-8805,
Symbol 2 - Dusttight

Electrical Life: 50,000 cycles
Lever: Stainless Steel

Case & Mounting Plate: Black anodized
aluminum alloy

Rating: 5 amps Resistive @ 30VDC

Low Level, Three-Position Trim Switch

This low level trim switch is a
double pole, double throw, center-
off, three-position momentary
switch. Poles may be operated
independently. Made with three
B2 basic switches, this switch is
ideal for the aviation industry.

Bezel: Black chromium aluminum
Buttons: Black anodized aluminum
Rating: 10mA @ 30mV

U2-652

Door Interlock Switch

Features a defeat function for
special purpose applications.
Normal logic requires the
assembly to be mounted so the
switch button is engaged by the
actuator when the door is closed.
When the door is opened, the
spring disengages the actuator to
turn off the machine. The assembly
features an OTTO B3 double break
snap-action basic switch.

U2-053

Miniature Toggle with Jeweled Handle

The jeweled handle on this miniature T3
toggle makes the switch easy to visually
locate on a panel in low-light conditions.
Works well in aviation applications or in
any application where a control panel is
populated with a large number of switches.
Seal: Sealed per MIL-DTL-83731

Handle & Lever: Stainless steel

Bushing: In accordance with
MIL-DTL-3950

Rating: 5 amps Resistive @ 28VDC
T3-10129

Emergency Pushbutton

This emergency pushbutton switch
is designed to prevent inadvertent
actuation. The operator’s finger must
be directed into the protective cup
before the OTTO 4 pole pushbutton
switch can be actuated. Edge
backlighted.

Enclosure Design: MIL-DTL-8805,
Symbol 2 — Dusttight

‘;

Operate Force: 7 +/- 1 |b. \#’ \..;f
Rating: 10 amps Resistive @ 28VDC

T3 Toggle with Custom Engraved Bat Handle

Add a custom engraved legend,
lettering or logo to the bat handle of

this miniature toggle with snap-action
contact actuation. This toggle, with a
15/32-32 bushing, is an excellent choice
for switching loads from logic level up to
5amps.

Bat Handle: Anodized aluminumin a
variety of colors

Rating: 5 amps Resistive @ 28VDC
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APPENDIX

ROCKER AND ROTARY SWITCH VOLTAGE/CURRENT RATINGS TABLES

K1, K2, K3P and K4 LIGHTING VOLTAGE/CURRENT COMPONENTS RATINGS

LIGHT SOURCE VOLTAGE LIGHT SOURCE FORWARD TYPICAL FORWARD/ MAX. FORWARD
CATEGORY COLOR CURRENT NOMINAL VOLTAGE VOLTAGE

6VDC INCANDESCENT WHITE 2A 6V 8V
12VDC INCANDESCENT WHITE .08A 12v 14V
24VDC INCANDESCENT WHITE .04A 24V 28V
125VAC NEON AMBER 1.9mA 125V 125V
250VAC NEON AMBER 1.9mA 250V 250V
RED 20mA 1.9v 2.5V

2V LED* GREEN 20mA 2.15V 2.5V
AMBER 20mA 1.95V 2.5V

BLUE 20mA 3.5V 4.0V

6VDC LED SEE CHART 20mA 6V 8V
12VDC LED SEE CHART 20mA 12V 14V
24VDC LED SEE CHART 20mA 24V 28V

K3/K5 LIGHTING VOLTAGE/CURRENT COMPONENTS RATINGS

LIGHT SOURCE VOLTAGE LIGHT SOURCE FORWARD TYPICAL FORWARD/ MAX. FORWARD
CATEGORY COLOR CURRENT NOMINAL VOLTAGE VOLTAGE

6VDC INCANDESCENT WHITE 2A Y 8V
12VDC INCANDESCENT WHITE .08A 12V 14V
24VDC INCANDESCENT WHITE 04A 24V 28V
125VAC NEON AMBER 1.9mA 125V 125V
250VAC NEON AMBER 1.9mA 250V 250V
RED 20mA 2V 2.5V

2V LED* GREEN 20mA 2.2V 2.6V
AMBER 20mA 2.1V 2.5V

6V LED SEE CHART 20mA Y 8V

12V LED SEE CHART 20mA 12V 14V

24V LED SEE CHART 20mA 24V 28V

R2 LIGHTING VOLTAGE/CURRENT COMPONENTS RATINGS
LIGHT SOURCE VOLTAGE | LED LIGHT SOURCE | FORWARD TYPICAL FORWARD/ MAX. FORWARD
CATEGORY COLOR CURRENT NOMINAL VOLTAGE (DC) VOLTAGE (DC)

RED 20mA 2V 2.5V

2v* GREEN 20mA 2.2V 2.6V

AMBER 20mA 2.1V 2.5V

BV SEE CHART 20mA 6V 8V

12V SEE CHART 20mA 12V 14V

24V SEE CHART 20mA 24V 28V

*Intended for use with external resistor. The “2 volt” switches are intended to have a resistor added in series into the

lighting circuit by the customer. To determine the approximate value of the resistor, use the equation below:

RESISTOR SIZE = POWER SUPPLY VOLTAGE - LED FORWARD VOLTAGE
LED FORWARD CURRENT
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LED VOLTAGE/CURRENT RATINGS TABLE

ILLUMINATED PUSHBUTTON SWITCH & INDICATOR LIGHTS VOLTAGE/CURRENT RATINGS TABLES

LP3, LP5 AND LPL SERIES
LIGHTING VOLTAGE/CURRENT COMPONENTS RATINGS

LP3S AND LP3S-V SERIES
LIGHTING VOLTAGE/CURRENT COMPONENTS RATINGS

LIGHT TYP. MAX. LIGHT TYP. MAX.
SOURCE LED FORWARD | FORWARD | FORWARD SOURCE LED FORWARD | FORWARD | FORWARD
VOLTAGE COLOR | CURRENT | VOLTAGE | VOLTAGE VOLTAGE COLOR CURRENT | VOLTAGE | VOLTAGE
CATEGORY (DC) (DC) CATEGORY (DC) (DC)

RED 20mA 1.9V 25V RED
REEN GREEN .
G 20mA 2.2V 2.6V 20mA v 25V
2V* AMBER AMBER
BLUE 2V
20mA 3.3V 4v
DEEP GREEN m BLUE
WHITE DEEP GREEN 20mA 3.2V 4V
ALL WHITE
6V COLORS 20mA 6V 8V o
12V 20mA 12V 14V
ALL COLORS
12V COLORS 20mA 12V 14.5V
ALL
24V co'?_LoLRs 20mA 24V 28.6V 24v COLORS 20mA 24v 28.6V

LP3-V AND LP5-V VANDAL RESISTANT SERIES
LIGHTING VOLTAGE/CURRENT COMPONENTS RATINGS

LP7, LP7-D AND LP9 SERIES
LIGHTING VOLTAGE/CURRENT COMPONENTS RATINGS

LIGHT MAX. TYP. MAX. LIGHT
SOURCE LED FORWARD |FORWARD | FORWARD | FORWARD SOURCE |\ aVk  BNaTH | FORWARD | Lomitarn | EoRWARD
VOLTAGE COLOR  |CURRENT | CURRENT | VOLTAGE | VOLTAGE VOLTAGE (nm) CURRENT |\/0/ TAGE | VOLTAGE

CATEGORY (DC) (DC) CATEGORY
RED RED (631) 20mA 2V 2.4V
GREEN 20mA | 30mA 2v 2.5V 2v GREEN (525) | 20mA 3.2V 3.6V
i LIGHTPIPE | AMBER (591) | 20mA 2.1V 2.4V
2V AMBER STYLE* BLUE (470) 20mA 3.3V 3.8V
BLUE WHITE 5mA 2.9V 3.15V
DEEP GREEN| 20mA | 30mA | 3.2V av " RED (630) 20mA To5v Y
WHITE TRANSLUCENT| GREEN (525) |  20mA 3.3V 4.4V
ALL FULLY AMBER (601) | 20mA 2.1V 2.5V
6v COLORS 20mA | 30mA | BV 8v ILLUMINATED | ' BLUE (465) 20mA 3.3V 4V
ALL STYLE WHITE 5mA 2.85V 3.1V
12v 20mA | 30mA 12v 14V
COLORS 12v ALL COLORS
ALL ALL SAME AS 2V | (20mA) 12v 14v
24V COLORS 20mA | 30mA 24V 28.6V PRODUCTS
LPOL SERIES
LIGHTING VOLTAGE/CURRENT COMPONENTS RATINGS
LIGHT
LED COLOR, TYP. MAX.
VOIRCE | waVELENGTH| FORVIARD | FORWARD | FORWARD
CATEGORY (nm) VOLTAGE | VOLTAGE
RED (631) 20mA 2V 2.4V
GREEN (525) 20mA 3.2V 3.6V
2v AMBER (591) 20mA 2.1V 2.4V
BLUE (470) 20mA 3.3V 3.8V
WHITE 5mA 2.9V 3.15V
ALL COLORS,
12v SAME AS 2V (20mA) 12v 14v

*Intended for use with external resistor. The “2 volt” switches are intended to have a resistor added in series into the
lighting circuit by the customer. To determine the approximate value of the resistor, use the equation below:

RESISTOR SIZE = POWER SUPPLY VOLTAGE - LED FORWARD VOLTAGE
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TOGGLE HARDWARE ASSEMBLY APPENDIX

TOGGLE HARDWARE STANDARD CONFIGURATION

MIL-DTL-5423/16E
TOGGLE HARDWARE 17 February 2009
STANDARD ASSEMBLY CONFIGURATION SUPERSEDING
MIL-DTL-5423/16D
AMENDMENT 1
WHEN USING PANEL SEALS 12 May 2003

MIL-DTL-5423/16E

TOGGLE
SWITCH LEVER
[~tr
TOGGLE [ | NUT
SWITCH | I LOCK-WASHER
BUSHING’L:—jj&:L—;:A /
PANEL T ] = 1
_\__:::_::JL::i:::__
L $
p I .
BUSHING—={ FO) I
SEAL (o< f———— <= WASHER
b= —-,L—='=—r—) SWITCH BODY
(___— ::ZF::::___:___B/_

BOTTOM SURFACE OF SEAL TANGENT TO
OR BELOW BOTTOM OF HOLE IN BUSHING
IN SWITCHES WITH PINNED LEVER

_|
©)
a)
a)
Q)
m
JE
P
e
2
>
e
m
>
(95}
(V)
m
=
=
_<

Note: Not applicable with all configurations.

Customer is responsible for keying the switch to the panel.
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APPENDIX

11, T2, T4, T5 & T8 MINI TRIM BUTTON STYLES

T1, T2, T4, T5 AND T8 MINI TRIM BUTTON STYLES

®( ®U &I
&=/ &=/ ==
D - CONE E - LRUD HAT F - IOUD HAT
@ ¢ -1 € 3
&/
N - POST P - 4-40 THREADED POST Q - ROTATED STADIUM

\/

l

Z AN
NIZ
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T4-T & T8-T MINI TRIM BUTTON STYLES

AP

APPENDIX

T4-T AND T8-T MINI TRIM BUTTON STYLES

A - 2-WAY JOG (T4-T ONLY)

B - TALL JOG (T4-T ONLY)

C - ROCKER (T4-T ONLY)

(i
p~ed

D - CONE (T4-T AND T8-T)

Y
l

G - HAT (T4-T AND T8-T)

H - STADIUM (T4-T AND T8-T)

{
\
i

|
___—
N 7
|

K - 4-WAY JOG (T4-T AND T8-T)

L - INVERSE HAT (T4-T) and R (T8-T)

M - TALL HAT (T4-T) and S (T8-T)

t

ﬁ:*@].

l

ry

N - SHORT HAT (T4-T) and T (T8-T)

P - STADIUM ROTATED (T4-T) and Q (T8-T)

ry

|
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BS

MINI TRIM
BUTTON STYLES

TK MINI TRIM BUTTON STYLES

TK MINI TRIM BUTTON STYLES

A -2-WAY JOG B - TALL JOG C —ROCKER
D - CONE E-LRUD HAT F-10UD HAT
G — HAT H - STADIUM J — CASTLE
if
i L
dl
K-4-WAY JOG L — INVERSE HAT M - TALL HAT

(T
T/

o/

)

)

—

N — SHORT HAT

P — STADIUM ROTATED

@

il
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CROSS REFERENCE: MILITARY TO OTTO ~ *™*

MILITARY 0TTO | MILITARY 0TTO | MILITARY 0TTO | MILITARY 0TTO
PART NO. PART NO. | PART NO. PART NO. | PART NO. PART NO. | PART NO. PART NO. =
M8805/96 M8805/101-010 B3-12142 | M8805/110-1147 P7-114127 | MB8805/110-1262 P7-136122 =
M8805/96-001 PE-1111 | M8805/101-011 B3-15141 | M8805/110-1148 P7-114128 | M8805/110-1263 P7-136123 )_>|
M8805/96-002 PE-1112 | M8805/101-012 B3-15142 | M8805/110-1149 P7-114129 | M8805/110-1264 P7-136124 ~
M8805/96-003 PE-2111 | M8805/101-013 B3-13141 | M8805/110-1151 P7-115121 | M8805/110-1265 P7-136125 :
M8805/96-004 PE-2112 | M8805/101-014 B3-13142 | M8805/110-1152 P7-115122 | M8805/110-1266 P7-136126 )
M8805/96-005 PE-1121 | M8805/101-015 B3-11131 | M8805/110-1153 P7-115123 | M8805/110-1267 P7-136127 8
M8805/96-006 PE-1122 | M8805/101-016 B3-11132 | M8805/110-1154 P7-115124 | MB8805/110-1268 P7-136128 wn
M8805/96-007 PE-2121 | M8805/101-017 B3-12131 | M8805/110-1155 P7-115125 | M8805/110-1269 P7-136129 a
M8805/96-008 PE-2122 | M8805/101-018 B3-12132 | M8805/110-1156 P7-115126 | M8805/110-1311 P7-151121 _I'II:II
M8805/96-009 PE-1211 | M8805/101-019 B3-15131 | MB8805/110-1157 P7-115127 | M8805/110-1312 P7-151122 ﬁ
M8805/96-010 PE-1212 | M8805/101-020 B3-15132 | M8805/110-1158 P7-115128 | M8805/110-1313 P7-151123 b
M8805/96-011 PE-2211 | M8805/101-021 B3-13131 | M8805/110-1159 P7-115129 | M8805/110-1314 P7-151124 Q
M8805/96-012 PE-2212 | M8805/101-022 B3-13132 | M8805/110-1161 P7-116121 | M8805/110-1315 P7-151125
M8805/96-013 PE-1221 M8805/110-1162 P7-116122 | M8805/110-1316 P7-151126
M8805/96-014 PE-1222 | MB8805/106 M8805/110-1163 P7-116123 | M8805/110-1317 P7-151127
M8805/96-015 PE-2221 | MB8805/106-01 B2-200031 | M8805/110-1164 P7-116124 | M8805/110-1318 P7-151128
M8805/96-016 PE-2222 | M8805/106-02 B2-200032 | M8805/110-1165 P7-116125 | MB8805/110-1319 P7-151129
M8805/110-1166 P7-116126 | M8805/110-1321 P7-152121
M8805/99 M8805/109 M8805/110-1167 P7-116127 | M8805/110-1322 P7-152122
M8805/99-009 PE2-11121 | M8805/109-01 B2-111351 | M8805/110-1168 P7-116128 | M8805/110-1323 P7-152123
M8805/99-010 PE2-21121 | M8805/109-02 B2-112351 | M8805/110-1169 P7-116129 | M8805/110-1324 P7-152124
M8805/99-011 PE2-31121 | M8805/109-03 B2-111353 | M8805/110-1211 P7-131121 | M8805/110-1325 P7-152125
M8805/99-013 PE2-11111 | M8805/109-04 B2-112353 | M8805/110-1212 P7-131122 | M8805/110-1326 P7-152126
M8805/99-014 PE2-21111 M8805/110-1213 P7-131123 | M8805/110-1327 P7-152127
M8805/99-015 PE2-31111 | M8805/110 M8805/110-1214 P7-131124 | M8805/110-1328 P7-152128
M8805/99-025 PE2-11221 | M8805/110-1111 P7-111121 | MB8805/110-1215 P7-131125 | M8805/110-1329 P7-152129
M8805/99-026 PE2-21221 | M8805/110-1112 P7-111122 | MB8805/110-1216 P7-131126 | M8805/110-1331 P7-153121
M8805/99-027 PE2-31221 | M8805/110-1113 P7-111123 | MB8805/110-1217 P7-131127 | M8805/110-1332 P7-153122
M8805/99-029 PE2-11211 | M8805/110-1114 P7-111124 | M8805/110-1218 P7-131128 | M8805/110-1333 P7-153123
M8805/99-030 PE2-21211 | M8805/110-1115 P7-111125 | M8805/110-1219 P7-131129 | M8805/110-1334 P7-153124
M8805/99-031 PE2-31211 | M8805/110-1116 P7-111126 | M8805/110-1221 P7-132121 | M8805/110-1335 P7-153125
M8805/99-037 PE2-11131 | MB8805/110-1117 P7-111127 | MB8805/110-1222 P7-132122 | M8805/110-1336 P7-153126
M8805/99-038 PE2-21131 | M8805/110-1118 P7-111128 | MB8805/110-1223 P7-132123 | MB8805/110-1337 P7-153127
M8805/99-039 PE2-31131 | M8805/110-1119 P7-111129 | MB8805/110-1224 P7-132124 | MB8805/110-1338 P7-153128
M8805/99-045 PE2-11231 | M8805/110-1121 P7-112121 | MB8805/110-1225 P7-132125 | MB8805/110-1339 P7-153129
M8805/99-046 PE2-21231 | M8805/110-1122 P7-112122 | MB8805/110-1226 P7-132126 | M8805/110-1341 P7-154121
M8805/99-047 PE2-31231 | M8805/110-1123 P7-112123 | M8805/110-1227 P7-132127 | M8805/110-1342 P7-154122
M8805/110-1124 P7-112124 | MB8805/110-1228 P7-132128 | MB8805/110-1343 P7-154123
M8805/100 M8805/110-1125 P7-112125 | MB8805/110-1229 P7-132129 | M8805/110-1344 P7-154124
M8805/100-007 P6-24043 | M8805/110-1126 P7-112126 | MB8805/110-1241 P7-134121 | MB8805/110-1345 P7-154125
M8805/100-008 P6-24044 | M8805/110-1127 P7-112127 | MB8805/110-1242 P7-134122 | MB8805/110-1346 P7-154126
M8805/100-009 P6-14035 | M8805/110-1128 P7-112128 | M8805/110-1243 P7-134123 | MB8805/110-1347 P7-154127
M8805/100-010 P6-14036 | M8805/110-1129 P7-112129 | M8805/110-1244 P7-134124 | MB8805/110-1348 P7-154128
M8805/100-015 P6-24007 | MB8805/110-1131 P7-113121 | M8805/110-1245 P7-134125 | MB8805/110-1349 P7-154129
M8805/100-016 P6-24008 | M8805/110-1132 P7-113122 | MB8805/110-1246 P7-134126 | M8805/110-1351 P7-155121
M8805/100-017 P6-14005 | M8805/110-1133 P7-113123 | MB8805/110-1247 P7-134127 | MB8805/110-1352 P7-155122
M8805/100-018 P6-14006 | MB8805/110-1134 P7-113124 | MB8805/110-1248 P7-134128 | MB8805/110-1353 P7-155123
M8805/110-1135 P7-113125 | MB8805/110-1249 P7-134129 | MB8805/110-1354 P7-155124
M8805/101 M8805/110-1136 P7-113126 | M8805/110-1251 P7-135121 | MB8805/110-1355 P7-155125
M8805/101-001 B3-10064 | M8805/110-1137 P7-113127 | M8805/110-1252 P7-135122 | MB8805/110-1356 P7-155126
M8805/101-002 B3-10065 | MB8805/110-1138 P7-113128 | MB8805/110-1253 P7-135123 | MB8805/110-1357 P7-155127
M8805/101-003 B3-10066 | M8805/110-1139 P7-113129 | MB8805/110-1254 P7-135124 | MB8805/110-1358 P7-155128
M8805/101-004 B3-10067 | M8805/110-1141 P7-114121 | MB8805/110-1255 P7-135125 | MB8805/110-1359 P7-155129
M8805/101-005 B3-10063 | M8805/110-1142 P7-114122 | MB8805/110-1256 P7-135126 | MB8805/110-1361 P7-156121
M8805/101-006 B3-10072 | M8805/110-1143 P7-114123 | M8805/110-1257 P7-135127 | MB8805/110-1362 P7-156122
M8805/101-007 B3-11141 | M8805/110-1144 P7-114124 | MB8805/110-1258 P7-135128 | MB8805/110-1363 P7-156123
M8805/101-008 B3-11142 | M8805/110-1145 P7-114125 | M8805/110-1259 P7-135129 | MB8805/110-1364 P7-156124
M8805/101-009 B3-12141 | M8805/110-1146 P7-114126 | M8805/110-1261 P7-136121 | M8805/110-1365 P7-156125
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o CROSS REFERENCE: MILITARY TO OTTO

