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Value Added Solutions

OTTO's value added program leverages our full suite of expertise to design, manufacture and fully certify solutions
that address your unique applications and resolve your specific challenges.

OTTO is a Fully Integrated Manufacturing Facility:
e Design and Engineering Expertise
¢ Rapid Prototyping
e Machining and Product Manufacturing
e Test Lab Certification

This program minimizes your supplier base, reduces your time to market and provides measureable cost benefits by leveraging
one consistent group of professionals from concept to completion.

Minimize Supplier Base -

Utilize one team of dedicated experts to design, manufacture and test custom solutions who will follow your project through
the complete development cycle.

Save Time -

OTTO's vertically integrated manufacturing capabilities allow us to fabricate parts as needed for custom requirements.

From custom controls, switches, and grips to creating full custom panels, OTTO can develop a design and deliver prototypes
quickly through the use of its CNC machining and state of the art 3D production technologies.

Greater scheduling efficiency is achieved through work cells that coordinate projects between departments.

Reduce Cost -

Realize savings by reducing the supplier base, minimizing the project cycle time and leveraging strong relationships with a
dedicated team who is invested in your success.




Vertically Integrated Manufacturing

For over half a century, OTTO has been designing and manufacturing precision switches and operator controls

for the most demanding applications.

OTTO excels in providing all levels of value added services to meet your needs by managing every phase of your
project from conceptual design to finished product. Capabilities include injection molding, stamping, milling, machining,
and full quality testing, all performed at the OTTO campus.

Conceptual Quotations -

OTTO can provide pricing on various
custom products - whether it's a
custom switch, a complete grip with
cable assembly, or a full conceptual
control panel.

Collaborative Design & Product

Engineering -

¢ |n house mechanical, electrical and
RF design engineering expertise

e Custom design using Freestyle,
Pro/ENGINEER, Cosmos and
Autodesk® Moldflow® software

Rapid Prototyping -
e Fortus 400mc provides the latest
3D production systems technology

¢ Transform CAD drawings into
durable high-quality thermoplastic
parts in 3D

* Physical modeling ensures the
product design meets your
expectations

¢ A working prototype is in your
hands within days

e Available in your choice of three
different plastic materials and a
variety of colors

Capabilities -
e 17 production turning centers

e Extensive tool room capabilities
for custom dies and molds

® In-house injection molding, from
25 ton hydraulic up to 110 ton
electric

e On site high production
stamping, up to 65 tons

e True 5-axis CNC machining —
great for complex multi-sided
parts

® %" up to 2" diameter
machining capabilities

* Over 250,000 square feet of
manufacturing space

OTT0

Expect Excellence.

Testing -
e Electrical and mechanical
endurance cycling

e Moisture, humidity, sand, dust,
vibration and shock test equipment

* [SO 9001, ISO 14001 and AS9100
registered

e TL 9000, TS 16949 and QS 9000
compliant

e A2LA Accredited to ISO/IEC 17025

e Approved by DSCC to test various
MIL STD's

e Certified by Underwriters
Laboratories (UL) to test electrical
product under the UL Component
Recognition Program

e Certified by the Canadian
Standards Association (CSA) for
electrical product testing

e Certified Federal Aviation
Administration (FAA) Part 145
repair station

Value Added Solutions -

From a single basic switch to a
sophisticated panel assembly
integrating multiple components, the
array of possibilities are endless.
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SWITCH SELECTION GUIDE

Switc

Basic

hes

FEATURE MAX RATING MECHANICAL LIFE APPROVALS CIRCUITRY
(Resistive)
B1 Ultra Small 2A 100,000 N/A SPST, SPDT
B1-5 Levers 2A 1,000,000 N/A SPST, SPDT
B2 Subminiature 7A 250,000 UL (E61705), CSA (LR43865), SPST, SPDT
DSCC (QPL8805)
B2-5 Subminiature with 7A 100,000 UL (E61705), CSA (LR43865), SPST, SPDT
Integral Levers DSCC (QPL8805)
B3 Subminiature 8A 1,000,000 UL (E61705), CSA (LR43865), SPST-DB,
DSCC (QPL8805) SPDT-DB
B5 Miniature 10A 1,000,000 UL (E61705), CSA (LR43865), SPST-DB,
DSCC (QPL8805) SPDT-DB
B5-7 Two Pole 10A 100,000 UL (E61705), CSA (LR43865), DPDT-DB
DSCC (QPL8805)