MILITARY O0TTO | MILITARY 0TTO | MILITARY O0TTO | MILITARY 0TTO
PART NO. PART NO. | PART NO. PART NO. | PART NO. PART NO. | PART NO. PART NO.
M8805/110-1366 P7-156126 M8805/110-1511 P7-131221 M8805/110-1615 P7-151225 M8805/110-1719 P7-161129
M8805/110-1367 P7-156127 M8805/110-1512 P7-131222 M8805/110-1616 P7-151226 M8805/110-1721 P7-162121
M8805/110-1368 P7-156128 M8805/110-1513 P7-131223 M8805/110-1617 P7-151227 M8805/110-1722 P7-162122
M8805/110-1369 P7-156129 M8805/110-1514 P7-131224 | M8805/110-1618 P7-151228 M8805/110-1723 P7-162123
M8805/110-1411 P7-111221 M8805/110-1515 P7-131225 M8805/110-1619 P7-151229 M8805/110-1724 P7-162124
M8805/110-1412 P7-111222 M8805/110-1516 P7-131226 M8805/110-1621 P7-152221 M8805/110-1725 P7-162125
M8805/110-1413 P7-111223 M8805/110-1517 P7-131227 M8805/110-1622 P7-152222 M8805/110-1726 P7-162126
M8805/110-1414 P7-111224 M8805/110-1518 P7-131228 M8805/110-1623 P7-152223 M8805/110-1727 P7-162127
M8805/110-1415 P7-111225 M8805/110-1519 P7-131229 M8805/110-1624 P7-152224 M8805/110-1728 P7-162128
M8805/110-1416 P7-111226 M8805/110-1521 P7-132221 M8805/110-1625 P7-152225 M8805/110-1729 P7-162129
M8805/110-1417 P7-111227 M8805/110-1522 P7-132222 M8805/110-1626 P7-152226 M8805/110-1731 P7-163121
M8805/110-1418 P7-111228 M8805/110-1523 P7-132223 M8805/110-1627 P7-152221 M8805/110-1732 P7-163122
M8805/110-1419 P7-111229 M8805/110-1524 P7-132224 | M8805/110-1628 P7-152228 M8805/110-1733 P7-163123
M8805/110-1421 P7-112221 M8805/110-1525 P7-132225 M8805/110-1629 P7-152229 M8805/110-1734 P7-163124
M8805/110-1422 P7-112222 M8805/110-1526 P7-132226 M8805/110-1631 P7-153221 M8805/110-1735 P7-163125
M8805/110-1423 P7-112223 M8805/110-1527 P7-132227 IV18805/110-1632 P7-153222 M8805/110-1736 P7-163126
M8805/110-1424 P7-112224 M8805/110-1528 P7-132228 M8805/110-1633 P7-153223 M8805/110-1737 P7-163127
M8805/110-1425 P7-112225 M8805/110-1529 P7-132229 V8805/110-1634 P7-153224 M8805/110-1738 P7-163128
M8805/110-1426 P7-112226 M8805/110-1531 P7-133221 M8805/110-1635 P7-153225 M8805/110-1739 P7-163129
M8805/110-1427 P7-112227 M8805/110-1532 P7-133222 V18805/110-1636 P7-153226 M8805/110-1741 P7-164121
M8805/110-1428 P7-112228 M8805/110-1533 P7-133223 M8805/110-1637 P7-153227 M8805/110-1742 P7-164122
M8805/110-1429 P7-112229 M8805/110-1534 P7-133224 | MB8805/110-1638 P7-153228 M8805/110-1743 P7-164123
M8805/110-1431 P7-113221 M8805/110-1535 P7-133225 M8805/110-1639 P7-153229 M8805/110-1744 P7-164124
M8805/110-1432 P7-113222 | M8805/110-1536 P7-133226 | M8805/110-1641 P7-154221 M8805/110-1745 P7-164125
M8805/110-1433 P7-113223 M8805/110-1537 P7-133227 IM18805/110-1642 P7-154222 M8805/110-1746 P7-164126
M8805/110-1434 P7-113224 M8805/110-1538 P7-133228 M8805/110-1643 P7-154223 M8805/110-1747 P7-164127
M8805/110-1435 P7-113225 M8805/110-1539 P7-133229 M8805/110-1644 P7-154224 M8805/110-1748 P7-164128
M8805/110-1436 P7-113226 M8805/110-1541 P7-134221 M8805/110-1645 P7-154225 M8805/110-1749 P7-164129
M8805/110-1437 P7-113227 M8805/110-1542 P7-134222 M8805/110-1646 P7-154226 M8805/110-1751 P7-165121
M8805/110-1438 P7-113228 M8805/110-1543 P7-134223 M8805/110-1647 P7-154227 M8805/110-1752 P7-165122
M8805/110-1439 P7-113229 M8805/110-1544 P7-134224 | M8805/110-1648 P7-154228 M8805/110-1753 P7-165123
M8805/110-1441 P7-114221 M8805/110-1545 P7-134225 M8805/110-1649 P7-154229 M8805/110-1754 P7-165124
M8805/110-1442 P7-114222 M8805/110-1546 P7-134226 M8805/110-1651 P7-155221 M8805/110-1755 P7-165125
M8805/110-1443 P7-114223 M8805/110-1547 P7-134227 M8805/110-1652 P7-155222 M8805/110-1756 P7-165126
M8805/110-1444 P7-114224 M8805/110-1548 P7-134228 M8805/110-1653 P7-155223 M8805/110-1757 P7-165127
M8805/110-1445 P7-114225 M8805/110-1549 P7-134229 IV18805/110-1654 P7-155224 M8805/110-1758 P7-165128
M8805/110-1446 P7-114226 M8805/110-1551 P7-135221 M8805/110-1655 P7-155225 M8805/110-1759 P7-165129
M8805/110-1447 P7-114227 M8805/110-1552 P7-135222 M8805/110-1656 P7-155226 M8805/110-1761 P7-166121
M8805/110-1448 P7-114228 M8805/110-1553 P7-135223 M8805/110-1657 P7-155227 M8805/110-1762 P7-166122
M8805/110-1449 P7-114229 M8805/110-1554 P7-135224 | M8805/110-1658 P7-155228 M8805/110-1763 P7-166123
M8805/110-1451 P7-115221 M8805/110-1555 P7-135225 M8805/110-1659 P7-155229 M8805/110-1764 P7-166124
M8805/110-1452 P7-115222 M8805/110-1556 P7-135226 M8805/110-1661 P7-156221 M8805/110-1765 P7-166125
M8805/110-1453 P7-115223 M8805/110-1557 P7-135227 IV18805/110-1662 P7-156222 M8805/110-1766 P7-166126
M8805/110-1454 P7-115224 M8805/110-1558 P7-135228 IM18805/110-1663 P7-156223 M8805/110-1767 P7-166127
M8805/110-1455 P7-115225 M8805/110-1559 P7-135229 IV18805/110-1664 P7-156224 M8805/110-1768 P7-166128
M8805/110-1456 P7-115226 | M8805/110-1561 P7-136221 M8805/110-1665 P7-156225 | M8805/110-1769 P7-166129
M8805/110-1457 P7-115227 M8805/110-1562 P7-136222 M8805/110-1666 P7-156226 M8805/110-1811 P7-161221
M8805/110-1458 P7-115228 M8805/110-1563 P7-136223 M8805/110-1667 P7-156227 M8805/110-1812 P7-161222
M8805/110-1459 P7-115229 M8805/110-1564 P7-136224 | MB8805/110-1668 P7-156228 M8805/110-1813 P7-161223
M8805/110-1461 P7-116221 M8805/110-1565 P7-136225 IM8805/110-1669 P7-156229 M8805/110-1814 P7-161224
M8805/110-1462 P7-116222 M8805/110-1566 P7-136226 M8805/110-1711 P7-161121 M8805/110-1815 P7-161225
M8805/110-1463 P7-116223 M8805/110-1567 P7-136227 M8805/110-1712 P7-161122 M8805/110-1816 P7-161226
M8805/110-1464 P7-116224 M8805/110-1568 P7-136228 M8805/110-1713 P7-161123
M8805/110-1465 P7-116225 M8805/110-1569 P7-136229 M8805/110-1714 P7-161124
M8805/110-1466 P7-116226 M8805/110-1611 P7-151221 M8805/110-1715 P7-161125
M8805/110-1467 P7-116227 M8805/110-1612 P7-151222 M8805/110-1716 P7-161126
M8805/110-1468 P7-116228 M8805/110-1613 P7-151223 M8805/110-1717 P7-161127
M8805/110-1469 P7-116229 M8805/110-1614 P7-151224 | M8805/110-1718 P7-161128
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CROSS REFERENCE: MILITARY TO OTTO ™"

MILITARY 0TTO | MILITARY 0TTO | MILITARY 0TTO | MILITARY 0TTO

PART NO. PART NO. | PART NO. PART NO. | PART NO. PART NO. | PART NO. PART NO. =
M8805/110-1817 P7-161227 | M8805/110-2122 P7-212122 | M8805/110-2226 P7-232126 | M8805/110-2341 P7-254121 =
M8805/110-1818 P7-161228 | M8805/110-2123 P7-212123 | M8805/110-2227 P7-232127 | M8805/110-2342 P7-254122 )_>|
M8805/110-1819 P7-161229 | M8805/110-2124 P7-212124 | M8805/110-2228 P7-232128 | M8805/110-2343 P7-254123 ~
M8805/110-1821 P7-162221 | M8805/110-2125 P7-212125 | M8805/110-2229 P7-232129 | M8805/110-2344 P7-254124 :
M8805/110-1822 P7-162222 | M8805/110-2126 P7-212126 | M8805/110-2241 P7-234121 | M8805/110-2345 P7-254125 x
M8805/110-1823 P7-162223 | M8805/110-2127 P7-212127 | M8805/110-2242 P7-234122 | M8805/110-2346 P7-254126 9
M8805/110-1824 P7-162224 | M8805/110-2128 P7-212128 | M8805/110-2243 P7-234123 | M8805/110-2347 P7-254127 wn
M8805/110-1825 P7-162225 | M8805/110-2129 P7-212129 | M8805/110-2244 P7-234124 | M8805/110-2348 P7-254128 a
M8805/110-1826 P7-162226 | M8805/110-2131 P7-213121 | M8805/110-2245 P7-234125 | M8805/110-2349 P7-254129 _I'II:II
M8805/110-1827 P7-162227 | M8805/110-2132 P7-213122 | M8805/110-2246 P7-234126 | M8805/110-2351 P7-255121 ﬁ
M8805/110-1828 P7-162228 | M8805/110-2133 P7-213123 | M8805/110-2247 P7-234127 | M8805/110-2352 P7-255122 Z
M8805/110-1829 P7-162229 | M8805/110-2134 P7-213124 | M8805/110-2248 P7-234128 | M8805/110-2353 P7-255123 Q
M8805/110-1831 P7-163221 | M8805/110-2135 P7-213125 | M8805/110-2249 P7-234129 | M8805/110-2354 P7-255124
M8805/110-1832 P7-163222 | M8805/110-2136 P7-213126 | M8805/110-2251 P7-235121 | M8805/110-2355 P7-255125
M8805/110-1833 P7-163223 | M8805/110-2137 P7-213127 | M8805/110-2252 P7-235122 | M8805/110-2356 P7-255126
M8805/110-1834 P7-163224 | M8805/110-2138 P7-213128 | M8805/110-2253 P7-235123 | M8805/110-2357 P7-255127
M8805/110-1835 P7-163225 | M8805/110-2139 P7-213129 | M8805/110-2254 P7-235124 | M8805/110-2358 P7-255128
M8805/110-1836 P7-163226 | M8805/110-2141 P7-214121 | M8805/110-2255 P7-235125 | M8805/110-2359 P7-255129
M8805/110-1837 P7-163227 | M8805/110-2142 P7-214122 | M8805/110-2256 P7-235126 | M8805/110-2361 P7-256121
M8805/110-1838 P7-163228 | M8805/110-2143 P7-214123 | M8805/110-2257 P7-235127 | M8805/110-2362 P7-256122
M8805/110-1839 P7-163229 | M8805/110-2144 P7-214124 | M8805/110-2258 P7-235128 | M8805/110-2363 P7-256123
M8805/110-1841 P7-164221 | M8805/110-2145 P7-214125 | M8805/110-2259 P7-235129 | M8805/110-2364 P7-256124
M8805/110-1842 P7-164222 | M8805/110-2146 P7-214126 | M8805/110-2261 P7-236121 | M8805/110-2365 P7-256125
M8805/110-1843 P7-164223 | M8805/110-2147 P7-214127 | M8805/110-2262 P7-236122 | M8805/110-2366 P7-256126
M8805/110-1844 P7-164224 | M8805/110-2148 P7-214128 | M8805/110-2263 P7-236123 | M8805/110-2367 P7-256127
M8805/110-1845 P7-164225 | M8805/110-2149 P7-214129 | M8805/110-2264 P7-236124 | M8805/110-2368 P7-256128
M8805/110-1846 P7-164226 | M8805/110-2151 P7-215121 | M8805/110-2265 P7-236125 | M8805/110-2369 P7-256129
M8805/110-1847 P7-164227 | M8805/110-2152 P7-215122 | M8805/110-2266 P7-236126 | M8805/110-2411 P7-211221
M8805/110-1848 P7-164228 | M8805/110-2153 P7-215123 | M8805/110-2267 P7-236127 | M8805/110-2412 P7-211222
M8805/110-1849 P7-164229 | M8805/110-2154 P7-215124 | M8805/110-2268 P7-236128 | M8805/110-2413 P7-211223
M8805/110-1851 P7-165221 | M8805/110-2155 P7-215125 | M8805/110-2269 P7-236129 | M8805/110-2414 P7-211224
M8805/110-1852 P7-165222 | M8805/110-2156 P7-215126 | M8805/110-2311 P7-251121 | M8805/110-2415 P7-211225
M8805/110-1853 P7-165223 | M8805/110-2157 P7-215127 | M8805/110-2312 P7-251122 | M8805/110-2416 P7-211226
M8805/110-1854 P7-165224 | M8805/110-2158 P7-215128 | M8805/110-2313 P7-251123 | M8805/110-2417 P7-211227
M8805/110-1855 P7-165225 | M8805/110-2159 P7-215129 | M8805/110-2314 P7-251124 | M8805/110-2418 P7-211228
M8805/110-1856 P7-165226 | M8805/110-2161 P7-216121 | M8805/110-2315 P7-251125 | M8805/110-2419 P7-211229
M8805/110-1857 P7-165227 | M8805/110-2162 P7-216122 | M8805/110-2316 P7-251126 | M8805/110-2421 P7-212221
M8805/110-1858 P7-165228 | M8805/110-2163 P7-216123 | M8805/110-2317 P7-251127 | M8805/110-2422 P7-212222
M8805/110-1859 P7-165229 | M8805/110-2164 P7-216124 | M8805/110-2318 P7-251128 | M8805/110-2423 P7-212223
M8805/110-1861 P7-166221 | M8805/110-2165 P7-216125 | M8805/110-2319 P7-251129 | M8805/110-2424 P7-212224
M8805/110-1862 P7-166222 | M8805/110-2166 P7-216126 | M8805/110-2321 P7-252121 | M8805/110-2425 P7-212225
M8805/110-1863 P7-166223 | M8805/110-2167 P7-216127 | M8805/110-2322 P7-252122 | M8805/110-2426 P7-212226
M8805/110-1864 P7-166224 | M8805/110-2168 P7-216128 | M8805/110-2323 P7-252123 | M8805/110-2427 P7-212227
M8805/110-1865 P7-166225 | M8805/110-2169 P7-216129 | M8805/110-2324 P7-252124 | M8805/110-2428 P7-212228
M8805/110-1866 P7-166226 | M8805/110-2211 P7-231121 | M8805/110-2325 P7-252125 | M8805/110-2429 P7-212229
M8805/110-1867 P7-166227 | M8805/110-2212 P7-231122 | M8805/110-2326 P7-252126 | M8805/110-2431 P7-213221
M8805/110-1868 P7-166228 | M8805/110-2213 P7-231123 | M8805/110-2327 P7-252127 | M8805/110-2432 P7-213222
M8805/110-1869 P7-166229 | M8805/110-2214 P7-231124 | M8805/110-2328 P7-252128 | M8805/110-2433 P7-213223
M8805/110-2111 P7-211121 | M8805/110-2215 P7-231125 | M8805/110-2329 P7-252129 | M8805/110-2434 P7-213224
M8805/110-2112 P7-211122 | M8805/110-2216 P7-231126 | M8805/110-2331 P7-253121 | M8805/110-2435 P7-213225
M8805/110-2113 P7-211123 | M8805/110-2217 P7-231127 | M8805/110-2332 P7-253122 | M8805/110-2436 P7-213226
M8805/110-2114 P7-211124 | M8805/110-2218 P7-231128 | M8805/110-2333 P7-253123 | M8805/110-2437 P7-213227
M8805/110-2115 P7-211125 | M8805/110-2219 P7-231129 | M8805/110-2334 P7-253124 | M8805/110-2438 P7-213228
M8805/110-2116 P7-211126 | M8805/110-2221 P7-232121 | M8805/110-2335 P7-253125 | M8805/110-2439 P7-213229
M8805/110-2117 P7-211127 | M8805/110-2222 P7-232122 | M8805/110-2336 P7-253126 | M8805/110-2441 P7-214221
M8805/110-2118 P7-211128 | M8805/110-2223 P7-232123 | M8805/110-2337 P7-253127 | M8805/110-2442 P7-214222
M8805/110-2119 P7-211129 | M8805/110-2224 P7-232124 | M8805/110-2338 P7-253128 | M8805/110-2443 P7-214223
M8805/110-2121 P7-212121 | M8805/110-2225 P7-232125 | M8805/110-2339 P7-253129 | M8805/110-2444 P7-214224
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M8805/110-2445 P7-214225 M8805/110-2549 P7-234229 IV18805/110-2654 P7-255224 M8805/110-2758 P7-265128
M8805/110-2446 P7-214226 M8805/110-2551 P7-235221 IM18805/110-2655 P7-255225 M8805/110-2759 P7-265129
M8805/110-2447 P7-214227 M8805/110-2552 P7-235222 M8805/110-2656 P7-255226 M8805/110-2761 P7-266121
M8805/110-2448 P7-214228 M8805/110-2553 P7-235223 M8805/110-2657 P7-255221 M8805/110-2762 P7-266122
M8805/110-2449 P7-214229 M8805/110-2554 P7-235224 | M8805/110-2658 P7-255228 M8805/110-2763 P7-266123
M8805/110-2451 P7-215221 M8805/110-2555 P7-235225 M8805/110-2659 P7-255229 M8805/110-2764 P7-266124
M8805/110-2452 P7-215222 M8805/110-2556 P7-235226 IM8805/110-2661 P7-256221 M8805/110-2765 P7-266125
M8805/110-2453 P7-215223 M8805/110-2557 P7-235227 IV18805/110-2662 P7-256222 M8805/110-2766 P7-266126
M8805/110-2454 P7-215224 M8805/110-2558 P7-235228 M8805/110-2663 P7-256223 M8805/110-2767 P7-266127
M8805/110-2455 P7-215225 M8805/110-2559 P7-235229 IV18805/110-2664 P7-256224 M8805/110-2768 P7-266128
M8805/110-2456 P7-215226 M8805/110-2561 P7-236221 M8805/110-2665 P7-256225 M8805/110-2769 P7-266129
M8805/110-2457 P7-215227 M8805/110-2562 P7-236222 IV18805/110-2666 P7-256226 M8805/110-2811 P7-261221
M8805/110-2458 P7-215228 M8805/110-2563 P7-236223 M8805/110-2667 P7-256227 M8805/110-2812 P7-261222
M8805/110-2459 P7-215229 M8805/110-2564 P7-236224 | M8805/110-2668 P7-256228 M8805/110-2813 P7-261223
M8805/110-2461 P7-216221 M8805/110-2565 P7-236225 | M8805/110-2669 P7-256229 | M8805/110-2814 P7-261224
M8805/110-2462 P7-216222 M8805/110-2566 P7-236226 M8805/110-2711 P7-261121 M8805/110-2815 P7-261225
M8805/110-2463 P7-216223 M8805/110-2567 P7-236227 M8805/110-2712 P7-261122 M8805/110-2816 P7-261226
M8805/110-2464 P7-216224 | M8805/110-2568 P7-236228 | M8805/110-2713 P7-261123 | M8805/110-2817 P7-261227
M8805/110-2465 P7-216225 M8805/110-2569 P7-236229 M8805/110-2714 P7-261124 M8805/110-2818 P7-261228
M8805/110-2466 P7-216226 M8805/110-2611 P7-251221 M8805/110-2715 P7-261125 M8805/110-2819 P7-261229
M8805/110-2467 P7-216227 M8805/110-2612 P7-251222 M8805/110-2716 P7-261126 M8805/110-2821 P7-262221
M8805/110-2468 P7-216228 M8805/110-2613 P7-251223 M8805/110-2717 P7-261127 M8805/110-2822 P7-262222
M8805/110-2469 P7-216229 M8805/110-2614 P7-251224 | M8805/110-2718 P7-261128 M8805/110-2823 P7-262223
M8805/110-2511 P7-231221 M8805/110-2615 P7-251225 M8805/110-2719 P7-261129 M8805/110-2824 P7-262224
M8805/110-2512 P7-231222 M8805/110-2616 P7-251226 M8805/110-2721 P7-262121 M8805/110-2825 P7-262225
M8805/110-2513 P7-231223 M8805/110-2617 P7-251227 M8805/110-2722 P7-262122 M8805/110-2826 P7-262226
M8805/110-2514 P7-231224 M8805/110-2618 P7-251228 M8805/110-2723 P7-262123 M8805/110-2827 P7-262227
M8805/110-2515 P7-231225 M8805/110-2619 P7-251229 M8805/110-2724 P7-262124 M8805/110-2828 P7-262228
M8805/110-2516 P7-231226 M8805/110-2621 P7-252221 M8805/110-2725 P7-262125 M8805/110-2829 P7-262229
M8805/110-2517 P7-231227 M8805/110-2622 P7-252222 M8805/110-2726 P7-262126 M8805/110-2831 P7-263221
M8805/110-2518 P7-231228 | M8805/110-2623 P7-252223 | M8805/110-2727 P7-262127 | M8805/110-2832 P7-263222
M8805/110-2519 P7-231229 M8805/110-2624 P7-252224 | M8805/110-2728 P7-262128 M8805/110-2833 P7-263223
M8805/110-2521 P7-232221 M8805/110-2625 P7-252225 M8805/110-2729 P7-262129 M8805/110-2834 P7-263224
M8805/110-2522 P7-232222 M8805/110-2626 P7-252226 M8805/110-2731 P7-263121 M8805/110-2835 P7-263225
M8805/110-2523 P7-232223 M8805/110-2627 P7-252227 M8805/110-2732 P7-263122 M8805/110-2836 P7-263226
M8805/110-2524 P7-232224 M8805/110-2628 P7-252228 M8805/110-2733 P7-263123 M8805/110-2837 P7-263227
M8805/110-2525 P7-232225 | M8805/110-2629 P7-252229 | M8805/110-2734 P7-263124 | M8805/110-2838 P7-263228
M8805/110-2526 P7-232226 M8805/110-2631 P7-253221 M8805/110-2735 P7-263125 M8805/110-2839 P7-263229
M8805/110-2527 P7-232227 M8805/110-2632 P7-253222 M8805/110-2736 P7-263126 M8805/110-2841 P7-264221
M8805/110-2528 P7-232228 M8805/110-2633 P7-253223 M8805/110-2737 P7-263127 M8805/110-2842 P7-264222
M8805/110-2529 P7-232229 M8805/110-2634 P7-253224 | M8805/110-2738 P7-263128 M8805/110-2843 P7-264223
M8805/110-2531 P7-233221 M8805/110-2635 P7-253225 M8805/110-2739 P7-263129 M8805/110-2844 P7-264224
M8805/110-2532 P7-233222 | M8805/110-2636 P7-253226 | M8805/110-2741 P7-264121 M8805/110-2845 P7-264225
M8805/110-2533 P7-233223 M8805/110-2637 P7-253227 M8805/110-2742 P7-264122 M8805/110-2846 P7-264226
M8805/110-2534 P7-233224 M8805/110-2638 P7-253228 M8805/110-2743 P7-264123 M8805/110-2847 P7-264227
M8805/110-2535 P7-233225 M8805/110-2639 P7-253229 M8805/110-2744 P7-264124 M8805/110-2848 P7-264228
M8805/110-2536 P7-233226 M8805/110-2641 P7-254221 M8805/110-2745 P7-264125 M8805/110-2849 P7-264229
M8805/110-2537 P7-233227 M8805/110-2642 P7-254222 M8805/110-2746 P7-264126 M8805/110-2851 P7-265221
M8805/110-2538 P7-233228 M8805/110-2643 P7-254223 M8805/110-2747 P7-264127 M8805/110-2852 P7-265222
M8805/110-2539 P7-233229 | M8805/110-2644 P7-254224 | M8805/110-2748 P7-264128 | M8805/110-2853 P7-265223
M8805/110-2541 P7-234221 M8805/110-2645 P7-254225 M8805/110-2749 P7-264129 M8805/110-2854 P7-265224
M8805/110-2542 P7-234222 M8805/110-2646 P7-254226 M8805/110-2751 P7-265121 M8805/110-2855 P7-265225
M8805/110-2543 P7-234223 M8805/110-2647 P7-254227 M8805/110-2752 P7-265122 M8805/110-2856 P7-265226
M8805/110-2544 P7-234224 M8805/110-2648 P7-254228 M8805/110-2753 P7-265123 M8805/110-2857 P7-265227
M8805/110-2545 P7-234225 M8805/110-2649 P7-254229 IM8805/110-2754 P7-265124 M8805/110-2858 P7-265228
M8805/110-2546 P7-234226 M8805/110-2651 P7-255221 M8805/110-2755 P7-265125 M8805/110-2859 P7-265229
M8805/110-2547 P7-234227 M8805/110-2652 P7-255222 M8805/110-2756 P7-265126 M8805/110-2861 P7-266221
M8805/110-2548 P7-234228 M8805/110-2653 P7-255223 M8805/110-2757 P7-265127 M8805/110-2862 P7-266222
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PART NO. PART NO. | PART NO. PART NO. | PART NO. PART NO. | PART NO. PART NO. =
M8805/110-2863 P7-266223 | M8805/110-3167 P7-316127 | MB8805/110-3322 P7-352122 | MB8805/110-3426 P7-312226 =
M8805/110-2864 P7-266224 | M8805/110-3168 P7-316128 | MB8805/110-3323 P7-352123 | MB8805/110-3427 P7-312227 )_>|
M8805/110-2865 P7-266225 | M8805/110-3169 P7-316129 | MB8805/110-3324 P7-352124 | MB8805/110-3428 P7-312228 ~
M8805/110-2866 P7-266226 | MB8805/110-3211 P7-331121 | MB8805/110-3325 P7-352125 | MB8805/110-3429 P7-312229 :
M8805/110-2867 P7-266227 | M8805/110-3212 P7-331122 | MB8805/110-3326 P7-352126 | MB8805/110-3431 P7-313221 x
M8805/110-2868 P7-266228 | M8805/110-3213 P7-331123 | MB8805/110-3327 P7-352127 | MB8805/110-3432 P7-313222 9
M8805/110-2869 P7-266229 | MB8805/110-3214 P7-331124 | MB8805/110-3328 P7-352128 | MB8805/110-3433 P7-313223 wn
M8805/110-3111 P7-311121 | MB8805/110-3215 P7-331125 | MB8805/110-3329 P7-352129 | MB8805/110-3434 P7-313224 a
M8805/110-3112 P7-311122 | MB8805/110-3216 P7-331126 | MB8805/110-3331 P7-353121 | MB8805/110-3435 P7-313225 _I'II:II
M8805/110-3113 P7-311123 | MB8805/110-3217 P7-331127 | MB8805/110-3332 P7-353122 | MB8805/110-3436 P7-313226 ﬁ
M8805/110-3114 P7-311124 | MB8805/110-3218 P7-331128 | MB8805/110-3333 P7-353123 | MB8805/110-3437 P7-313227 Z
M8805/110-3115 P7-311125 | MB8805/110-3219 P7-331129 | MB8805/110-3334 P7-353124 | MB8805/110-3438 P7-313228 Q
M8805/110-3116 P7-311126 | MB8805/110-3221 P7-332121 | MB8805/110-3335 P7-353125 | MB8805/110-3439 P7-313229
M8805/110-3117 P7-311127 | MB8805/110-3222 P7-332122 | MB8805/110-3336 P7-353126 | M8805/110-3441 P7-314221
M8805/110-3118 P7-311128 | MB8805/110-3223 P7-332123 | MB8805/110-3337 P7-353127 | MB8805/110-3442 P7-314222
M8805/110-3119 P7-311129 | MB8805/110-3224 P7-332124 | MB8805/110-3338 P7-353128 | MB8805/110-3443 P7-314223
M8805/110-3121 P7-312121 | MB8805/110-3225 P7-332125 | MB8805/110-3339 P7-353129 | MB8805/110-3444 P7-314224
M8805/110-3122 P7-312122 | MB8805/110-3226 P7-332126 | MB8805/110-3341 P7-354121 | MB8805/110-3445 P7-314225
M8805/110-3123 P7-312123 | MB8805/110-3227 P7-332127 | MB8805/110-3342 P7-354122 | MB8805/110-3446 P7-314226
M8805/110-3124 P7-312124 | MB8805/110-3228 P7-332128 | MB8805/110-3343 P7-354123 | MB8805/110-3447 P7-314227
M8805/110-3125 P7-312125 | MB8805/110-3229 P7-332129 | MB8805/110-3344 P7-354124 | MB8805/110-3448 P7-314228
M8805/110-3126 P7-312126 | MB8805/110-3241 P7-334121 | MB8805/110-3345 P7-354125 | MB8805/110-3449 P7-314229
M8805/110-3127 P7-312127 | MB8805/110-3242 P7-334122 | MB8805/110-3346 P7-354126 | M8805/110-3451 P7-315221
M8805/110-3128 P7-312128 | MB8805/110-3243 P7-334123 | MB8805/110-3347 P7-354127 | MB8805/110-3452 P7-315222
M8805/110-3129 P7-312129 | MB8805/110-3244 P7-334124 | MB8805/110-3348 P7-354128 | MB8805/110-3453 P7-315223
M8805/110-3131 P7-313121 | MB8805/110-3245 P7-334125 | MB8805/110-3349 P7-354129 | MB8805/110-3454 P7-315224
M8805/110-3132 P7-313122 | M8805/110-3246 P7-334126 | MB8805/110-3351 P7-355121 | MB8805/110-3455 P7-315225
M8805/110-3133 P7-313123 | M8805/110-3247 P7-334127 | MB8805/110-3352 P7-355122 | MB8805/110-3456 P7-315226
M8805/110-3134 P7-313124 | M8805/110-3248 P7-334128 | MB8805/110-3353 P7-355123 | MB8805/110-3457 P7-315227
M8805/110-3135 P7-313125 | MB8805/110-3249 P7-334129 | MB8805/110-3354 P7-355124 | MB8805/110-3458 P7-315228
M8805/110-3136 P7-313126 | MB8805/110-3251 P7-335121 | MB8805/110-3355 P7-355125 | MB8805/110-3459 P7-315229
M8805/110-3137 P7-313127 | MB8805/110-3252 P7-335122 | MB8805/110-3356 P7-355126 | M8805/110-3461 P7-316221
M8805/110-3138 P7-313128 | M8805/110-3253 P7-335123 | MB8805/110-3357 P7-355127 | MB8805/110-3462 P7-316222
M8805/110-3139 P7-313129 | M8805/110-3254 P7-335124 | MB8805/110-3358 P7-355128 | MB8805/110-3463 P7-316223
M8805/110-3141 P7-314121 | MB8805/110-3255 P7-335125 | MB8805/110-3359 P7-355129 | MB8805/110-3464 P7-316224
M8805/110-3142 P7-314122 | MB8805/110-3256 P7-335126 | MB8805/110-3361 P7-356121 | MB8805/110-3465 P7-316225
M8805/110-3143 P7-314123 | MB8805/110-3257 P7-335127 | MB8805/110-3362 P7-356122 | MB8805/110-3466 P7-316226
M8805/110-3144 P7-314124 | MB8805/110-3258 P7-335128 | MB8805/110-3363 P7-356123 | MB8805/110-3467 P7-316227
M8805/110-3145 P7-314125 | MB8805/110-3259 P7-335129 | MB8805/110-3364 P7-356124 | MB8805/110-3468 P7-316228
M8805/110-3146 P7-314126 | MB8805/110-3261 P7-336121 | MB8805/110-3365 P7-356125 | MB8805/110-3469 P7-316229
M8805/110-3147 P7-314127 | MB8805/110-3262 P7-336122 | MB8805/110-3366 P7-356126 | M8805/110-3511 P7-331221
M8805/110-3148 P7-314128 | MB8805/110-3263 P7-336123 | MB8805/110-3367 P7-356127 | MB8805/110-3512 P7-331222
M8805/110-3149 P7-314129 | MB8805/110-3264 P7-336124 | MB8805/110-3368 P7-356128 | MB8805/110-3513 P7-331223
M8805/110-3151 P7-315121 | MB8805/110-3265 P7-336125 | MB8805/110-3369 P7-356129 | MB8805/110-3514 P7-331224
M8805/110-3152 P7-315122 | MB8805/110-3266 P7-336126 | MB8805/110-3411 P7-311221 | M8805/110-3515 P7-331225
M8805/110-3153 P7-315123 | M8805/110-3267 P7-336127 | MB8805/110-3412 P7-311222 | MB8805/110-3516 P7-331226
M8805/110-3154 P7-315124 | M8805/110-3268 P7-336128 | MB8805/110-3413 P7-311223 | MB8805/110-3517 P7-331227
M8805/110-3155 P7-315125 | M8805/110-3269 P7-336129 | MB8805/110-3414 P7-311224 | MB8805/110-3518 P7-331228
M8805/110-3156 P7-315126 | MB8805/110-3311 P7-351121 | MB8805/110-3415 P7-311225 | MB8805/110-3519 P7-331229
M8805/110-3157 P7-315127 | MB8805/110-3312 P7-351122 | MB8805/110-3416 P7-311226 | M8805/110-3521 P7-332221
M8805/110-3158 P7-315128 | MB8805/110-3313 P7-351123 | MB8805/110-3417 P7-311227 | M8805/110-3522 P7-332222
M8805/110-3159 P7-315129 | M8805/110-3314 P7-351124 | MB8805/110-3418 P7-311228 | M8805/110-3523 P7-332223
M8805/110-3161 P7-316121 | M8805/110-3315 P7-351125 | MB8805/110-3419 P7-311229 | MB8805/110-3524 P7-332224
M8805/110-3162 P7-316122 | M8805/110-3316 P7-351126 | MB8805/110-3421 P7-312221 | MB8805/110-3525 P7-332225
M8805/110-3163 P7-316123 | MB8805/110-3317 P7-351127 | MB8805/110-3422 P7-312222 | MB8805/110-3526 P7-332226
M8805/110-3164 P7-316124 | MB8805/110-3318 P7-351128 | MB8805/110-3423 P7-312223 | MB8805/110-3527 P7-332227
M8805/110-3165 P7-316125 | MB8805/110-3319 P7-351129 | MB8805/110-3424 P7-312224 | M8805/110-3528 P7-332228
M8805/110-3166 P7-316126 | MB8805/110-3321 P7-352121 | MB8805/110-3425 P7-312225 | MB8805/110-3529 P7-332229