1 OTTO Full Line Catalog

Specifications Subject To Change Without Notice



B1

ULTRA SMALL SUBMINIATURE BASICS SWITCHES

SINGLE BREAK, COMMERICAL & MILITARY GRADES

The B1 series basic switches are ultra-subminiature in
size, designed to reliably switch low level logic signals as
well as up to 2 amps switching capacity for a minimum of
25,000 cycles. Mechanical life expectancy is in excess of
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
¢ 1 million cycle life, B1-5 Series

¢ Low level or logic level switching capability

Actual Size

¢ Designed to meet requirements of MIL-PRF-8805/94
¢ Available in Commercial & Military grades ELECTRICAL RATINGS:
o Choice of solder or PC molded-in terminals Load Sea Level @ 28VDC or 115VAC, 60Hz 50,000 feet @ 28VDC
¢ Precision operating points Resistive a 2
Inductive* 0.5A 0.2A
e RoHS/WEEE/Reach compliant WV 1050Vrms 400Vrms
Low Level 30mV max and 10mA max 30mV and 10mA max
o *L/R =0.026
ﬁ 007 Electrical Life: 25,000 cycles
7T Mechanical Life: B1 Series is 100,000 cycles (B1-5 Series is 1,000,000 cycles)
. Seal: Unsealed
R R SROERICAL Operating Temp Range: -55°C to +125°C
2N 201 g1 rl - Operating Force: 6 0z max
posion - Spgige - 190 %Spﬂi%iggoog Release Force: 0.7 0z min
— omar Operate Point: 0.220 +/- 0.015 inches from mounting holes
u CLOSED Overtravel: 0.003 inches min
o 02 Jﬂ \\Eggm'\m =l 020" 003 Movement Differential: 0.002 inches nominal, 0.005 inches max
18 piACES 100TYP I Pretravel: 0.015 inches max
.020 OF BASE F=—150£.002 MATERIALS,
Double Turrent Terminals PC Pins Terminals
Style Code 2 Style Code 3 Case: Thermoset, blue
Cover: Thermoplastic, blue
Button: Thermoplastic, black
ORDERING INFORMATION Terminals: Brass, gold over nickel
B1 Basic s
Select the OTTO B1 basic switch to match your specific circuit and Terminal Hardware:  None provided
mechanical requirements. To order, specify your requirement using AT e e

the OTTO Part Number Code shown below.

Example: B1-12111 specifies Military grade construction, double B1 PART NUMBER CODE
turret terminals, 6 oz max operating force and silver/gold high

B1 - X X X X X
current contacts. / / \ \ \

Construction  Terminal Operating Movement  Contact

Grade Style* Force Differential  Material

1. Military 2. Double Turret 1.6 0z max 1.0.005" max 1. Silver/Gold — High Current
2. Commercial 3.PC Pins 3. Silver/Gold — Low Current

* Wire leads available, contact factory.
Specifications Subject To Change Without Notice www.ottoexcellence.com 2



B1-5
BASIC
SWITCHES

B1 BASICS WITH INTEGRAL LEVERS

SNAP-ACTION, SINGLE BREAK BASIC SWITCHES

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 2.0 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 ; ; ; i i
Idontifior Style Style* Matertal g#ga;lca'l\lreqtglre?egts. ;o order,I s]Ptecn‘y your requirement using the
Integral Lever 001. Short Straight 1. Double Turret 1. Silver/Gold - High art Number Code shown at leit.
Actuator Style 003, Long Straight 2PCPin0.1407lg.  Current Example: B1-500111 specifies short straight integral lever, double
004. Short Formed 3. Silver/Gold - Low . . .
(Other lever lengths Current turret terminals and silver/gold high current contacts.
and styles available.)
* Wire leads available, contact factory.
WL, - ' '-"3'—'—|
I I N
o U -=1"- '-_.
ll '.'-'-I':“ I.-l-\.l i _.r.
—= [ - oas
e P ' i