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o CROSS REFERENCE: MILITARY TO OTTO
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PART NO. PART NO. | PART NO. PART NO. | PART NO. PART NO. | PART NO. PART NO.
M8805/110-3531 P7-333221 IV18805/110-3635 P7-353225 M8805/110-3739 P7-363129 M8805/110-3844 P7-364224
M8805/110-3532 P7-333222 IV18805/110-3636 P7-353226 M8805/110-3741 P7-364121 M8805/110-3845 P7-364225
M8805/110-3533 P7-333223 M8805/110-3637 P7-353227 M8805/110-3742 P7-364122 M8805/110-3846 P7-364226
M8805/110-3534 P7-333224 | M8805/110-3638 P7-353228 M8805/110-3743 P7-364123 M8805/110-3847 P7-364227
M8805/110-3535 P7-333225 | M8805/110-3639 P7-353229 | M8805/110-3744 P7-364124 | M8805/110-3848 P7-364228
M8805/110-3536 P7-333226 | M8805/110-3641 P7-354221 M8805/110-3745 P7-364125 | M8805/110-3849 P7-364229
M8805/110-3537 P7-333227 IV18805/110-3642 P7-354222 M8805/110-3746 P7-364126 M8805/110-3851 P7-365221
M8805/110-3538 P7-333228 | M8805/110-3643 P7-354223 | M8805/110-3747 P7-364127 | M8805/110-3852 P7-365222
M8805/110-3539 P7-333229 M8805/110-3644 P7-354224 | M8805/110-3748 P7-364128 M8805/110-3853 P7-365223
M8805/110-3541 P7-334221 IV18805/110-3645 P7-354225 M8805/110-3749 P7-364129 M8805/110-3854 P7-365224
M8805/110-3542 P7-334222 | M8805/110-3646 P7-354226 | M8805/110-3751 P7-365121 M8805/110-3855 P7-365225
M8805/110-3543 P7-334223 | M8805/110-3647 P7-354227 | M8805/110-3752 P7-365122 | M8805/110-3856 P7-365226
M8805/110-3544 P7-334224 | MB8805/110-3648 P7-354228 M8805/110-3753 P7-365123 M8805/110-3857 P7-365227
M8805/110-3545 P7-334225 IVI8805/110-3649 P7-354229 M8805/110-3754 P7-365124 M8805/110-3858 P7-365228
M8805/110-3546 P7-334226 IM18805/110-3651 P7-355221 M8805/110-3755 P7-365125 M8805/110-3859 P7-365229
M8805/110-3547 P7-334227 IV18805/110-3652 P7-355222 M8805/110-3756 P7-365126 M8805/110-3861 P7-366221
M8805/110-3548 P7-334228 IV18805/110-3653 P7-355223 M8805/110-3757 P7-365127 M8805/110-3862 P7-366222
M8805/110-3549 P7-334229 | M8805/110-3654 P7-355224 | M8805/110-3758 P7-365128 | M8805/110-3863 P7-366223
M8805/110-3551 P7-335221 IV18805/110-3655 P7-355225 M8805/110-3759 P7-365129 M8805/110-3864 P7-366224
M8805/110-3552 P7-335222 IV18805/110-3656 P7-355226 M8805/110-3761 P7-366121 M8805/110-3865 P7-366225
M8805/110-3553 P7-335223 | M8805/110-3657 P7-355227 | M8805/110-3762 P7-366122 | M8805/110-3866 P7-366226
M8805/110-3554 P7-335224 | M8805/110-3658 P7-355228 M8805/110-3763 P7-366123 M8805/110-3867 P7-366227
M8805/110-3555 P7-335225 IV18805/110-3659 P7-355229 M8805/110-3764 P7-366124 M8805/110-3868 P7-366228
M8805/110-3556 P7-335226 | M8805/110-3661 P7-356221 M8805/110-3765 P7-366125 | M8805/110-3869 P7-366229
M8805/110-3557 P7-335227 IV18805/110-3662 P7-356222 M8805/110-3766 P7-366126 M8805/110-5111 P7-511121
M8805/110-3558 P7-335228 | M8805/110-3663 P7-356223 | M8805/110-3767 P7-366127 | M8805/110-5112 P7-511122
M8805/110-3559 P7-335229 | M8805/110-3664 P7-356224 | M8805/110-3768 P7-366128 | M8805/110-5113 P7-511123
M8805/110-3561 P7-336221 IV18805/110-3665 P7-356225 M8805/110-3769 P7-366129 M8805/110-5114 P7-511124
M8805/110-3562 P7-336222 IV18805/110-3666 P7-356226 M8805/110-3811 P7-361221 M8805/110-5115 P7-511125
M8805/110-3563 P7-336223 IM8805/110-3667 P7-356227 M8805/110-3812 P7-361222 M8805/110-5116 P7-511126
M8805/110-3564 P7-336224 | M8805/110-3668 P7-356228 | M8805/110-3813 P7-361223 | M8805/110-5117 P7-511127
M8805/110-3565 P7-336225 | M8805/110-3669 P7-356229 | M8805/110-3814 P7-361224 | M8805/110-5118 P7-511128
M8805/110-3566 P7-336226 | M8805/110-3711 P7-361121 M8805/110-3815 P7-361225 | M8805/110-5119 P7-511129
M8805/110-3567 P7-336227 M8805/110-3712 P7-361122 M8805/110-3816 P7-361226 M8805/110-5121 P7-512121
M8805/110-3568 P7-336228 M8805/110-3713 P7-361123 M8805/110-3817 P7-361227 M8805/110-5122 P7-512122
M8805/110-3569 P7-336229 M8805/110-3714 P7-361124 | MB8805/110-3818 P7-361228 M8805/110-5123 P7-512123
M8805/110-3611 P7-351221 M8805/110-3715 P7-361125 | M8805/110-3819 P7-361229 | M8805/110-5124 P7-512124
M8805/110-3612 P7-351222 V8805/110-3716 P7-361126 M8805/110-3821 P7-362221 M8805/110-5125 P7-512125
M8805/110-3613 P7-351223 M8805/110-3717 P7-361127 M8805/110-3822 P7-362222 M8805/110-5126 P7-512126
M8805/110-3614 P7-351224 | MB8805/110-3718 P7-361128 M8805/110-3823 P7-362223 M8805/110-5127 P7-512127
M8805/110-3615 P7-351225 M8805/110-3719 P7-361129 M8805/110-3824 P7-362224 M8805/110-5128 P7-512128
M8805/110-3616 P7-351226 M8805/110-3721 P7-362121 M8805/110-3825 P7-362225 M8805/110-5129 P7-512129
M8805/110-3617 P7-351227 M8805/110-3722 P7-362122 M8805/110-3826 P7-362226 M8805/110-5131 P7-513121
M8805/110-3618 P7-351228 | M8805/110-3723 P7-362123 | M8805/110-3827 P7-362227 | M8805/110-5132 P7-513122
M8805/110-3619 P7-351229 | MB8805/110-3724 P7-362124 | M8805/110-3828 P7-362228 | M8805/110-5133 P7-513123
M8805/110-3621 P7-352221 IV18805/110-3725 P7-362125 M8805/110-3829 P7-362229 M8805/110-5134 P7-513124
M8805/110-3622 P7-352222 IV18805/110-3726 P7-362126 M8805/110-3831 P7-363221 M8805/110-5135 P7-513125
M8805/110-3623 P7-352223 M8805/110-3727 P7-362127 M8805/110-3832 P7-363222 M8805/110-5136 P7-513126
M8805/110-3624 P7-352224 | M8805/110-3728 P7-362128 M8805/110-3833 P7-363223 M8805/110-5137 P7-513127
M8805/110-3625 P7-352225 | M8805/110-3729 P7-362129 | M8805/110-3834 P7-363224 | M8805/110-5138 P7-513128
M8805/110-3626 P7-352226 | M8805/110-3731 P7-363121 M8805/110-3835 P7-363225 | M8805/110-5139 P7-513129
M8805/110-3627 P7-352227 IV18805/110-3732 P7-363122 M8805/110-3836 P7-363226 M8805/110-5141 P7-514121
M8805/110-3628 P7-352228 | M8805/110-3733 P7-363123 | M8805/110-3837 P7-363227 | M8805/110-5142 P7-514122
M8805/110-3629 P7-352229 V18805/110-3734 P7-363124 | M8805/110-3838 P7-363228 M8805/110-5143 P7-514123
M8805/110-3631 P7-353221 V18805/110-3735 P7-363125 M8805/110-3839 P7-363229 M8805/110-5144 P7-514124
M8805/110-3632 P7-353222 | M8805/110-3736 P7-363126 | M8805/110-3841 P7-364221 M8805/110-5145 P7-514125
M8805/110-3633 P7-353223 | M8805/110-3737 P7-363127 | M8805/110-3842 P7-364222 | M8805/110-5146 P7-514126
M8805/110-3634 P7-353224 | MB8805/110-3738 P7-363128 M8805/110-3843 P7-364223 M8805/110-5147 P7-514127
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PART NO. PART NO. | PART NO. PART NO. | PART NO. PART NO. | PART NO. PART NO. =
M8805/110-5148 P7-514128 | MB8805/110-5263 P7-536123 | MB8805/110-5367 P7-556127 | M8805/110-5512 P7-531222 =
M8805/110-5149 P7-514129 | MB8805/110-5264 P7-536124 | MB8805/110-5368 P7-556128 | MB8805/110-5513 P7-531223 )_>|
M8805/110-5151 P7-515121 | M8805/110-5265 P7-536125 | MB8805/110-5369 P7-556129 | MB8805/110-5514 P7-531224 ~
M8805/110-5152 P7-515122 | MB8805/110-5266 P7-536126 | MB8805/110-5411 P7-511221 | MB8805/110-5515 P7-531225 :
M8805/110-5153 P7-515123 | M8805/110-5267 P7-536127 | M8805/110-5412 P7-511222 | MB8805/110-5516 P7-531226 x
M8805/110-5154 P7-515124 | MB8805/110-5268 P7-536128 | MB8805/110-5413 P7-511223 | MB8805/110-5517 P7-531227 9
M8805/110-5155 P7-515125 | MB8805/110-5269 P7-536129 | MB8805/110-5414 P7-511224 | MB8805/110-5518 P7-531228 wn
M8805/110-5156 P7-515126 | M8805/110-5311 P7-551121 | MB8805/110-5415 P7-511225 | MB8805/110-5519 P7-531229 a
M8805/110-5157 P7-515127 | M8805/110-5312 P7-551122 | MB8805/110-5416 P7-511226 | M8805/110-5521 P7-532221 _I'II:II
M8805/110-5158 P7-515128 | MB8805/110-5313 P7-551123 | MB8805/110-5417 P7-511227 | MB8805/110-5522 P7-532222 ﬁ
M8805/110-5159 P7-515129 | MB8805/110-5314 P7-551124 | MB8805/110-5418 P7-511228 | MB8805/110-5523 P7-532223 Z
M8805/110-5161 P7-516121 | MB8805/110-5315 P7-551125 | MB8805/110-5419 P7-511229 | MB8805/110-5524 P7-532224 Q
M8805/110-5162 P7-516122 | MB8805/110-5316 P7-551126 | MB8805/110-5421 P7-512221 | MB8805/110-5525 P7-532225
M8805/110-5163 P7-516123 | M8805/110-5317 P7-551127 | MB8805/110-5422 P7-512222 | MB8805/110-5526 P7-532226
M8805/110-5164 P7-516124 | M8805/110-5318 P7-551128 | MB8805/110-5423 P7-512223 | MB8805/110-5527 P7-532227
M8805/110-5165 P7-516125 | M8805/110-5319 P7-551129 | MB8805/110-5424 P7-512224 | MB8805/110-5528 P7-532228
M8805/110-5166 P7-516126 | MB8805/110-5321 P7-552121 | MB8805/110-5425 P7-512225 | MB8805/110-5529 P7-532229
M8805/110-5167 P7-516127 | MB8805/110-5322 P7-552122 | MB8805/110-5426 P7-512226 | M8805/110-5531 P7-533221
M8805/110-5168 P7-516128 | MB8805/110-5323 P7-552123 | MB8805/110-5427 P7-512227 | MB8805/110-5532 P7-533222
M8805/110-5169 P7-516129 | M8805/110-5324 P7-552124 | MB8805/110-5428 P7-512228 | MB8805/110-5533 P7-533223
M8805/110-5211 P7-531121 | MB8805/110-5325 P7-552125 | MB8805/110-5429 P7-512229 | MB8805/110-5534 P7-533224
M8805/110-5212 P7-531122 | MB8805/110-5326 P7-552126 | MB8805/110-5431 P7-513221 | MB8805/110-5535 P7-533225
M8805/110-5213 P7-531123 | MB8805/110-5327 P7-552127 | MB8805/110-5432 P7-513222 | MB8805/110-5536 P7-533226
M8805/110-5214 P7-531124 | MB8805/110-5328 P7-552128 | MB8805/110-5433 P7-513223 | MB8805/110-5537 P7-533227
M8805/110-5215 P7-531125 | MB8805/110-5329 P7-552129 | MB8805/110-5434 P7-513224 | MB8805/110-5538 P7-533228
M8805/110-5216 P7-531126 | MB8805/110-5331 P7-553121 | MB8805/110-5435 P7-513225 | MB8805/110-5539 P7-533229
M8805/110-5217 P7-531127 | MB8805/110-5332 P7-553122 | MB8805/110-5436 P7-513226 | M8805/110-5541 P7-534221
M8805/110-5218 P7-531128 | MB8805/110-5333 P7-553123 | MB8805/110-5437 P7-513227 | MB8805/110-5542 P7-534222
M8805/110-5219 P7-531129 | MB8805/110-5334 P7-553124 | MB8805/110-5438 P7-513228 | MB8805/110-5543 P7-534223
M8805/110-5221 P7-532121 | MB8805/110-5335 P7-553125 | MB8805/110-5439 P7-513229 | MB8805/110-5544 P7-534224
M8805/110-5222 P7-532122 | MB8805/110-5336 P7-553126 | MB8805/110-5441 P7-514221 | MB8805/110-5545 P7-534225
M8805/110-5223 P7-532123 | MB8805/110-5337 P7-553127 | MB8805/110-5442 P7-514222 | MB8805/110-5546 P7-534226
M8805/110-5224 P7-532124 | MB8805/110-5338 P7-553128 | MB8805/110-5443 P7-514223 | MB8805/110-5547 P7-534227
M8805/110-5225 P7-532125 | MB8805/110-5339 P7-553129 | MB8805/110-5444 P7-514224 | MB8805/110-5548 P7-534228
M8805/110-5226 P7-532126 | MB8805/110-5341 P7-554121 | MB8805/110-5445 P7-514225 | MB8805/110-5549 P7-534229
M8805/110-5227 P7-532127 | MB8805/110-5342 P7-554122 | MB8805/110-5446 P7-514226 | M8805/110-5551 P7-535221
M8805/110-5228 P7-532128 | MB8805/110-5343 P7-554123 | MB8805/110-5447 P7-514227 | MB8805/110-5552 P7-535222
M8805/110-5229 P7-532129 | MB8805/110-5344 P7-554124 | MB8805/110-5448 P7-514228 | MB8805/110-5553 P7-535223
M8805/110-5241 P7-534121 | MB8805/110-5345 P7-554125 | MB8805/110-5449 P7-514229 | MB8805/110-5554 P7-535224
M8805/110-5242 P7-534122 | MB8805/110-5346 P7-554126 | MB8805/110-5451 P7-515221 | MB8805/110-5555 P7-535225
M8805/110-5243 P7-534123 | MB8805/110-5347 P7-554127 | MB8805/110-5452 P7-515222 | MB8805/110-5556 P7-535226
M8805/110-5244 P7-534124 | MB8805/110-5348 P7-554128 | MB8805/110-5453 P7-515223 | MB8805/110-5557 P7-535227
M8805/110-5245 P7-534125 | MB8805/110-5349 P7-554129 | MB8805/110-5454 P7-515224 | MB8805/110-5558 P7-535228
M8805/110-5246 P7-534126 | MB8805/110-5351 P7-555121 | MB8805/110-5455 P7-515225 | MB8805/110-5559 P7-535229
M8805/110-5247 P7-534127 | MB8805/110-5352 P7-555122 | MB8805/110-5456 P7-515226 | MB8805/110-5561 P7-536221
M8805/110-5248 P7-534128 | M8805/110-5353 P7-555123 | MB8805/110-5457 P7-515227 | MB8805/110-5562 P7-536222
M8805/110-5249 P7-534129 | MB8805/110-5354 P7-555124 | MB8805/110-5458 P7-515228 | MB8805/110-5563 P7-536223
M8805/110-5251 P7-535121 | M8805/110-5355 P7-555125 | MB8805/110-5459 P7-515229 | MB8805/110-5564 P7-536224
M8805/110-5252 P7-535122 | MB8805/110-5356 P7-555126 | MB8805/110-5461 P7-516221 | MB8805/110-5565 P7-536225
M8805/110-5253 P7-535123 | MB8805/110-5357 P7-555127 | MB8805/110-5462 P7-516222 | MB8805/110-5566 P7-536226
M8805/110-5254 P7-535124 | MB8805/110-5358 P7-555128 | MB8805/110-5463 P7-516223 | MB8805/110-5567 P7-536227
M8805/110-5255 P7-535125 | M8805/110-5359 P7-555129 | MB8805/110-5464 P7-516224 | MB8805/110-5568 P7-536228
M8805/110-5256 P7-535126 | MB8805/110-5361 P7-556121 | MB8805/110-5465 P7-516225 | MB8805/110-5569 P7-536229
M8805/110-5257 P7-535127 | M8805/110-5362 P7-556122 | MB8805/110-5466 P7-516226 | M8805/110-5611 P7-551221
M8805/110-5258 P7-535128 | MB8805/110-5363 P7-556123 | M8805/110-5467 P7-516227 | MB8805/110-5612 P7-551222
M8805/110-5259 P7-535129 | MB8805/110-5364 P7-556124 | M8805/110-5468 P7-516228 | MB8805/110-5613 P7-551223
M8805/110-5261 P7-536121 | MB8805/110-5365 P7-556125 | MB8805/110-5469 P7-516229 | MB8805/110-5614 P7-551224
M8805/110-5262 P7-536122 | MB8805/110-5366 P7-556126 | MB8805/110-5511 P7-531221 | MB8805/110-5615 P7-551225
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M8805/110-5616 P7-551226 M8805/110-5721 P7-562121 M8805/110-5825 P7-562225 M8805/110-6129 P7-612129
M8805/110-5617 P7-551227 M8805/110-5722 P7-562122 M18805/110-5826 P7-562226 M8805/110-6131 P7-613121
M8805/110-5618 P7-551228 M8805/110-5723 P7-562123 M8805/110-5827 P7-562227 M8805/110-6132 P7-613122
M8805/110-5619 P7-551229 M8805/110-5724 P7-562124 | MB8805/110-5828 P7-562228 M8805/110-6133 P7-613123
M8805/110-5621 P7-552221 M8805/110-5725 P7-562125 | M8805/110-5829 P7-562229 | M8805/110-6134 P7-613124
M8805/110-5622 P7-552222 M8805/110-5726 P7-562126 M8805/110-5831 P7-563221 M8805/110-6135 P7-613125
M8805/110-5623 P7-552223 M8805/110-5727 P7-562127 M8805/110-5832 P7-563222 M8805/110-6136 P7-613126
M8805/110-5624 P7-552224 M8805/110-5728 P7-562128 IV18805/110-5833 P7-563223 M8805/110-6137 P7-613127
M8805/110-5625 P7-552225 M8805/110-5729 P7-562129 M8805/110-5834 P7-563224 M8805/110-6138 P7-613128
M8805/110-5626 P7-552226 M8805/110-5731 P7-563121 IM8805/110-5835 P7-563225 M8805/110-6139 P7-613129
M8805/110-5627 P7-552227 | M8805/110-5732 P7-563122 | M8805/110-5836 P7-563226 | M8805/110-6141 P7-614121
M8805/110-5628 P7-5652228 | M8805/110-5733 P7-563123 | M8805/110-5837 P7-563227 | M8805/110-6142 P7-614122
M8805/110-5629 P7-552229 M8805/110-5734 P7-563124 | M8805/110-5838 P7-563228 M8805/110-6143 P7-614123
M8805/110-5631 P7-553221 M8805/110-5735 P7-563125 IM8805/110-5839 P7-563229 M8805/110-6144 P7-614124
M8805/110-5632 P7-553222 M8805/110-5736 P7-563126 M8805/110-5841 P7-564221 M8805/110-6145 P7-614125
M8805/110-5633 P7-553223 M8805/110-5737 P7-563127 IV18805/110-5842 P7-564222 M8805/110-6146 P7-614126
M8805/110-5634 P7-553224 M8805/110-5738 P7-563128 M8805/110-5843 P7-564223 M8805/110-6147 P7-614127
M8805/110-5635 P7-553225 | M8805/110-5739 P7-563129 | M8805/110-5844 P7-564224 | M8805/110-6148 P7-614128
M8805/110-5636 P7-553226 M8805/110-5741 P7-564121 M8805/110-5845 P7-564225 M8805/110-6149 P7-614129
M8805/110-5637 P7-553227 M8805/110-5742 P7-564122 M18805/110-5846 P7-564226 M8805/110-6151 P7-615121
M8805/110-5638 P7-553228 M8805/110-5743 P7-564123 M8805/110-5847 P7-564227 M8805/110-6152 P7-615122
M8805/110-5639 P7-553229 M8805/110-5744 P7-564124 | M8805/110-5848 P7-564228 M8805/110-6153 P7-615123
M8805/110-5641 P7-554221 M8805/110-5745 P7-564125 IM8805/110-5849 P7-564229 M8805/110-6154 P7-615124
M8805/110-5642 P7-554222 | M8805/110-5746 P7-564126 | M8805/110-5851 P7-565221 M8805/110-6155 P7-615125
M8805/110-5643 P7-554223 M8805/110-5747 P7-564127 IV18805/110-5852 P7-565222 M8805/110-6156 P7-615126
M8805/110-5644 P7-554224 M8805/110-5748 P7-564128 IM8805/110-5853 P7-565223 M8805/110-6157 P7-615127
M8805/110-5645 P7-554225 M8805/110-5749 P7-564129 IM8805/110-5854 P7-565224 M8805/110-6158 P7-615128
M8805/110-5646 P7-554226 M8805/110-5751 P7-565121 M8805/110-5855 P7-565225 M8805/110-6159 P7-615129
M8805/110-5647 P7-554227 M8805/110-5752 P7-565122 M8805/110-5856 P7-565226 M8805/110-6161 P7-616121
M8805/110-5648 P7-554228 M8805/110-5753 P7-565123 IM8805/110-5857 P7-565227 M8805/110-6162 P7-616122
M8805/110-5649 P7-554229 | M8805/110-5754 P7-565124 | M8805/110-5858 P7-565228 | M8805/110-6163 P7-616123
M8805/110-5651 P7-555221 M8805/110-5755 P7-565125 IM8805/110-5859 P7-565229 M8805/110-6164 P7-616124
M8805/110-5652 P7-555222 M8805/110-5756 P7-565126 IM8805/110-5861 P7-566221 M8805/110-6165 P7-616125
M8805/110-5653 P7-555223 M8805/110-5757 P7-565127 IV18805/110-5862 P7-566222 M8805/110-6166 P7-616126
M8805/110-5654 P7-555224 M8805/110-5758 P7-565128 M8805/110-5863 P7-566223 M8805/110-6167 P7-616127
M8805/110-5655 P7-555225 M8805/110-5759 P7-565129 IV18805/110-5864 P7-566224 M8805/110-6168 P7-616128
M8805/110-5656 P7-555226 | M8805/110-5761 P7-566121 IV18805/110-5865 P7-566225 | M8805/110-6169 P7-616129
M8805/110-5657 P7-555227 M8805/110-5762 P7-566122 IV18805/110-5866 P7-566226 M8805/110-6211 P7-631121
M8805/110-5658 P7-555228 | M8805/110-5763 P7-566123 | M8805/110-5867 P7-566227 | M8805/110-6212 P7-631122
M8805/110-5659 P7-555229 | M8805/110-5764 P7-566124 | M8805/110-5868 P7-566228 | M8805/110-6213 P7-631123
M8805/110-5661 P7-556221 M8805/110-5765 P7-566125 M8805/110-5869 P7-566229 M8805/110-6214 P7-631124
M8805/110-5662 P7-556222 M8805/110-5766 P7-566126 M8805/110-6111 P7-611121 M8805/110-6215 P7-631125
M8805/110-5663 P7-556223 | M8805/110-5767 P7-566127 | M8805/110-6112 P7-611122 | M8805/110-6216 P7-631126
M8805/110-5664 P7-556224 | M8805/110-5768 P7-566128 | M8805/110-6113 P7-611123 | M8805/110-6217 P7-631127
M8805/110-5665 P7-556225 M8805/110-5769 P7-566129 M8805/110-6114 P7-611124 M8805/110-6218 P7-631128
M8805/110-5666 P7-556226 M8805/110-5811 P7-561221 M8805/110-6115 P7-611125 M8805/110-6219 P7-631129
M8805/110-5667 P7-556227 M8805/110-5812 P7-561222 M8805/110-6116 P7-611126 M8805/110-6221 P7-632121
M8805/110-5668 P7-556228 M8805/110-5813 P7-561223 M8805/110-6117 P7-611127 M8805/110-6222 P7-632122
M8805/110-5669 P7-556229 M8805/110-5814 P7-561224 | M8805/110-6118 P7-611128 M8805/110-6223 P7-632123
M8805/110-5711 P7-561121 M8805/110-5815 P7-561225 | M8805/110-6119 P7-611129 | M8805/110-6224 P7-632124
M8805/110-5712 P7-561122 M8805/110-5816 P7-561226 M8805/110-6121 P7-612121 M8805/110-6225 P7-632125
M8805/110-5713 P7-561123 M8805/110-5817 P7-561227 M8805/110-6122 P7-612122 M8805/110-6226 P7-632126
M8805/110-5714 P7-561124 M8805/110-5818 P7-561228 M8805/110-6123 P7-612123 M8805/110-6227 P7-632127
M8805/110-5715 P7-561125 M8805/110-5819 P7-561229 M8805/110-6124 P7-612124 M8805/110-6228 P7-632128
M8805/110-5716 P7-561126 M8805/110-5821 P7-562221 M8805/110-6125 P7-612125 M8805/110-6229 P7-632129
M8805/110-5717 P7-561127 M8805/110-5822 P7-562222 M8805/110-6126 P7-612126 M8805/110-6241 P7-634121
M8805/110-5718 P7-561128 M8805/110-5823 P7-562223 M8805/110-6127 P7-612127 M8805/110-6242 P7-634122
M8805/110-5719 P7-561129 M8805/110-5824 P7-562224 | M8805/110-6128 P7-612128 M8805/110-6243 P7-634123
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M8805/110-6244 P7-634124 | MB8805/110-6348 P7-654128 | MB8805/110-6453 P7-615223 | MB8805/110-6557 P7-635227 =
M8805/110-6245 P7-634125 | MB8805/110-6349 P7-654129 | MB8805/110-6454 P7-615224 | MB8805/110-6558 P7-635228 )_>|
M8805/110-6246 P7-634126 | MB8805/110-6351 P7-655121 | MB8805/110-6455 P7-615225 | MB8805/110-6559 P7-635229 ~
M8805/110-6247 P7-634127 | MB8805/110-6352 P7-655122 | MB8805/110-6456 P7-615226 | M8805/110-6561 P7-636221 :
M8805/110-6248 P7-634128 | M8805/110-6353 P7-655123 | MB8805/110-6457 P7-615227 | MB8805/110-6562 P7-636222 x
M8805/110-6249 P7-634129 | MB8805/110-6354 P7-655124 | MB8805/110-6458 P7-615228 | MB8805/110-6563 P7-636223 9
M8805/110-6251 P7-635121 | MB8805/110-6355 P7-655125 | MB8805/110-6459 P7-615229 | MB8805/110-6564 P7-636224 wn
M8805/110-6252 P7-635122 | M8805/110-6356 P7-655126 | M8805/110-6461 P7-616221 | MB8805/110-6565 P7-636225 a
M8805/110-6253 P7-635123 | M8805/110-6357 P7-655127 | MB8805/110-6462 P7-616222 | MB8805/110-6566 P7-636226 _I'II:II
M8805/110-6254 P7-635124 | M8805/110-6358 P7-655128 | MB8805/110-6463 P7-616223 | MB8805/110-6567 P7-636227 ﬁ
M8805/110-6255 P7-635125 | MB8805/110-6359 P7-655129 | M8805/110-6464 P7-616224 | MB8805/110-6568 P7-636228 Z
M8805/110-6256 P7-635126 | M8805/110-6361 P7-656121 | M8805/110-6465 P7-616225 | M8805/110-6569 P7-636229 Q
M8805/110-6257 P7-635127 | MB8805/110-6362 P7-656122 | MB8805/110-6466 P7-616226 | M8805/110-6611 P7-651221
M8805/110-6258 P7-635128 | M8805/110-6363 P7-656123 | M8805/110-6467 P7-616227 | MB8805/110-6612 P7-651222
M8805/110-6259 P7-635129 | MB8805/110-6364 P7-656124 | MB8805/110-6468 P7-616228 | M8805/110-6613 P7-651223
M8805/110-6261 P7-636121 | M8805/110-6365 P7-656125 | MB8805/110-6469 P7-616229 | MB8805/110-6614 P7-651224
M8805/110-6262 P7-636122 | M8805/110-6366 P7-656126 | M8805/110-6511 P7-631221 | MB8805/110-6615 P7-651225
M8805/110-6263 P7-636123 | M8805/110-6367 P7-656127 | M8805/110-6512 P7-631222 | MB8805/110-6616 P7-651226
M8805/110-6264 P7-636124 | M8805/110-6368 P7-656128 | M8805/110-6513 P7-631223 | MB8805/110-6617 P7-651227
M8805/110-6265 P7-636125 | M8805/110-6369 P7-656129 | M8805/110-6514 P7-631224 | MB8805/110-6618 P7-651228
M8805/110-6266 P7-636126 | M8805/110-6411 P7-611221 | MB8805/110-6515 P7-631225 | MB8805/110-6619 P7-651229
M8805/110-6267 P7-636127 | M8805/110-6412 P7-611222 | MB8805/110-6516 P7-631226 | M8805/110-6621 P7-652221
M8805/110-6268 P7-636128 | M8805/110-6413 P7-611223 | MB8805/110-6517 P7-631227 | MB8805/110-6622 P7-652222
M8805/110-6269 P7-636129 | M8805/110-6414 P7-611224 | MB8805/110-6518 P7-631228 | MB8805/110-6623 P7-652223
M8805/110-6311 P7-651121 | MB8805/110-6415 P7-611225 | MB8805/110-6519 P7-631229 | MB8805/110-6624 P7-652224
M8805/110-6312 P7-651122 | MB8805/110-6416 P7-611226 | MB8805/110-6521 P7-632221 | MB8805/110-6625 P7-652225
M8805/110-6313 P7-651123 | M8805/110-6417 P7-611227 | MB8805/110-6522 P7-632222 | MB8805/110-6626 P7-652226
M8805/110-6314 P7-651124 | M8805/110-6418 P7-611228 | MB8805/110-6523 P7-632223 | MB8805/110-6627 P7-652227
M8805/110-6315 P7-651125 | MB8805/110-6419 P7-611229 | MB8805/110-6524 P7-632224 | MB8805/110-6628 P7-652228
M8805/110-6316 P7-651126 | MB8805/110-6421 P7-612221 | MB8805/110-6525 P7-632225 | MB8805/110-6629 P7-652229
M8805/110-6317 P7-651127 | MB8805/110-6422 P7-612222 | MB8805/110-6526 P7-632226 | M8805/110-6631 P7-653221
M8805/110-6318 P7-651128 | MB8805/110-6423 P7-612223 | MB8805/110-6527 P7-632227 | MB8805/110-6632 P7-653222
M8805/110-6319 P7-651129 | M8805/110-6424 P7-612224 | MB8805/110-6528 P7-632228 | MB8805/110-6633 P7-653223
M8805/110-6321 P7-652121 | M8805/110-6425 P7-612225 | MB8805/110-6529 P7-632229 | MB8805/110-6634 P7-653224
M8805/110-6322 P7-652122 | M8805/110-6426 P7-612226 | MB8805/110-6531 P7-633221 | MB8805/110-6635 P7-653225
M8805/110-6323 P7-652123 | MB8805/110-6427 P7-612227 | MB8805/110-6532 P7-633222 | MB8805/110-6636 P7-653226
M8805/110-6324 P7-652124 | MB8805/110-6428 P7-612228 | MB8805/110-6533 P7-633223 | MB8805/110-6637 P7-653227
M8805/110-6325 P7-652125 | MB8805/110-6429 P7-612229 | MB8805/110-6534 P7-633224 | MB8805/110-6638 P7-653228
M8805/110-6326 P7-652126 | MB8805/110-6431 P7-613221 | M8805/110-6535 P7-633225 | MB8805/110-6639 P7-653229
M8805/110-6327 P7-652127 | M8805/110-6432 P7-613222 | MB8805/110-6536 P7-633226 | M8805/110-6641 P7-654221
M8805/110-6328 P7-652128 | MB8805/110-6433 P7-613223 | MB8805/110-6537 P7-633227 | MB8805/110-6642 P7-654222
M8805/110-6329 P7-652129 | MB8805/110-6434 P7-613224 | MB8805/110-6538 P7-633228 | MB8805/110-6643 P7-654223
M8805/110-6331 P7-653121 | M8805/110-6435 P7-613225 | M8805/110-6539 P7-633229 | MB8805/110-6644 P7-654224
M8805/110-6332 P7-653122 | MB8805/110-6436 P7-613226 | M8805/110-6541 P7-634221 | MB8805/110-6645 P7-654225
M8805/110-6333 P7-653123 | MB8805/110-6437 P7-613227 | M8805/110-6542 P7-634222 | MB8805/110-6646 P7-654226
M8805/110-6334 P7-653124 | M8805/110-6438 P7-613228 | MB8805/110-6543 P7-634223 | MB8805/110-6647 P7-654227
M8805/110-6335 P7-653125 | M8805/110-6439 P7-613229 | MB8805/110-6544 P7-634224 | M8805/110-6648 P7-654228
M8805/110-6336 P7-653126 | M8805/110-6441 P7-614221 | MB8805/110-6545 P7-634225 | MB8805/110-6649 P7-654229
M8805/110-6337 P7-653127 | MB8805/110-6442 P7-614222 | MB8805/110-6546 P7-634226 | MB8805/110-6651 P7-655221
M8805/110-6338 P7-653128 | M8805/110-6443 P7-614223 | MB8805/110-6547 P7-634227 | MB8805/110-6652 P7-655222
M8805/110-6339 P7-653129 | MB8805/110-6444 P7-614224 | MB8805/110-6548 P7-634228 | MB8805/110-6653 P7-655223
M8805/110-6341 P7-654121 | M8805/110-6445 P7-614225 | MB8805/110-6549 P7-634229 | MB8805/110-6654 P7-655224
M8805/110-6342 P7-654122 | MB8805/110-6446 P7-614226 | MB8805/110-6551 P7-635221 | MB8805/110-6655 P7-655225
M8805/110-6343 P7-654123 | MB8805/110-6447 P7-614227 | MB8805/110-6552 P7-635222 | MB8805/110-6656 P7-655226
M8805/110-6344 P7-654124 | MB8805/110-6448 P7-614228 | MB8805/110-6553 P7-635223 | MB8805/110-6657 P7-655227
M8805/110-6345 P7-654125 | MB8805/110-6449 P7-614229 | MB8805/110-6554 P7-635224 | MB8805/110-6658 P7-655228
M8805/110-6346 P7-654126 | M8805/110-6451 P7-615221 | M8805/110-6555 P7-635225 | MB8805/110-6659 P7-655229
M8805/110-6347 P7-654127 | MB8805/110-6452 P7-615222 | M8805/110-6556 P7-635226 | MB8805/110-6661 P7-656221
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M8805/110-6662 P7-656222 M8805/110-6766 P7-666126 M8805/110-7111 P7-111121 M8805/110-7215 P7-731125
M8805/110-6663 P7-656223 M8805/110-6767 P7-666127 M8805/110-7112 P7-7111122 M8805/110-7216 P7-731126
M8805/110-6664 P7-656224 M8805/110-6768 P7-666128 M8805/110-7113 P7-7111123 M8805/110-7217 P7-731127
M8805/110-6665 P7-656225 M8805/110-6769 P7-666129 M8805/110-7114 P7-711124 M8805/110-7218 P7-731128
M8805/110-6666 P7-656226 | M8805/110-6811 P7-661221 M8805/110-7115 P7-7111125 | M8805/110-7219 P7-731129
M8805/110-6667 P7-656227 M8805/110-6812 P7-661222 M8805/110-7116 P7-711126 M8805/110-7221 P7-732121
M8805/110-6668 P7-656228 M8805/110-6813 P7-661223 M8805/110-7117 P7-7111127 M8805/110-7222 P7-732122
M8805/110-6669 P7-656229 M8805/110-6814 P7-661224 | M8805/110-7118 P7-711128 M8805/110-7223 P7-732123
M8805/110-6711 P7-661121 M8805/110-6815 P7-661225 M8805/110-7119 P7-711129 M8805/110-7224 P7-732124
M8805/110-6712 P7-661122 M8805/110-6816 P7-661226 M8805/110-7121 P7-7112121 M8805/110-7225 P7-732125
M8805/110-6713 P7-661123 M8805/110-6817 P7-661227 M8805/110-7122 P7-7112122 M8805/110-7226 P7-732126
M8805/110-6714 P7-661124 M8805/110-6818 P7-661228 M8805/110-7123 P7-7112123 M8805/110-7227 P7-732127
M8805/110-6715 P7-661125 M8805/110-6819 P7-661229 M8805/110-7124 P7-7112124 M8805/110-7228 P7-732128
M8805/110-6716 P7-661126 M8805/110-6821 P7-662221 M8805/110-7125 P7-712125 M8805/110-7229 P7-732129
M8805/110-6717 P7-661127 M8805/110-6822 P7-662222 M8805/110-7126 P7-712126 M8805/110-7241 P7-734121
M8805/110-6718 P7-661128 M8805/110-6823 P7-662223 M8805/110-7127 P7-112127 M8805/110-7242 P7-734122
M8805/110-6719 P7-661129 M8805/110-6824 P7-662224 | MB8805/110-7128 P7-712128 M8805/110-7243 P7-734123
M8805/110-6721 P7-662121 M8805/110-6825 P7-662225 | M8805/110-7129 P7-712129 | M8805/110-7244 P7-734124
M8805/110-6722 P7-662122 M8805/110-6826 P7-662226 M8805/110-7131 P7-7113121 M8805/110-7245 P7-734125
M8805/110-6723 P7-662123 M8805/110-6827 P7-662227 M8805/110-7132 P7-713122 M8805/110-7246 P7-734126
M8805/110-6724 P7-662124 M8805/110-6828 P7-662228 M8805/110-7133 P7-713123 M8805/110-7247 P7-734127
M8805/110-6725 P7-662125 M8805/110-6829 P7-662229 M8805/110-7134 P7-713124 M8805/110-7248 P7-734128
M8805/110-6726 P7-662126 M8805/110-6831 P7-663221 M8805/110-7135 P7-713125 M8805/110-7249 P7-734129
M8805/110-6727 P7-662127 M8805/110-6832 P7-663222 M8805/110-7136 P7-713126 M8805/110-7251 P7-735121
M8805/110-6728 P7-662128 M8805/110-6833 P7-663223 M8805/110-7137 P7-113127 M8805/110-7252 P7-735122
M8805/110-6729 P7-662129 M8805/110-6834 P7-663224 | M8805/110-7138 P7-713128 M8805/110-7253 P7-735123
M8805/110-6731 P7-663121 M8805/110-6835 P7-663225 M8805/110-7139 P7-713129 M8805/110-7254 P7-735124
M8805/110-6732 P7-663122 M8805/110-6836 P7-663226 M8805/110-7141 P7-7114121 M8805/110-7255 P7-735125
M8805/110-6733 P7-663123 M8805/110-6837 P7-663227 M8805/110-7142 P7-714122 M8805/110-7256 P7-735126
M8805/110-6734 P7-663124 M8805/110-6838 P7-663228 M8805/110-7143 P7-714123 M8805/110-7257 P7-735127
M8805/110-6735 P7-663125 | M8805/110-6839 P7-663229 | M8805/110-7144 P7-714124 | M8805/110-7258 P7-735128
M8805/110-6736 P7-663126 M8805/110-6841 P7-664221 M8805/110-7145 P7-714125 M8805/110-7259 P7-735129
M8805/110-6737 P7-663127 M8805/110-6842 P7-664222 M8805/110-7146 P7-714126 M8805/110-7261 P7-736121
M8805/110-6738 P7-663128 M8805/110-6843 P7-664223 M8805/110-7147 P7-714127 M8805/110-7262 P7-736122
M8805/110-6739 P7-663129 M8805/110-6844 P7-664224 | MB8805/110-7148 P7-714128 M8805/110-7263 P7-736123
M8805/110-6741 P7-664121 M8805/110-6845 P7-664225 M8805/110-7149 P7-714129 M8805/110-7264 P7-736124
M8805/110-6742 P7-664122 | M8805/110-6846 P7-664226 | M8805/110-7151 P7-715121 M8805/110-7265 P7-736125
M8805/110-6743 P7-664123 M8805/110-6847 P7-664227 M8805/110-7152 P7-715122 M8805/110-7266 P7-736126
M8805/110-6744 P7-664124 M8805/110-6848 P7-664228 M8805/110-7153 P7-715123 M8805/110-7267 P7-736127
M8805/110-6745 P7-664125 M8805/110-6849 P7-664229 M8805/110-7154 P7-715124 M8805/110-7268 P7-736128
M8805/110-6746 P7-664126 M8805/110-6851 P7-665221 M8805/110-7155 P7-715125 M8805/110-7269 P7-736129
M8805/110-6747 P7-664127 M8805/110-6852 P7-665222 M8805/110-7156 P7-715126 M8805/110-7311 P7-751121
M8805/110-6748 P7-664128 | M8805/110-6853 P7-665223 | M8805/110-7157 P7-715127 | M8805/110-7312 P7-751122
M8805/110-6749 P7-664129 M8805/110-6854 P7-665224 | M8805/110-7158 P7-715128 M8805/110-7313 P7-751123
M8805/110-6751 P7-665121 M8805/110-6855 P7-665225 M8805/110-7159 P7-715129 M8805/110-7314 P7-751124
M8805/110-6752 P7-665122 M8805/110-6856 P7-665226 M8805/110-7161 P7-716121 M8805/110-7315 P7-751125
M8805/110-6753 P7-665123 M8805/110-6857 P7-665227 M8805/110-7162 P7-716122 M8805/110-7316 P7-751126
M8805/110-6754 P7-665124 M8805/110-6858 P7-665228 M8805/110-7163 P7-716123 M8805/110-7317 P7-751127
M8805/110-6755 P7-665125 M8805/110-6859 P7-665229 V8805/110-7164 P7-716124 M8805/110-7318 P7-751128
M8805/110-6756 P7-665126 M8805/110-6861 P7-666221 M8805/110-7165 P7-716125 M8805/110-7319 P7-751129
M8805/110-6757 P7-665127 M8805/110-6862 P7-666222 M18805/110-7166 P7-716126 M8805/110-7321 P7-752121
M8805/110-6758 P7-665128 M8805/110-6863 P7-666223 M8805/110-7167 P7-716127 M8805/110-7322 P7-752122
M8805/110-6759 P7-665129 | M8805/110-6864 P7-666224 | M8805/110-7168 P7-716128 | M8805/110-7323 P7-752123
M8805/110-6761 P7-666121 M8805/110-6865 P7-666225 M8805/110-7169 P7-716129 M8805/110-7324 P7-752124
M8805/110-6762 P7-666122 M8805/110-6866 P7-666226 M8805/110-7211 P7-731121 M8805/110-7325 P7-752125
M8805/110-6763 P7-666123 M8805/110-6867 P7-666227 M8805/110-7212 P7-731122 M8805/110-7326 P7-752126
M8805/110-6764 P7-666124 M8805/110-6868 P7-666228 M8805/110-7213 P7-731123 M8805/110-7327 P7-752127
M8805/110-6765 P7-666125 | M8805/110-6869 P7-666229 | M8805/110-7214 P7-731124 | M8805/110-7328 P7-752128
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PART NO. PART NO. | PART NO. PART NO. | PART NO. PART NO. | PART NO. PART NO. =
M8805/110-7329 P7-752129 | M8805/110-7434 P7-713224 | M8805/110-7538 P7-733228 | M8805/110-7643 P7-754223 =
M8805/110-7331 P7-753121 | M8805/110-7435 P7-713225 | M8805/110-7539 P7-733229 | M8805/110-7644 P7-754224 )_>|
M8805/110-7332 P7-753122 | M8805/110-7436 P7-713226 | M8805/110-7541 P7-734221 | M8805/110-7645 P7-754225 ~
M8805/110-7333 P7-753123 | M8805/110-7437 P7-713227 | M8805/110-7542 P7-734222 | M8805/110-7646 P7-754226 :
M8805/110-7334 P7-753124 | M8805/110-7438 P7-713228 | M8805/110-7543 P7-734223 | M8805/110-7647 P7-754227 x
M8805/110-7335 P7-753125 | M8805/110-7439 P7-713229 | M8805/110-7544 P7-734224 | M8805/110-7648 P7-754228 9
M8805/110-7336 P7-753126 | M8805/110-7441 P7-714221 | M8805/110-7545 P7-734225 | M8805/110-7649 P7-754229 wn
M8805/110-7337 P7-753127 | M8805/110-7442 P7-711422 | M8805/110-7546 P7-734226 | M8805/110-7651 P7-755221 a
M8805/110-7338 P7-753128 | M8805/110-7443 P7-711423 | M8805/110-7547 P7-734227 | M8805/110-7652 P7-755222 _I'II:II
M8805/110-7339 P7-753129 | M8805/110-7444 P7-711424 | M8805/110-7548 P7-734228 | M8805/110-7653 P7-755223 ﬁ
M8805/110-7341 P7-754121 | M8805/110-7445 P7-711425 | M8805/110-7549 P7-734229 | M8805/110-7654 P7-755224 Z
M8805/110-7342 P7-754122 | M8805/110-7446 P7-711426 | M8805/110-7551 P7-735221 | M8805/110-7655 P7-755225 Q
M8805/110-7343 P7-754123 | M8805/110-7447 P7-711427 | M8805/110-7552 P7-735222 | M8805/110-7656 P7-755226
M8805/110-7344 P7-754124 | M8805/110-7448 P7-711428 | M8805/110-7553 P7-735223 | M8805/110-7657 P7-755227
M8805/110-7345 P7-754125 | M8805/110-7449 P7-711429 | M8805/110-7554 P7-735224 | M8805/110-7658 P7-755228
M8805/110-7346 P7-754126 | M8805/110-7451 P7-715221 | M8805/110-7555 P7-735225 | M8805/110-7659 P7-755229
M8805/110-7347 P7-754127 | M8805/110-7452 P7-715222 | MB8805/110-7556 P7-735226 | M8805/110-7661 P7-756221
M8805/110-7348 P7-754128 | M8805/110-7453 P7-715223 | M8805/110-7557 P7-735227 | M8805/110-7662 P7-756222
M8805/110-7349 P7-754129 | M8805/110-7454 P7-715224 | M8805/110-7558 P7-735228 | M8805/110-7663 P7-756223
M8805/110-7351 P7-755121 | M8805/110-7455 P7-715225 | M8805/110-7559 P7-735229 | M8805/110-7664 P7-756224
M8805/110-7352 P7-755122 | M8805/110-7456 P7-715226 | M8805/110-7561 P7-736221 | M8805/110-7665 P7-756225
M8805/110-7353 P7-755123 | M8805/110-7457 P7-715227 | M8805/110-7562 P7-736222 | M8805/110-7666 P7-756226
M8805/110-7354 P7-755124 | M8805/110-7458 P7-715228 | M8805/110-7563 P7-736223 | M8805/110-7667 P7-756227
M8805/110-7355 P7-755125 | M8805/110-7459 P7-715229 | M8805/110-7564 P7-736224 | M8805/110-7668 P7-756228
M8805/110-7356 P7-755126 | M8805/110-7461 P7-716221 | M8805/110-7565 P7-736225 | M8805/110-7669 P7-756229
M8805/110-7357 P7-755127 | M8805/110-7462 P7-716222 | M8805/110-7566 P7-736226 | M8805/110-7711 P7-761121
M8805/110-7358 P7-755128 | M8805/110-7463 P7-716223 | M8805/110-7567 P7-736227 | M8805/110-7712 P7-761122
M8805/110-7359 P7-755129 | M8805/110-7464 P7-716224 | M8805/110-7568 P7-736228 | M8805/110-7713 P7-761123
M8805/110-7361 P7-756121 | M8805/110-7465 P7-716225 | M8805/110-7569 P7-736229 | M8805/110-7714 P7-761124
M8805/110-7362 P7-756122 | M8805/110-7466 P7-716226 | M8805/110-7611 P7-751221 | M8805/110-7715 P7-761125
M8805/110-7363 P7-756123 | M8805/110-7467 P7-716227 | M8805/110-7612 P7-751222 | M8805/110-7716 P7-761126
M8805/110-7364 P7-756124 | M8805/110-7468 P7-716228 | M8805/110-7613 P7-751223 | M8805/110-7717 P7-761127
M8805/110-7365 P7-756125 | M8805/110-7469 P7-716229 | M8805/110-7614 P7-751224 | M8805/110-7718 P7-761128
M8805/110-7366 P7-756126 | M8805/110-7511 P7-731221 | M8805/110-7615 P7-751225 | M8805/110-7719 P7-761129
M8805/110-7367 P7-756127 | M8805/110-7512 P7-731222 | M8805/110-7616 P7-751226 | M8805/110-7721 P7-762121
M8805/110-7368 P7-756128 | M8805/110-7513 P7-731223 | M8805/110-7617 P7-751227 | M8805/110-7722 P7-762122
M8805/110-7369 P7-756129 | M8805/110-7514 P7-731224 | M8805/110-7618 P7-751228 | M8805/110-7723 P7-762123
M8805/110-7411 P7-7T11221 | M8805/110-7515 P7-731225 | M8805/110-7619 P7-751229 | M8805/110-7724 P7-762124
M8805/110-7412 P7-7111222 | M8805/110-7516 P7-731226 | M8805/110-7621 P7-752221 | M8805/110-7725 P7-762125
M8805/110-7413 P7-711223 | M8805/110-7517 P7-731227 | M8805/110-7622 P7-752222 | M8805/110-7726 P7-762126
M8805/110-7414 P7-7111224 | M8805/110-7518 P7-731228 | M8805/110-7623 P7-752223 | M8805/110-7727 P7-762127
M8805/110-7415 P7-711225 | M8805/110-7519 P7-731229 | M8805/110-7624 P7-752224 | M8805/110-7728 P7-762128
M8805/110-7416 P7-711226 | M8805/110-7521 P7-732221 | M8805/110-7625 P7-752225 | M8805/110-7729 P7-762129
M8805/110-7417 P7-7T11227 | M8805/110-7522 P7-732222 | M8805/110-7626 P7-752226 | M8805/110-7731 P7-763121
M8805/110-7418 P7-7T11228 | M8805/110-7523 P7-732223 | M8805/110-7627 P7-752227 | M8805/110-7732 P7-763122
M8805/110-7419 P7-711229 | M8805/110-7524 P7-732224 | M8805/110-7628 P7-752228 | M8805/110-7733 P7-763123
M8805/110-7421 P7-7112221 | M8805/110-7525 P7-732225 | M8805/110-7629 P7-752229 | M8805/110-7734 P7-763124
M8805/110-7422 P7-712222 | M8805/110-7526 P7-732226 | M8805/110-7631 P7-753221 | M8805/110-7735 P7-763125
M8805/110-7423 P7-712223 | M8805/110-7527 P7-732227 | M8805/110-7632 P7-753222 | M8805/110-7736 P7-763126
M8805/110-7424 P7-712224 | M8805/110-7528 P7-732228 | M8805/110-7633 P7-753223 | M8805/110-7737 P7-763127
M8805/110-7425 P7-712225 | M8805/110-7529 P7-732229 | M8805/110-7634 P7-753224 | M8805/110-7738 P7-763128
M8805/110-7426 P7-712226 | M8805/110-7531 P7-733221 | M8805/110-7635 P7-753225 | M8805/110-7739 P7-763129
M8805/110-7427 P7-712227 | M8805/110-7532 P7-733222 | M8805/110-7636 P7-753226 | M8805/110-7741 P7-764121
M8805/110-7428 P7-712228 | M8805/110-7533 P7-733223 | M8805/110-7637 P7-753227 | M8805/110-7742 P7-764122
M8805/110-7429 P7-712229 | M8805/110-7534 P7-733224 | M8805/110-7638 P7-753228 | M8805/110-7743 P7-764123
M8805/110-7431 P7-713221 | M8805/110-7535 P7-733225 | M8805/110-7639 P7-753229 | M8805/110-7744 P7-764124
M8805/110-7432 P7-713222 | M8805/110-7536 P7-733226 | M8805/110-7641 P7-754221 | M8805/110-7745 P7-764125
M8805/110-7433 P7-713223 | M8805/110-7537 P7-733227 | M8805/110-7642 P7-754222 | M8805/110-7746 P7-764126
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PART NO. PART NO. | PART NO. PART NO. | PART NO. PART NO. | PART NO. PART NO.
M8805/110-7747 P7-764127 M8805/110-7852 P7-765222 M8805/110-8156 P7-815126 M8805/110-8311 P7-851121
M8805/110-7748 P7-764128 M8805/110-7853 P7-765223 M8805/110-8157 P7-815127 M8805/110-8312 P7-851122
M8805/110-7749 P7-764129 M8805/110-7854 P7-765224 | M8805/110-8158 P7-815128 M8805/110-8313 P7-851123
M8805/110-7751 P7-765121 M8805/110-7855 P7-765225 IV18805/110-8159 P7-815129 M8805/110-8314 P7-851124
M8805/110-7752 P7-765122 | M8805/110-7856 P7-765226 | M8805/110-8161 P7-816121 M8805/110-8315 P7-851125
M8805/110-7753 P7-765123 M8805/110-7857 P7-765227 V18805/110-8162 P7-816122 M8805/110-8316 P7-851126
M8805/110-7754 P7-765124 M8805/110-7858 P7-765228 M8805/110-8163 P7-816123 M8805/110-8317 P7-851127
M8805/110-7755 P7-765125 M8805/110-7859 P7-765229 IV8805/110-8164 P7-816124 M8805/110-8318 P7-851128
M8805/110-7756 P7-765126 M8805/110-7861 P7-766221 M8805/110-8165 P7-816125 M8805/110-8319 P7-851129
M8805/110-7757 P7-765127 M8805/110-7862 P7-766222 M8805/110-8166 P7-816126 M8805/110-8321 P7-852121
M8805/110-7758 P7-765128 | M8805/110-7863 P7-766223 | M8805/110-8167 P7-816127 | M8805/110-8322 P7-852122
M8805/110-7759 P7-765129 M8805/110-7864 P7-766224 | M8805/110-8168 P7-816128 M8805/110-8323 P7-852123
M8805/110-7761 P7-766121 M8805/110-7865 P7-766225 M8805/110-8169 P7-816129 M8805/110-8324 P7-852124
M8805/110-7762 P7-766122 M8805/110-7866 P7-766226 M8805/110-8211 P7-831121 M8805/110-8325 P7-852125
M8805/110-7763 P7-766123 M8805/110-7867 P7-766227 M8805/110-8212 P7-831122 M8805/110-8326 P7-852126
M8805/110-7764 P7-766124 M8805/110-7868 P7-766228 M8805/110-8213 P7-831123 M8805/110-8327 P7-852127
M8805/110-7765 P7-766125 M8805/110-7869 P7-766229 V8805/110-8214 P7-831124 M8805/110-8328 P7-852128
M8805/110-7766 P7-766126 M8805/110-8111 P7-811121 M8805/110-8215 P7-831125 M8805/110-8329 P7-852129
M8805/110-7767 P7-766127 M8805/110-8112 P7-811122 M8805/110-8216 P7-831126 M8805/110-8331 P7-853121
M8805/110-7768 P7-766128 M8805/110-8113 P7-811123 M8805/110-8217 P7-831127 M8805/110-8332 P7-853122
M8805/110-7769 P7-766129 M8805/110-8114 P7-811124 | M8805/110-8218 P7-831128 M8805/110-8333 P7-853123
M8805/110-7811 P7-761221 M8805/110-8115 P7-811125 M8805/110-8219 P7-831129 M8805/110-8334 P7-853124
M8805/110-7812 P7-761222 M8805/110-8116 P7-811126 M8805/110-8221 P7-832121 M8805/110-8335 P7-853125
M8805/110-7813 P7-761223 | M8805/110-8117 P7-811127 | M8805/110-8222 P7-832122 | M8805/110-8336 P7-853126
M8805/110-7814 P7-761224 M8805/110-8118 P7-811128 M8805/110-8223 P7-832123 M8805/110-8337 P7-853127
M8805/110-7815 P7-761225 M8805/110-8119 P7-811129 M8805/110-8224 P7-832124 M8805/110-8338 P7-853128
M8805/110-7816 P7-761226 M8805/110-8121 P7-812121 M8805/110-8225 P7-832125 M8805/110-8339 P7-853129
M8805/110-7817 P7-761227 M8805/110-8122 P7-812122 M8805/110-8226 P7-832126 M8805/110-8341 P7-854121
M8805/110-7818 P7-761228 M8805/110-8123 P7-812123 M8805/110-8227 P7-832127 M8805/110-8342 P7-854122
M8805/110-7819 P7-761229 M8805/110-8124 P7-812124 | M8805/110-8228 P7-832128 M8805/110-8343 P7-854123
M8805/110-7821 P7-762221 M8805/110-8125 P7-812125 M8805/110-8229 P7-832129 M8805/110-8344 P7-854124
M8805/110-7822 P7-762222 M8805/110-8126 P7-812126 M8805/110-8241 P7-834121 M8805/110-8345 P7-854125
M8805/110-7823 P7-762223 M8805/110-8127 P7-812127 M8805/110-8242 P7-834122 M8805/110-8346 P7-854126
M8805/110-7824 P7-762224 M8805/110-8128 P7-812128 M8805/110-8243 P7-834123 M8805/110-8347 P7-854127
M8805/110-7825 P7-762225 M8805/110-8129 P7-812129 M8805/110-8244 P7-834124 M8805/110-8348 P7-854128
M8805/110-7826 P7-762226 M8805/110-8131 P7-813121 IV8805/110-8245 P7-834125 M8805/110-8349 P7-854129
M8805/110-7827 P7-762227 M8805/110-8132 P7-813122 IV18805/110-8246 P7-834126 IM8805/110-8351 P7-855121
M8805/110-7828 P7-762228 M8805/110-8133 P7-813123 M8805/110-8247 P7-834127 M8805/110-8352 P7-855122
M8805/110-7829 P7-762229 M8805/110-8134 P7-813124 | M8805/110-8248 P7-834128 M8805/110-8353 P7-855123
M8805/110-7831 P7-763221 M8805/110-8135 P7-813125 M8805/110-8249 P7-834129 M8805/110-8354 P7-855124
M8805/110-7832 P7-763222 M8805/110-8136 P7-813126 M8805/110-8251 P7-835121 M8805/110-8355 P7-855125
M8805/110-7833 P7-763223 M8805/110-8137 P7-813127 IV18805/110-8252 P7-835122 M8805/110-8356 P7-855126
M8805/110-7834 P7-763224 | M8805/110-8138 P7-813128 | M8805/110-8253 P7-835123 | M8805/110-8357 P7-855127
M8805/110-7835 P7-763225 | M8805/110-8139 P7-813129 | M8805/110-8254 P7-835124 | M8805/110-8358 P7-855128
M8805/110-7836 P7-763226 | M8805/110-8141 P7-814121 M8805/110-8255 P7-835125 | M8805/110-8359 P7-855129
M8805/110-7837 P7-763227 M8805/110-8142 P7-814122 IV18805/110-8256 P7-835126 M8805/110-8361 P7-856121
M8805/110-7838 P7-763228 M8805/110-8143 P7-814123 M8805/110-8257 P7-835127 M8805/110-8362 P7-856122
M8805/110-7839 P7-763229 M8805/110-8144 P7-814124 | MB8805/110-8258 P7-835128 M8805/110-8363 P7-856123
M8805/110-7841 P7-764221 M8805/110-8145 P7-814125 IV18805/110-8259 P7-835129 M8805/110-8364 P7-856124
M8805/110-7842 P7-764222 | M8805/110-8146 P7-814126 | M8805/110-8261 P7-836121 M8805/110-8365 P7-856125
M8805/110-7843 P7-764223 | M8805/110-8147 P7-814127 | M8805/110-8262 P7-836122 | M8805/110-8366 P7-856126
M8805/110-7844 P7-764224 M8805/110-8148 P7-814128 M18805/110-8263 P7-836123 M8805/110-8367 P7-856127
M8805/110-7845 P7-764225 M8805/110-8149 P7-814129 IV18805/110-8264 P7-836124 M8805/110-8368 P7-856128
M8805/110-7846 P7-764226 M8805/110-8151 P7-815121 M8805/110-8265 P7-836125 M8805/110-8369 P7-856129
M8805/110-7847 P7-764227 M8805/110-8152 P7-815122 IV18805/110-8266 P7-836126 M8805/110-8411 P7-811221
M8805/110-7848 P7-764228 | M8805/110-8153 P7-815123 | M8805/110-8267 P7-836127 | M8805/110-8412 P7-811222
M8805/110-7849 P7-764229 M8805/110-8154 P7-815124 | M8805/110-8268 P7-836128 M8805/110-8413 P7-811223
M8805/110-7851 P7-765221 M8805/110-8155 P7-815125 M18805/110-8269 P7-836129 M8805/110-8414 P7-811224
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M8805/110-8415 P7-811225 | MB8805/110-8519 P7-831229 | MB8805/110-8624 P7-852224 | M8805/110-8728 P7-862128 =
M8805/110-8416 P7-811226 | MB8805/110-8521 P7-832221 | MB8805/110-8625 P7-852225 | M8805/110-8729 P7-862129 )_>|
M8805/110-8417 P7-811227 | MB8805/110-8522 P7-832222 | MB8805/110-8626 P7-852226 | M8805/110-8731 P7-863121 ~
M8805/110-8418 P7-811228 | MB8805/110-8523 P7-832223 | MB8805/110-8627 P7-852227 | M8805/110-8732 P7-863122 :
M8805/110-8419 P7-811229 | M8805/110-8524 P7-832224 | M8805/110-8628 P7-852228 | M8805/110-8733 P7-863123 x
M8805/110-8421 P7-812221 | MB8805/110-8525 P7-832225 | MB8805/110-8629 P7-852229 | M8805/110-8734 P7-863124 9
M8805/110-8422 P7-812222 | MB8805/110-8526 P7-832226 | MB8805/110-8631 P7-853221 | MB8805/110-8735 P7-863125 wn
M8805/110-8423 P7-812223 | MB8805/110-8527 P7-832227 | MB8805/110-8632 P7-853222 | MB8805/110-8736 P7-863126 a
M8805/110-8424 P7-812224 | MB8805/110-8528 P7-832228 | MB8805/110-8633 P7-853223 | M8805/110-8737 P7-863127 _I'II:II
M8805/110-8425 P7-812225 | MB8805/110-8529 P7-832229 | MB8805/110-8634 P7-853224 | M8805/110-8738 P7-863128 ﬁ
M8805/110-8426 P7-812226 | MB8805/110-8531 P7-833221 | MB8805/110-8635 P7-853225 | M8805/110-8739 P7-863129 Z
M8805/110-8427 P7-812227 | MB8805/110-8532 P7-833222 | MB8805/110-8636 P7-853226 | M8805/110-8741 P7-864121 Q
M8805/110-8428 P7-812228 | MB8805/110-8533 P7-833223 | MB8805/110-8637 P7-853227 | M8805/110-8742 P7-864122
M8805/110-8429 P7-812229 | MB8805/110-8534 P7-833224 | MB8805/110-8638 P7-853228 | M8805/110-8743 P7-864123
M8805/110-8431 P7-813221 | M8805/110-8535 P7-833225 | MB8805/110-8639 P7-853229 | M8805/110-8744 P7-864124
M8805/110-8432 P7-813222 | M8805/110-8536 P7-833226 | MB8805/110-8641 P7-854221 | M8805/110-8745 P7-864125
M8805/110-8433 P7-813223 | MB8805/110-8537 P7-833227 | MB8805/110-8642 P7-854222 | M8805/110-8746 P7-864126
M8805/110-8434 P7-813224 | MB8805/110-8538 P7-833228 | MB8805/110-8643 P7-854223 | M8805/110-8747 P7-864127
M8805/110-8435 P7-813225 | MB8805/110-8539 P7-833229 | MB8805/110-8644 P7-854224 | M8805/110-8748 P7-864128
M8805/110-8436 P7-813226 | M8805/110-8541 P7-834221 | MB8805/110-8645 P7-854225 | M8805/110-8749 P7-864129
M8805/110-8437 P7-813227 | M8805/110-8542 P7-834222 | MB8805/110-8646 P7-854226 | MB8805/110-8751 P7-865121
M8805/110-8438 P7-813228 | M8805/110-8543 P7-834223 | MB8805/110-8647 P7-854227 | M8805/110-8752 P7-865122
M8805/110-8439 P7-813229 | MB8805/110-8544 P7-834224 | MB8805/110-8648 P7-854228 | M8805/110-8753 P7-865123
M8805/110-8441 P7-814221 | MB8805/110-8545 P7-834225 | MB8805/110-8649 P7-854229 | M8805/110-8754 P7-865124
M8805/110-8442 P7-814222 | MB8805/110-8546 P7-834226 | MB8805/110-8651 P7-855221 | M8805/110-8755 P7-865125
M8805/110-8443 P7-814223 | MB8805/110-8547 P7-834227 | MB8805/110-8652 P7-855222 | M8805/110-8756 P7-865126
M8805/110-8444 P7-814224 | MB8805/110-8548 P7-834228 | MB8805/110-8653 P7-855223 | MB8805/110-8757 P7-865127
M8805/110-8445 P7-814225 | MB8805/110-8549 P7-834229 | MB8805/110-8654 P7-855224 | M8805/110-8758 P7-865128
M8805/110-8446 P7-814226 | MB8805/110-8551 P7-835221 | MB8805/110-8655 P7-855225 | M8805/110-8759 P7-865129
M8805/110-8447 P7-814227 | MB8805/110-8552 P7-835222 | MB8805/110-8656 P7-855226 | M8805/110-8761 P7-866121
M8805/110-8448 P7-814228 | MB8805/110-8553 P7-835223 | MB8805/110-8657 P7-855227 | M8805/110-8762 P7-866122
M8805/110-8449 P7-814229 | MB8805/110-8554 P7-835224 | MB8805/110-8658 P7-855228 | M8805/110-8763 P7-866123
M8805/110-8451 P7-815221 | M8805/110-8555 P7-835225 | MB8805/110-8659 P7-855229 | M8805/110-8764 P7-866124
M8805/110-8452 P7-815222 | M8805/110-8556 P7-835226 | MB8805/110-8661 P7-856221 | M8805/110-8765 P7-866125
M8805/110-8453 P7-815223 | M8805/110-8557 P7-835227 | MB8805/110-8662 P7-856222 | M8805/110-8766 P7-866126
M8805/110-8454 P7-815224 | MB8805/110-8558 P7-835228 | MB8805/110-8663 P7-856223 | M8805/110-8767 P7-866127
M8805/110-8455 P7-815225 | M8805/110-8559 P7-835229 | MB8805/110-8664 P7-856224 | M8805/110-8768 P7-866128
M8805/110-8456 P7-815226 | MB8805/110-8561 P7-836221 | MB8805/110-8665 P7-856225 | M8805/110-8769 P7-866129
M8805/110-8457 P7-815227 | MB8805/110-8562 P7-836222 | MB8805/110-8666 P7-856226 | M8805/110-8811 P7-861221
M8805/110-8458 P7-815228 | M8805/110-8563 P7-836223 | MB8805/110-8667 P7-856227 | M8805/110-8812 P7-861222
M8805/110-8459 P7-815229 | M8805/110-8564 P7-836224 | MB8805/110-8668 P7-856228 | M8805/110-8813 P7-861223
M8805/110-8461 P7-816221 | MB8805/110-8565 P7-836225 | MB8805/110-8669 P7-856229 | M8805/110-8814 P7-861224
M8805/110-8462 P7-816222 | MB8805/110-8566 P7-836226 | MB8805/110-8711 P7-861121 | M8805/110-8815 P7-861225
M8805/110-8463 P7-816223 | MB8805/110-8567 P7-836227 | MB8805/110-8712 P7-861122 | M8805/110-8816 P7-861226
M8805/110-8464 P7-816224 | MB8805/110-8568 P7-836228 | MB8805/110-8713 P7-861123 | M8805/110-8817 P7-861227
M8805/110-8465 P7-816225 | M8805/110-8569 P7-836229 | MB8805/110-8714 P7-861124 | M8805/110-8818 P7-861228
M8805/110-8466 P7-816226 | M8805/110-8611 P7-851221 | MB8805/110-8715 P7-861125 | M8805/110-8819 P7-861229
M8805/110-8467 P7-816227 | M8805/110-8612 P7-851222 | MB8805/110-8716 P7-861126 | M8805/110-8821 P7-862221
M8805/110-8468 P7-816228 | M8805/110-8613 P7-851223 | MB8805/110-8717 P7-861127 | M8805/110-8822 P7-862222
M8805/110-8469 P7-816229 | MB8805/110-8614 P7-851224 | MB8805/110-8718 P7-861128 | M8805/110-8823 P7-862223
M8805/110-8511 P7-831221 | MB8805/110-8615 P7-851225 | MB8805/110-8719 P7-861129 | M8805/110-8824 P7-862224
M8805/110-8512 P7-831222 | MB8805/110-8616 P7-851226 | MB8805/110-8721 P7-862121 | M8805/110-8825 P7-862225
M8805/110-8513 P7-831223 | MB8805/110-8617 P7-851227 | MB8805/110-8722 P7-862122 | M8805/110-8826 P7-862226
M8805/110-8514 P7-831224 | MB8805/110-8618 P7-851228 | MB8805/110-8723 P7-862123 | M8805/110-8827 P7-862227
M8805/110-8515 P7-831225 | MB8805/110-8619 P7-851229 | MB8805/110-8724 P7-862124 | M8805/110-8828 P7-862228
M8805/110-8516 P7-831226 | MB8805/110-8621 P7-852221 | MB8805/110-8725 P7-862125 | M8805/110-8829 P7-862229
M8805/110-8517 P7-831227 | MB8805/110-8622 P7-852222 | MB8805/110-8726 P7-862126 | M8805/110-8831 P7-863221
M8805/110-8518 P7-831228 | MB8805/110-8623 P7-852223 | MB8805/110-8727 P7-862127 | M8805/110-8832 P7-863222
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M8805/110-8833 P7-863223 | MS24523 MS24658-21F T9-MS1-21F | MS24659-23G T9-MS2-23G
M8805/110-8834 P7-863224 | MS24523-21 T9-MS1-21 | MS24658-21G T9-MS1-21G | MS24659-24E T9-MS2-24E
M8805/110-8835 P7-863225 | MS24523-22 T9-MS1-22 | MS24658-21H T9-MS1-21H | MS24659-24F T9-MS2-24F
M8805/110-8836 P7-863226 | MS24523-23 T9-MS1-23 | MS24658-21J T9-MS1-21J | MS24659-24K T9-MS2-24K
M8805/110-8837 P7-863227 | MS24523-24 T9-MS1-24 | MS24658-21K T9-MS1-21K | MS24659-24M T9-MS2-24M
M8805/110-8838 P7-863228 | MS24523-25 T9-MS1-25 | MS24658-21L T9-MS1-21L | MS24659-25F T9-MS2-25F
M8805/110-8839 P7-863229 | MS24523-26 T9-MS1-26 | MS24658-21M T9-MS1-21M | MS24659-26F T9-MS2-26F
M8805/110-8841 P7-864221 | MS24523-27 T9-MS1-27 | MS24658-21N T9-MS1-21IN | MS24659-27E T9-MS2-27E
M8805/110-8842 P7-864222 | MS24523-28 T9-MS1-28 | MS24658-21P T9-MS1-21P | MS24659-27L T9-MS2-27L
M8805/110-8843 P7-864223 | MS24523-29 T9-MS1-29 | MS24658-22D T9-MS1-22D | MS24659-27N T9-MS2-27N
M8805/110-8844 P7-864224 | MS24523-30 T9-MS1-30 | MS24658-22F T9-MS1-22F | MS24659-28E T9-MS2-28E
M8805/110-8845 P7-864225 | MS24523-31 T9-MS1-31 | MS24658-22G T9-MS1-22G | MS24659-29F T9-MS2-29F
M8805/110-8846 P7-864226 | MS24523-32 T9-MS1-32 | MS24658-23D T9-MS1-23D | MS24659-30F T9-MS2-30F
M8805/110-8847 P7-864227 | MS24523-33 T9-MS1-33 | MS24658-23F T9-MS1-23F | MS24659-31E T9-MS2-31E
M8805/110-8848 P7-864228 MS24658-23G T9-MS1-23G | MS24659-31F T9-MS2-31F
M8805/110-8849 P7-864229 | MS24524 MS24658-24E T9-MS1-24E | MS24659-31K T9-MS2-31K
M8805/110-8851 P7-865221 | MS24524-21 T9-MS2-21 | MS24658-24F T9-MS1-24F | MS24659-31L T9-MS2-31L
M8805/110-8852 P7-865222 | MS24524-22 T9-MS2-22 | MS24658-24K T9-MS1-24K | MS24659-31M T9-MS2-31M
M8805/110-8853 P7-865223 | MS24524-23 T9-MS2-23 | MS24658-24M T9-MS1-24M | MS24659-31N T9-MS2-31N
M8805/110-8854 P7-865224 | MS24524-24 T9-MS2-24 | MS24658-25F T9-MS1-25F | MS24659-32E T9-MS2-32E
M8805/110-8855 P7-865225 | MS24524-25 T9-MS2-25 | MS24658-26F T9-MS1-26F | MS24659-33E T9-MS2-33E
M8805/110-8856 P7-865226 | MS24524-26 T9-MS2-26 | MS24658-27E T9-MS1-27E | MS24659-33F T9-MS2-33F
M8805/110-8857 P7-865227 | MS24524-21 T9-MS2-27 | MS24658-27L T9-MS1-27L | MS24659-33K T9-MS2-33K
M8805/110-8858 P7-865228 | MS24524-28 T9-MS2-28 | MS24658-27N T9-MS1-27N | MS24659-33M T9-MS2-33M
M8805/110-8859 P7-865229 | MS24524-29 T9-MS2-29 | MS24658-28E T9-MS1-28E
M8805/110-8861 P7-866221 | MS24524-30 T9-MS2-30 | MS24658-29F T9-MS1-29F | MS25089
M8805/110-8862 P7-866222 | MS24524-31 T9-MS2-31 | MS24658-30F T9-MS1-30F | MS25089-1A P1-12122
M8805/110-8863 P7-866223 | MS24524-32 T9-MS2-32 | MS24658-31E T9-MS1-31E | MS25089-1AL P1-14122
M8805/110-8864 P7-866224 | MS24524-33 T9-MS2-33 | MS24658-31F T9-MS1-31F | MS25089-1AR P1-12121
M8805/110-8865 P7-866225 MS24658-31K T9-MS1-31K | MS25089-1ARL P1-14121
M8805/110-8866 P7-866226 | MS24547 MS24658-31L T9-MS1-31L | MS25089-1AW P1-12129
M8805/110-8867 P7-866227 | MS24547-1 B2-211351 | MS24658-31M T9-MS1-31M | MS25083-1AWL P1-14129
M8805/110-8868 P7-866228 | MS24547-2 B2-211353 | MS24658-31N T9-MS1-31N | MS25089-1B P1-22122
M8805/110-8869 P7-866229 | MS24547-4 B2-212351 | MS24658-32E T9-MS1-32E | MS25089-1BL P1-24122
MS24547-5 B2-212353 | MS24658-33E T9-MS1-33E | MS25089-1BR P1-22121
M8805/111 MS24547-6 B2-200029 | MS24658-33F T9-MS1-33F | MS25089-1BRL P1-24121
M8805/111-01 U2-016 | MS24547-7 B2-200030 | MS24658-33K T9-MS1-33K | MS25089-1BW P1-22129
M8805/111-02 U2-081 MS24658-33M T9-MS1-33M | MS25089-1BWL P1-24129
M8805/111-03 U2-082 | MS24655 MS25089-1C P1-32122
M8805/111-04 U2-025 | MS24655-211 TE-21111 | MS24659 MS25089-1C-1 P1-32132
M8805/111-05 U2-083 | MS24655-221 TE-21121 | MS24659-21A T9-MS2-21A | MS25089-1C-1L P1-34132
M8805/111-06 U2-084 | MS24655-231 TE-21131 | MS24659-21B T9-MS2-21B | MS25089-1CL P1-34122
MS24655-271 TE-21151 | MS24659-21D T9-MS2-21D | MS25089-1CR P1-32121
M9419/2 MS24655-311 TE-21161 | MS24659-21E T9-MS2-21E | MS25089-1CR-1 P1-32131
M9419/2-001 T4-0015 MS24659-21F T9-MS2-21F | MS25089-1CR-1L P1-34131
M9419/2-002 T4-0043 | MS24656 MS24659-21G T9-MS2-21G | MS25089-1CRL P1-34121
M9419/2-004 T4-0020 | MS24656-211 TE-21211 | MS24659-21H T9-MS2-21H | MS25089-1CW P1-32129
M9419/2-006 T4-0078 | MS24656-221 TE-21221 | MS24659-21J T9-MS2-21J | MS25089-1CW-1 P1-32139
MS24656-231 TE-21231 | MS24659-21K T9-MS2-21K | MS25089-1CW-1L P1-34139
MS21321 MS24656-271 TE-21251 | MS24659-21L T9-MS2-21L | MS25089-1CWL P1-34129
MS21321-1 P6-24000 | MS24656-311 TE-21261 | MS24659-21M T9-MS2-21M | MS25089-1E P1-52122
MS21321-2 P6-24001 | MS24656-351 TE-21291 | MS24659-21N T9-MS2-21N | MS25089-1EL P1-54122
MS24659-21P T9-MS2-21P | MS25089-1ER P1-52121
MS21353 M$24658 MS24659-22D T9-MS2-22D | MS25089-1ERL P1-54121
MS21353-351 TE-11291 | MS24658-21A T9-MS1-21A | MS24659-22F T9-MS2-22F | MS25089-1EW P1-52129
MS24658-21B T9-MS1-21B | MS24659-22G T9-MS2-22G | MS25089-1EWL P1-54129
MS24331 MS24658-21D T9-MS1-21D | MS24659-23D T9-MS2-23D | MS25089-1F P1-62122
MS24331-1 P6-24002 | MS24658-21E T9-MS1-21E | MS24659-23F T9-MS2-23F | MS25089-1F-1 P1-62132
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MS25089-1F-1L P1-64132 | MS25089-2E P1-52222 | MS25089-3CR P1-32621 | MS25089-4BR P1-22421 =
MS25089-1FL P1-64122 | MS25089-2EL P1-54222 | MS25089-3CR-1 P1-32631 | MS25089-4BRL P1-24421 )_>|
MS25089-1FR P1-62121 | MS25089-2ER P1-52221 | MS25089-3CR-1L P1-34631 | MS25089-4BW P1-22429 i
MS25089-1FR-1 P1-62131 | MS25089-2ERL P1-54221 | MS25089-3CRL P1-34621 | MS25089-4BWL P1-24429 :
MS25089-1FR-1L P1-64131 | MS25089-2EW P1-52229 | MS25089-3CW P1-32629 | MS25089-4C P1-32422 x
MS25089-1FRL P1-64121 | MS25089-2EWL P1-54229 | MS25089-3CW-1 P1-32639 | MS25089-4C-1 P1-32432 8
MS25089-1FW P1-62129 | MS25089-2F P1-62222 | MS25089-3CW-1L P1-34639 | MS25089-4C-1L P1-34432 wn
MS25089-1FW-1 P1-62139 | MS25089-2F-1 P1-62232 | MS25089-3CWL P1-34629 | MS25089-4CL P1-34422 a
MS25089-1FW-1L P1-64139 | MS25089-2F-1L P1-64232 | MS25089-3E P1-52622 | MS25089-4CR P1-32421 _I.I':'I
MS25089-1FWL P1-64129 | MS25089-2FL P1-64222 | MS25089-3EL P1-54622 | MS25089-4CR-1 P1-32431 ﬁ
MS25089-1G P1-72122 | MS25089-2FR P1-62221 | MS25089-3ER P1-52621 | MS25089-4CR-1L P1-34431 pzd
MS25089-1G-1 P1-72132 | MS25089-2FR-1 P1-62231 | MS25089-3ERL P1-54621 | MS25089-4CRL P1-34421 Q
MS25089-1G-1L P1-74132 | MS25089-2FR-1L P1-64231 | MS25089-3EW P1-52629 | MS25089-4CW P1-32429

MS25089-1GL P1-74122 | MS25089-2FRL P1-64221 | MS25089-3EWL P1-54829 | MS25089-4CW-1 P1-32439

MS25089-1GR P1-72121 | MS25089-2FW P1-62229 | MS25089-3F P1-62622 | MS25089-4CW-1L P1-34439
MS25089-1GR-1 P1-72131 | MS25089-2FW-1 P1-62239 | MS25089-3F-1 P1-62632 | MS25089-4CWL P1-34429
MS25089-1GR-1L P1-74131 | MS25089-2FW-1L P1-64239 | MS25089-3F-1L P1-61632 | MS25089-4E P1-52422
MS25089-1GRL P1-74121 | MS25089-2FWL P1-64229 | MS25089-3FL P1-64622 | MS25089-4EL P1-54422
MS25089-1GW P1-72129 | MS25089-2G P1-72222 | MS25089-3FR P1-62621 | MS25089-4ER P1-52421
MS25089-1GW-1 P1-72139 | MS25089-2G-1 P1-72232 | MS25089-3FR-1 P1-62631 | MS25089-4ERL P1-54421
MS25089-1GW-1L P1-74139 | MS25089-2G-1L P1-74232 | MS25089-3FR-1L P1-64631 | MS25089-4EW P1-52429
MS25089-1GWL P1-74129 | MS25089-2GL P1-74222 | MS25089-3FRL P1-64621 | MS25089-4EWL P1-54429

MS25089-1H P1-82122 | MS25089-2GR P1-72221 | MS25089-3FW P1-62629 | MS25089-4F P1-62422

MS25089-1H-1 P1-82132 | MS25089-2GR-1 P1-72231 | MS25089-3FW-1 P1-62639 | MS25089-4F-1 P1-62432
MS25089-1H-1L P1-84132 | MS25089-2GR-1L P1-74231 | MS25089-3FW-1L P1-64639 | MS25089-4F-1L P1-64421

MS25089-THL P1-84122 | MS25089-2GRL P1-74221 | MS25089-3FWL P1-64629 | MS25089-4FL P1-64422

MS25089-THR P1-82121 | MS25089-2GW P1-72229 | MS25089-3G P1-72622 | MS25089-4FR P1-62421
MS25089-1HR-1 P1-82131 | MS25089-2GW-1 P1-72239 | MS25089-3G-1 P1-72632 | MS25089-4FR-1 P1-62431
MS25089-1HR-1L P1-84131 | MS25089-2GW-1L P1-74239 | MS25089-3G-1L P1-74632 | MS25089-4FR-1L P1-64431
MS25089-THRL P1-84121 | MS25089-2GWL P1-74229 | MS25089-3GL P1-74622 | MS25089-4FRL P1-64421

MS25089-1THW P1-82129 | MS25089-2H P1-82222 | MS25089-3GR P1-72621 | MS25089-4FW P1-62429
MS25089-THW-1 P1-82139 | MS25089-2H-1 P1-82232 | MS25089-3GR-1 P1-72631 | MS25089-4FW-1 P1-62439
MS25089-THW-1L P1-84139 | MS25089-2H-1L P1-84232 | MS25089-3GR-1L P1-74631 | MS25089-4FW-1L P1-64439
MS25089-THWL P1-84129 | MS25089-2HL P1-84222 | MS25089-3GRL P1-74621 | MS25089-4FWL P1-64429

MS25089-2A P1-12222 | MS25089-2HR P1-82221 | MS25089-3GW P1-72629 | MS25089-4G P1-72422

MS25089-2AL P1-14222 | MS25089-2HR-1 P1-82231 | MS25089-3GW-1 P1-72639 | MS25089-4G-1 P1-72432

MS25089-2AR P1-12221 | MS25089-2HR-1L P1-84231 | MS25089-3GW-1L P1-74639 | MS25089-4G-1L P1-74432
MS25089-2ARL P1-14221 | MS25089-2HRL P1-84221 | MS25089-3GWL P1-74629 | MS25089-4GL P1-74422
MS25089-2AW P1-12229 | MS25089-2HW P1-82229 | MS25089-3H P1-82622 | MS25089-4GR P1-72421
MS25089-2AWL P1-14229 | MS25089-2HW-1 P1-82239 | MS25089-3H-1 P1-82632 | MS25089-4GR-1 P1-72431

MS25089-2B P1-22222 | MS25089-2HW-1L P1-84239 | MS25089-3H-1L P1-84632 | MS25089-4GR-1L P1-74431

MS25089-2BL P1-24222 | MS25089-2HWL P1-84229 | MS25089-3HL P1-84622 | MS25089-4GRL P1-74421

MS25089-2BR P1-22221 | MS25089-3A P1-12622 | MS25089-3HR P1-82621 | MS25089-4GW P1-72429
MS25089-2BRL P1-24221 | MS25089-3AL P1-14622 | MS25089-3HR-1 P1-82631 | MS25089-4GW-1 P1-72439
MS25089-2BW P1-22229 | MS25089-3AR P1-12621 | MS25089-3HR-1L P1-84631 | MS25089-4GW-1L P1-74439
MS25089-2BWL P1-24229 | MS25089-3ARL P1-14621 | MS25089-3HRL P1-84621 | MS25089-4GWL P1-74429

MS25089-2C P1-32222 | MS25089-3AW P1-12629 | MS25089-3HW P1-82629 | MS25089-4H P1-82422

MS25089-2C-1 P1-32232 | MS25089-3AWL P1-14629 | MS25089-3HW-1 P1-82639 | MS25089-4H-1 P1-82432
MS25089-2C-1L P1-34232 | MS25089-3B P1-22622 | MS25089-3HW-1L P1-84639 | MS25089-4H-1L P1-84432

MS25089-2CL P1-34222 | MS25089-3BL P1-24622 | MS25089-3HWL P1-84629 | MS25089-4HL P1-84422

MS25089-2CR P1-32221 | MS25089-3BR P1-22621 | MS25089-4A P1-12422 | MS25089-4HR P1-82421
MS25089-2CR-1 P1-32231 | MS25089-3BRL P1-24621 | MS25089-4AL P1-14422 | MS25089-4HR-1 P1-82431
MS25089-2CR-1L P1-34231 | MS25089-3BW P1-22629 | MS25089-4AR P1-12421 | MS25089-4HR-1L P1-84431
MS25089-2CRL P1-34221 | MS25089-3BWL P1-24629 | MS25089-4ARL P1-14421 | MS25089-4HRL P1-84421

MS25089-2CW P1-32229 | MS25089-3C P1-32622 | MS25089-4AW P1-12429 | MS25089-4HW P1-82429
MS25089-2C\W-1 P1-32239 | MS25089-3C-1 P1-32632 | MS25089-4AWL P1-14429 | MS25089-4HW-1 P1-82439
MS25089-2CW-1L P1-34239 | MS25089-3C-1L P1-34632 | MS25089-4B P1-22422 | MS25089-4HW-1L P1-84439
MS25089-2CWL P1-34229 | MS25089-3CL P1-34622 | MS25089-4BL P1-24422 | MS25089-4HWL P1-84429
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o CROSS REFERENCE: MILITARY TO OTTO

MILITARY O0TTO | MILITARY 0TTO | MILITARY O0TTO | MILITARY 0TTO
PART NO. PART NO. | PART NO. PART NO. | PART NO. PART NO. | PART NO. PART NO.
MS25089-5A P1-12322 | MS25089-5HR P1-82321 MS27717 MS27721
MS25089-5AL P1-14322 MS25089-5HR-1 P1-82331 MS27717-21-1 T3-21211 MS27721-21-1A T3-31211A
MS25089-5AR P1-12321 MS25089-5HR-1L P1-84331 MS27717-22-1 T3-21221 MS27721-21-1B T3-31211B
MS25089-5ARL P1-14321 MS25089-5HRL P1-84321 MS27717-23-1 T3-21231 MS27721-21-1D T3-31211D
MS25089-5AW P1-12329 MS25089-5HW P1-82329 MS27717-26-1 T3-21241 MS27721-21-1E T3-31211E
MS25089-5AWL P1-14329 MS25089-5HW-1 P1-82339 MS27717-27-1 T3-21251 MS27721-21-1F T3-31211F
MS25089-5B P1-22322 | MS25089-5HW-1L P1-84339 | MS27717-31-1 T3-21261 MS27721-21-1G T3-31211G
MS25089-5BL P1-24322 MS25089-5HWL P1-84329 MS27721-21-1H T3-31211H
MS25089-5BR P1-22321 MS27718 MS27721-21-1J T3-31211J
MS25089-5BRL P1-24321 MS25224 MS27718-21-1 T3- 1111 MS27721-21-1K T3-31211K
MS25089-5BW P1-22329 MS25224-1 TG-00001 MS27718-22-1 T3-11121 MS27721-21-1L T3-31211L
MS25089-5BWL P1-24329 MS25224-3 TG-00002 MS27718-23-1 T3-11131 MS27721-21-1M T3-31211M
MS25089-5C P1-32322 MS27718-26-1 T3-11141 MS27721-21-1N T3-31211N
MS25089-5C-1 P1-32332 | MS27217 MS27718-27-1 T3-11151 MS27721-21-1P T3-31211P
MS25089-5C-1L P1-34332 MS27217-1 B5-21141 MS27718-31-1 T3-11161 MS27721-22-1D T3-31221D
MS25089-5CL P1-34322 MS27721-22-1F T3-31221F
MS25089-5CR P1-32321 MS27240 MS27719 MS27721-22-1G T3-31221G
MS25089-5CR-1 P1-32331 MS27240-1 P6-24003 MS27719-21-1 T3-11211 MS27721-23-1D T3-31231D
MS25089-5CR-1L P1-34331 MS27240-2 P6-24004 | MS27719-22-1 T3-11221 MS27721-23-1F T3-31231F
MS25089-5CRL P1-34321 MS27240-3 P6-14000 MS27719-23-1 T3-11231 MS27721-23-1G T3-31231G
MS25089-5CW P1-32329 MS27240-4 P6-14001 MS27719-26-1 T3-11241 MS27721-26-1F T3-31241F
MS25089-5CW-1 P1-32339 MS27240-5 P6-24005 MS27719-27-1 T3-11251 MS27721-27-1E T3-31251E
MS25089-5CW-1L P1-34339 MS27240-6 P6-24006 MS27719-31-1 T3-11261 MS27721-27-1L T3-31251L
MS25089-5C\WL P1-34329 MS27240-7 P6-14002 MS27721-27-1N T3-31251N
MS25089-5E P1-52322 MS27240-8 P6-14003 MS27720 MS27721-31-1E T3-31261E
MS25089-5EL P1-54322 MS27720-21-1A T3-31111A | MS27721-31-1F T3-31261F
MS25089-5ER P1-52321 MS27257 MS27720-21-1B T3-31111B MS27721-31-1K T3-31261K
MS25089-5ERL P1-54321 MS27257-1 B3-26141 MS27720-21-1D T3-31111D MS27721-31-1L T3-31261L
MS25089-5EW P1-52329 MS27257-2 B3-22141 MS27720-21-1E T3-31111E MS27721-31-1M T3-31261M
MS25089-5EWL P1-54329 MS27720-21-1F T3-31111F | MS27721-31-1N T3-31261N
MS25089-5F P1-62322 | MS27407 MS27720-21-1G T3-31111G
MS25089-5F-1 P1-62332 | MS27407-1 T9-MS2-01 MS27720-21-1H T3-31111H | MS27752
MS25089-5F-1L P1-64321 MS27407-2 T9-MS2-02 | MS27720-21-1J T3-31111J | MS27752-1 TG-00006
MS25089-5FL P1-64322 MS27407-3 T9-MS2-03 MS27720-21-1K T3-31111K
MS25089-5FR P1-62321 MS27407-4 T9-MS2-04 | MS27720-21-1L T3-31111L | MS90310
MS25089-5FR-1 P1-62331 MS27407-5 T9-MS2-05 MS27720-21-1M T3-31111M MS90310-211 TE-111M
MS25089-5FR-1L P1-64331 MS27407-6 T9-MS2-06 MS27720-21-1N T3-31111N MS90310-221 TE- 121
MS25089-5FRL P1-64321 MS27720-21-1P T3-31111P MS90310-231 TE-11131
MS25089-5FW P1-62329 | MS27716 MS27720-22-1D T3-31121D | MS90310-271 TE-11151
MS25089-5FW-1 P1-62339 MS27716-21-1 T3-21111 MS27720-22-1F T3-31121F | MS90310-311 TE-11161
MS25089-5FW-1L P1-64339 MS27716-22-1 T3-21121 MS27720-22-1G T3-31121G
MS25089-5FWL P1-64329 MS27716-23-1 T3-21131 MS27720-23-1D T3-31131D MS90311
MS25089-5G P1-72322 MS27716-26-1 T3-21141 MS27720-23-1F T3-31131F | MS90311-211 TE-11211
MS25089-5G-1 P1-72332 MS27716-27-1 T3-21151 MS27720-23-1G T3-3131G MS90311-221 TE-11221
MS25089-5G-1L P1-74332 | MS27716-31-1 T3-21161 MS27720-26-1F T3-31141F | MS90311-231 TE-11231
MS25089-5GL P1-74322 MS27720-27-1E T3-31151E MS90311-271 TE-11251
MS25089-5GR P1-72321 MS27720-27-1L T3-31151L | MS90311-311 TE-11261
MS25089-5GR-1 P1-72331 MS27720-27-1N T3-31151N
MS25089-5GR-1L P1-74331 MS27720-31-1E T3-31161E
MS25089-5GRL P1-74321 MS27720-31-1F T3-31161F
MS25089-5GW P1-72329 MS27720-31-1K T3-31161K
MS25089-5G\W-1 P1-72339 MS27720-31-1L T3-31161L
MS25089-5GW-1L P1-74339 MS27720-31-1M T3-31161M
MS25089-5GWL P1-74329 MS27720-31-1N T3-31161N
MS25089-5H P1-82322
MS25089-5H-1 P1-82332
MS25089-5H-1L P1-84332
MS25089-5HL P1-84322
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GLOSSARY OF TERMS

Actuator: Device applied to the button of a switch that causes
the switch to operate.

Alternate Action: A pushbutton switch which alternatively
changes from ON to OFF or OFF to ON when actuated, but stays
in the desired electrical state after the button is released.

Bat Handle: Toggle lever shaped like a baseball bat. (See
Figure 1)

Bezel Mount: Switch mounting method from the front of the
panel that has an attractive portion of the switch exposed on
the front panel.

Blade: The moveahle component of the switch used to
complete the electrical circuit. (See Figure 2)

=
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Boot: A rubber part used to protect a switch from water or
dust. Usually found between the button of a switch and the
case inside of the switch. An external boot can be placed over

a button or toggle lever to protect the switch from water or dust.

Bounce: Rebounding of moving contact from the fixed contact
during contact transfer (during switch operation).

Break: Interruption of a circuit.

Break Before Make: The moving contacts of a double throw
switch interrupts one circuit before completing another circuit.

Bus Bars: Rigid conductors serving as a connection for two or
more circuits.

Butterfly: The snap-action mechanism in a switch composed
of the spring guide, two switch blades and extension spring: a
double break mechanism.

Capacity: Usually refers to the current handling capability of a
switch.

CE: The CE mark is a symbol that indicates a product
complies with the “essential requirements” of the European
laws. Itindicates conformity to the legal requirements of the
European Union (EU) Directive with respect to safety, health,
environmental, and consumer protection.

Chatter: Rapid opening and closing of contacts, usually
exhibited during extreme vibration and/or shock.
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Clearance (Spacing): Distance through air between
electrically live parts of opposite polarity or ground.

Collective: A grip used to control the up/down movement of an
aircraft.

Common: The terminal of a switch that is part of both the
normally open and the normally closed circuits.

Common Trip: A feature on a multi-pole switch in which the
operation of any pole will cause all other poles to actuate.

Contact Forms: The way the switch contacts are arranged in
a switch. There are single and double break arrangements in
normally open and normally closed arrangements. (See

Figure 3)
Figure 3
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GLOSSARY OF TERMS

Contact Force: The force that the movable contact in a switch
exerts on the fixed terminal.

Contact Gap: The distance that separates two contacts when
the circuitis open.

Contact Resistance (CR): Resistance, measured in milliohms,
of an electrical circuit caused by the contacts.

Cyclic: A grip used to control the left/right or forward/
backward movement of an aircraft.

D-Flat: A flat edge on one side of a cylinder for orientation and
anti-rotation.

Dead Break: Open circuit condition, usually caused when
actuating a switch slowly. Dead break results from low
contact pressure, contact lift off or friction in the switch
mechanism.

Detent: Feature that provides a tactile feel when the switch
actuation point has been reached.

Dielectric Strength: Minimum voltage an insulating part of the
device will withstand before it starts to conduct electricity.

Differential: Distance the button travels between actuation
and reset point.

Direct Current (DC): Type of electrical current having
constant polarity, generally associated with electricity from a
battery.

Double D: Flat edges on two sides of a cylinder used for
orientation and anti rotation.

Double Break: A mechanism that breaks the circuit at two
points simultaneously. The B3 is a double break switch. (See

Figure 4)
Figure 4 Double Break
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Double Throw: Contact arrangement that allows current to
flow from the common terminal to a normally closed terminal
and then to a normally open terminal. (See Figure 5)

Figure 5 ) —
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Single Pole, Double Throw

DPDT (Double Pole Double Throw) Switch Configuration:
Double pole means two independent circuits are actuated
by the button. Double throw means the common terminal of
each circuit (pole) can transfer current to a normally closed
terminal and then alternately to a normally open terminal.

370 OTTO Full Line Catalog

DPST (Double Pole Single Throw) Switch Configuration:
Double pole means two independent circuits are actuated
by the button. Single throw means each circuit only has two
terminals and only operates as an on/off switch.

Dusttight: Sealed switch that will withstand sand and dust
environments per MIL-PRF-8805 Design 2.

DWV (Dielectric Withstanding Voltage): The maximum
voltage that can be applied to an insulator or switch before it
will break down and begin to conduct electricity.

Electrical Life: Expected number of cycles a switch will
withstand when operated at a specified or full rated load.

Electrical Load: The amount of electricity that is applied to the
switch or the circuit.

Environmentally Sealed Switch: A switch that is sealed to
protect the internal contacts from the external environment.

Flash Plating: Plating thickness of 10 micro inches (0.00001) or
less, typically done with gold plate.

Form Z: A two circuit double break switch such as a Single
Pole Double Throw Double Break switch. (See Figure 6)

Figure 6

Free Position: The position of the button or toggle of a switch
in its normal position. The free position is usually measured
from the center of the mounting holes to the top of the button
on a basic switch or from the top of the button to a reference
point on a pushbutton switch.

Gated: Restricted movement in XY axis only.

Hall Effect Sensor: An electronic device that changes voltage
output or its state when exposed to a magnetic field.

Header: The part of a switch that groups terminals or wires
together to allow entry or exit.

Hermetic: An environmental seal specification grade that
requires no air, gas or liquid will leak into, or out of, the
switch.

High Inrush: A brief pulse of very high electrical current, much
greater than the design load, that occurs when the electrical
load is initially applied to the circuit.

IC (Integrated Circuit): An electrical circuit composed of many
components etched on a semiconductor chip.

Immersion Proof: A switch or product able to withstand
submersion in water to a depth of 3 feet or more for 30 minutes
without leaking.

Inductive Load: A load where the current rises slowly to a
steady state.
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IP (Ingress Protection): Numbers used to rate the environmental
seal of an enclosure.

IP64: IP rating indicating that the product is dusttight and
protected against splashing water.

IP65: IP rating indicating that the product is dusttight and
protected against water projected by a 6.3 mm nozzle against
enclosure for 3 minutes at 100 liters per minute of 100 kN/m? at
distance of 3 meter.

IP68S: IP rating indicating that the product is dusttight and
sealed against continuous immersion under 1 meter of water for
a minimum of 31 minutes, not operated.

IP69K: IP rating indicating the product is protected against for
high-pressure, high-temperature wash-down applications. Such
enclosures must not only be dusttight, but it must also be able to
withstand high-pressure and steam cleaning.

Lamp Load: A type of electrical load imposed by the use of
incandescent light bulbs.

LED (Light Emitting Diode): A solid state device thatis capable
of emitting light.

Lever Actuator: A lever thatis attached to a basic switch to
allow actuation of the switch from a place other than its button.

Lever Lock: A part of the toggle on a switch that keeps the
toggle lever from being moved accidentally. Its spring detent
requires an outward pull on the toggle lever to operate the
switch.

Limit Switch: A type of switch used to determine the position of
a moving component that activates it.

Lockout Collar: Part of the switch bushing that prevents the
toggle lever from being moved accidentally. There are many
styles to allow for the desired operating features of the switch.

Logic Level: An electrical load that simulates a computer input
circuit, typically 5 volts at 10 milliamps or less.

Low Level: A very small load; 30 millivolts at 10 milliamps.

Make Before Break: The moving contacts of a double throw
switch complete one circuit before interrupting another circuit.

Moistureproof: A seal rating of a switch. Moistureproof seals
withstand high humidity and limited exposure to water or liquid
spray.

Momentary Action: Switch that requires the operator to hold the
button or lever in the operating position. The button or toggle will
return to the free position (rest position) when it is let go.

Motor Load: A switch load that simulates an electric motor, it
usually specifies an in-rush current seven times the running
current.

Movement Differential: The distance the button moves from the
operate point to the release point (hysteresis).
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Normally Closed (NC): A normally closed circuit allows
electricity to flow through when the switch is in its free position;
it prevents the electrical flow when actuated. (See Figure 7)
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Normally Open (NO): A normally open circuit prevents the flow
of electricity to flow through the circuit in its free position; it
allows the electrical flow when it is actuated. (See Figure 8)

Figure 8 Mormally

Open Contact

Null Hysterisis: The measure of output after release from
deflected position; usually only used in transducers.

Null Output: Voltage output of a device at rest, usually measured
in transducers.

OEM: Original Equipment Manufacturer.

Operate Force: The amount of force it takes to make the toggle
or button operate the switch, measured immediately before the
switch operates.

Operating Point: The position of the button or toggle of a

switch when the switch operates. The operating point is
usually measured from the top of the button to the center of the
mounting holes in basic switches or from the free position of the
button in pushbutton switches.

Overtravel: Distance the button travels from the operate point
until the button stops.

Pretravel: Distance the switch button or toggle travels from the
free position until it reaches the operating point.

QPL (Qualified Products List): A government report that lists
which companies are approved to make a particular product for
military use.

Release Force: The force that is applied to the button or toggle
when the switch contacts return to their unoperated position.

Resistive Load: An electrical load in which the current instantly
rises to its steady state when applied and instantly drops to zero
when discontinued.

Shroud: A wall or housing that surrounds a switch, button or
toggle to protect the switch from accidental operation.

Single Throw: A switch configuration using a common and only
one other contact.
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Single Break: A switch mechanism with one fixed terminal and
one moving terminal that interrupts the flow of electricity at only
one place. (See Figure 9)

Figure 9 Single Break
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Snap Action: The abrupt opening or closing of contacts from
one position to another. Snap-action switches operate relatively
independent of the speed of the button or actuator.

SPDT (Single Pole Double Throw) Switch Configuration:

A single circuit or switch with one common terminal that is
capable of switching electricity between two other terminals or
circuits. (See Figure 10)
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Figure 10

Single Pole, Double Throw

Splashproof: A seal rating for a switch that will withstand high
humidity and limited exposure to water or liquid spray.

SPST (Single Pole Single Throw) Switch Configuration: A single
circuit or switch with one common terminal that is only capable
of switching between one other terminal for on/off operation of
the circuit. (See Figure 11)

Figure 11
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Single Pole, Single Throw
Mormally Open

Subminiature: A switch thatis smaller than 1inch long.

Sub-subminiature: A switch thatis smaller than %2 inch long

GLOSSARY OF TERMS

Tactile Feedback: The feel of increased or decreased force
transmitted through the button or toggle of a switch when
actuated. The snap feel of a switch.

Terminal Configuration: The type and position of the terminals
when they exit a switch.

OO0][0O0 |Uouou| |Bogog|

Turret Double Turret PC Pin Quick-Connect
] " YL
Wire Wrap Solder Faston

Total Travel: The distance that a button or actuator of a switch
travels from the rest or un-operated position until the button
stops after actuation.

Transducer: A device that converts a mechanical input into an
electrical output.

Travel: The distance that a switch button moves between events
like operate point, reset point or other point of interest when
operating the switch.

Trim Switch: A switch used to provide 2 or 4-way actuation -
often up/down or up down/right left control.

Trip Point: The position of the button or toggle of a switch when
the switch operates.

Two Circuit: Refer to Form Z. Includes single pole, double throw
and double break configurations.

UL (Underwriters Laboratories): A testing and safety certification
agency for consumer products.

Watertight: A seal rating that indicates that water cannot getin
when the item is submerged in 3 feet of water.

Wiping Action: The travel of the moveable contact over the
fixed contact as the switch operates. This action helps clean the
contacts of contamination.

Itis the buyer's responsibility to determine the suitability of the particular device forits
application. Use of this catalog is for reference purposes only. Dimensional drawings
are available upon request - contact your Customer Service Representative.

The information contained in this literature is based on our experience to date, is believed to be reliable, and is subjectto change without notice.
Itis intended as a guide for use by persons having technical skill, at their own discretion and risk. We do not guarantee favorable results or
assume any liability in connection with its use. Dimensions or data contained herein are for reference purposes only. This publication is notto
be taken as a license to operate under, or recommendation to infringe on any existing patents. This supersedes and voids all previous literature.

Warranty coverage and technical support are only available on OTTO products that are purchased directly from OTTO or from OTTO's
Authorized Distributors. To ensure OTTO products are not counterfeit, grey market, copycat, stolen or used, please only purchase through
OTTO’s authorized channels. In this way, you can ensure your 0TTO product is authentic.
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TEST LABORATORY

Capabilities

e Mechanical, Electrical, Environmental
and Acoustical Testing

¢ Test/Design Analysis
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Visit our Quality page at
www.ottoexcellence.com/quality

Specifications Subject To Change Without Notice

AP

QUALITY LAB g

AN
3

2 &
\S\)} ‘/ &O rr
?'r r
/VGLABO?’ .

OTTO Granted A2LA Accreditation

OTTO's laboratory achieved independent accreditation from
the American Association for Laboratory Accreditation
(A2LA). Laboratory accreditation is based on IS0/
IEC 17025:2017, an internationally accepted criteria for
competence.

This assures that your test will be executed correctly ...
every time.

Laboratory Credentials

OTTO Test Laboratory credentials include:
* A2LA Accredited to ISO/EIC 17025:2017
* Approved by DSCC to test MIL-STDs

e Certified by Underwriters Laboratories to test electrical
products under the UL Component Recognition Program

* Certified by the Canadian Standards Association (CSA) for
electrical product testing

*1S09001, AS9100, 1S014001 Registered
*(S9000, TS 16949 Compliant
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QUALITY LAB

Laboratory Systems

The OTTO Test Laboratory maintains a comprehensive
audio, electrical, environmental and mechanical testing
facility. Our capabilities include electrical and mechanical
endurance cycling as well as moisture, humidity, sand, dust,
vibration and shock testing to simulate severe and adverse
operating environments.

We utilize computer-controlled equipment to analyze, record
and plotthe mechanical, electrical, environmental and audio
parameters of products to assure world-class quality and
performance. State of the art, non-destructive design/failure
analysis equipment reduces product design cycle timing.
In-house design and fabrication of custom fixturing.

374 OTTO Full Line Catalog

Testing Capabilities

e Abrasion — (MIL)
e Acceleration — (MIL)
e Altitude — (MIL)
* Audio Frequency
Response Analysis
- Microphones
- Speakers
e Cable Elongation
* Cable Flex
* Cable Tensile
 Chemical Resistance — (MIL)
* Contact Bounce — (MIL)
* Contact Resistance — (MIL)
¢ Contamination — (MIL)
* Cycle Endurance — (MIL)
* Desense Testing
* Dielectric Withstanding
Voltage — (MIL)
*Drop
e Dust
e Electric Endurance
- Resistive, Inductive,
Motor, Lamp
- Low-Level, Intermediate
Current at Sea Level or
Altitude
* Electrostatic Discharge (ESD)
¢ Environmental Testing of
Electronic Assemblies — (MIL)
* Explosion — (MIL)
¢ Flammability
e Force — (MIL)
* Force Displacement
* Humidity — (MIL)
e |cing/Freezing — (MIL)
e Impact Shock — (MIL)
* Insulation Resistance — (MIL)
* Luminosity

OTTO has partnered
with additional local
labs to perform other
tests not listed here.

Let us be your
program manager
for all your
testing needs.

* Mechanical Shock
* Overload/Short Circuit — (MIL)
e Salt Fog/Spray — (MIL)
* Seal Tests
- Blowing/Driving Rain,
Dripping Rain, Pressure
Wash
- Immersion,
Coast Guard Test
- IEC/IP Solid/Water Tests
« Solar Radiation — (MIL)
« Solderability Tests — (MIL)
* Steamage/Solderability — (MIL)
* Strength
e Temperature Cycling
e Temperature Rise
* Terminal/Actuator Strength —
(MIL)
e Thermal Shock — (MIL)
e Torque
e Vibration — (MIL)
- Random
- Sinusoidal
- Transit
*Voltage Drop
* White/Pink Noise Audio Test

Non Destructive Analysis Capabilities

* Cross-Sectioning
e High Speed Cameras (NDA)
* Plating XRF Analyzers (NDA)

* Real-Time X-Ray (NDA)
* Spring Rate Testing

xa
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VERTICAL MARKETS

OTTO designs and manufactures control solutions conditions like rain, wind, dust, sand, salt, vibration
for demanding applications in nearly every market and shock. Whether you need to meet military
across the globe. With adherence to the highest specifications, ISO & AS requirements, RoHS
quality standards, our control products are requirements or to simply find reliable and robust
precision tested to ensure high cycle life and the control solutions by vertical market, visit us at
ability to withstand extreme environmental www.otto-controls.com.

OFF-ROAD

Construction

Mining

Agriculture

Forestry

MILITARY / AEROSPACE

Vehicles

Fixed Wing & Rotary Aircraft

UAV

Spacecraft

MATERIAL HANDLING

Forklifts

Side Loaders

Winches & Cranes
Container Haulers

INDUSTRIAL

Utility

Lifts
Manufacturing
Water Treatment

MEDICAL

Laboratory Test Equipment
Surgical Robotics

Mobility Devices

Hospital Equipment

SPECIALTY APPLICATIONS

Sports & Recreation
Communications
Marine

0il & Gas

VERTICAL MARKETS



OTTO designs and manufactures precision switches, grips, joysticks, operator control modules,
transducers and custom solutions for the most demanding applications, including a broad range of standard
and unique offerings from snap action switches to Hall effect technology to capacitive sensing,
incorporating USB, PWM, CANopen® and J1939 communication protocols.

For more than 60 years, 0TTO's products have performed in some of the toughest industries including
off-road, military, aerospace, material handling, industrial, medical, consumer and marine.
We are IS0 9001, 1ISO 14001 and AS9100 registered, A2LA accredited to ISO/IEC 17025, TS 16949 and QS 9000 compliant,
Far Part 145 Repair Station & EASA Part 145 certified and ITAR registered—maintaining the highest quality standards.
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ACCREDITED|

A2LA

1S0 14001:2015 AS9100:2016
ISO/IEC 17025

Far Part 145 EASA Part 145
1S0 9001:2015

Repair Station

1961 - 2021

Coletrating. @O (foos

Corporate Headquarters 847.428.711M1
2 East Main Street info@ottoexcellence.com
www.otto-controls.com

Carpentersville, IL 60110 www.ottoexcellence.com
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