Short Straight Lever
B1-50012X

Long Straight Lever
B1-50031X

Short Formed Lever
B1-50041X

3 OTTO Full Line Catalog

Specifications Subject To Change Without Notice



B2

BASIC

BASIC SWITCHES

SWITCHES

SINGLE BREAK, COMMERCIAL & MILITARY GRADES, TWO WIDTHS

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 A1 &
A3 series auxiliary lever actuators as shown in the B3 section.

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

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, OTTO can
provide features you selectfor your application. You can specify
the features you require without paying for ones you don't need.

The OTTO B2 sub-subminiature switches conform to and are
qualified under MIL-PRF-8805/4, MIL-PRF-8805/106 (high
temp -55°C to +205°C) and MIL-PRF-8805/109. Basic switches
are designed for miniature spaces where cam or other limit
actuators are used on the button. In addition, a full range of
toggle, pushbutton and lever actuators are available.

Features:

e Choice of 0.156" & 0.200" wide models

¢ Up to 7 amps switching

¢ Sensitive movement differentials

* Low operating forces

¢ Choice of 8 terminal styles or wire leads
¢ Long operating life

¢ (Qualified under MIL-PRF-8805/4, MIL-PRF-8805/106
& MIL-PRF-8805/109

¢ ULrecognized & CSA certified
e RoHS/WEEE/Reach compliant

Specifications Subject To Change Without Notice

Double Turret

PC Terminals

Solder Turret

Right Angle
Quick Connect

Standard Characteristics/Ratings:

ELECTRICAL RATINGS:

High Level Switch Ratings
Rating — 50,000 feet

Load Rating — Sea Level

115/250VAC, 60Hz silver contacts with gold plate

Resistive 7A N/A
Inductive T1A N/A
Lamp 2A N/A
28VDC, silver contacts with gold plate

Resistive 1A 4A
Inductive 4A 2.5A
Lamp 2.5A 2.5A

Low Level Switch Ratings

28VDC, gold plate contacts

Resistive 1A 1A
Inductive 0.5A 0.5A
Lamp N/A N/A
DWV: 1050Vrms 400Vrms
Electrical Life: Up to 50,000 cycles

Mechanical Life: Up to 250,000 cycles

Seal: Unsealed

Operating Temp Range: -55°C to +85°C, high temp rating -55°C to +205°C
Operating Force:

50zor6oz

Release Force: 10z min

Operate Point: 0.320 +/- 0.015 inches from mounting holes

Overtravel: 0.004 inches min

Movement Differential: 0.006 inches max

Pretravel: 0.020 inches max
MATERIALS:

Case: Thermoset, blue

Cover: Thermoplastic, blue
Button: Thermoplastic, black
Terminals: Brass, gold over nickel
Contacts: Stationary: Silver with gold

Moveable: Silver or gold

Terminal Hardware: ~ None provided
24 AWG blue, red, yellow

None provided

Optional Wires:

Mounting Hardware:

www.ottoexcellence.com 4




B2

SWITCHES BASIC SWITCHES

SINGLE BREAK, COMMERCIAL & MILITARY GRADES, TWO WIDTHS

— T T
MILITARY APPROVALS &—i
(MIL-PRF-8805/4, MIL-PRF-8805/106 & MIL-PRF-8805/109) U U .
CerTa.|I'1 UﬁU B2 models have been qua!lflefi to the m|||ta.ry. & 035 HJ LF Q ?
specification for these parts. The following is the latest listing.
TERMINAL STYLE 6
TERMINAL STYLE 1 PRINTED CIRCUIT PIN 0.090" LONG
SINGLE SOLDER TURRET (OVAL HOLE) 090*:020
Y010
MILITARY NO. 0TTO P/N — q 7(%7 - $.035 7&
4 O—-6- d? I @ L 180" 320
M8805/106-01 B2-200031 i e g U ¥ :
M8805/106-02 B2-200032 65 SWITCH WIDTH| DIV, A" D 020
M8805/109-01 B2-111351 e P = e "o
/109- - % 060 J L 200 085 TERMINAL STYLE 7
M8805/109-02 B2-112351 040 RIGHT ANGLE PRINTED CIRCUIT PIN
TERMINAL STYLE 2 020
M8805/109-03 B2-111353 DOUBLE SOLDER TURRET OVAL HOLE) o0} 920
M8805/109-04 B2-112353 3.035 — JOZO
+.|
MS24547-1 (M8805/4) B2-211351 180519
MS24547-2 (M8805/4) B2-211353 ? ? OZJ
wpan
MS24547-4 (M8805/4) B2-212351 T A 010
: TERMINAL STYLE 9
MS24547-5 (M8805/4) B2-212353 ;Zg (1):; RIGHT ANGLE. OPPOSITE OF 7
MS24547-6 (M8805/4) B2-200029 TERMINAL STYLE 3
MS24547-7 (M8805/4) B2-200030 QUICK CONNECT
MATES WITH AMP .058" RECEPTACLES -O—®- &
(.250)
oy e
TERMINAL STYLE 4 4{
PRINTED CIRCUIT PIN 0.150" LONG -1251*-030
NC 24 AWG BLUE
NO 24 AWG RED
24 AWG YELLOW
W'REEEEGTH DIM. "X" DIM. "Y"
=< A 06.00+ .38 06.09+.38
?.035 H’l LH B 12.00+ .50 12.09+ .50
TERMINAL STYLE 5 ¢ 1800450 | 1809450
PRINTED CIRCUIT PIN 0.270" LONG D 24.00+.50 24.09+ .50
E 30.004+.75 30.09+.75
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 Model Actuator Terminal Operating Movement  Contact
w . . (Width/Constr.) Style Style Force Differential Material
0.156" wide base, double turret terminals, 5 oz operating force, _ -
" . . . . 1.0.156" (MIL Grade) ~ 1.Button 1. Single Turret 3.50zmax  2.0.002" 1. Silver/Gold -
0.005"movement differential and silver/gold high current contacts. 2.0200° (MIL Grade) 2 Double Turet  4.6ozmax  3.0.003" High Current
3.0.156” (Com'l Grade) 3.0C.Tab® 4.0.004” 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"lg.

® Mates with AMP 0.058" receptacles.

5 OTTO Full Line Catalog Specifications Subject To Change Without Notice



B2

BASIC SWITCHES SWITCHES

SINGLE BREAK, COMMERCIAL & MILITARY GRADES, TWO WIDTHS

BASIC SWITCH
APPLIES TO ALL SWITCHES ON THIS PAGE

35
S

MAXVEL fr 510 MAX. =]

.188 | 158 «T ﬁgﬁ.oso
‘ +.002

300110 L | | |~ .08 501 1%
A L ﬁ @V

1
320£.015 JA : E ;
OPER. POS. _088:330012 E NG H
.096 _ ‘
.062 % 187
375 %

MODEL (WIDTH/CONSTRUCTION) 1

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

0.156" (COMMERCIAL GRADE)

MILITARY NO. OTTO PIN

3 ()91 TO. M8805/109-01  B2-111351 l“ OTTO.
E M8805/109-02 B2-112351 2 Saressy

M8805/109-03  B2-111353

M8805/109-04  B2-112353

(o} NO NC C NO NC
.156 .156
MODEL (WIDTH/CONSTRUCTION) 2 MODEL (WIDTH/CONSTRUCTION) 4
0.200" (MILITARY GRADE) 0.200" (COMMERCIAL GRADE)
N AT A MILITARY NO. OTTO P/N N . ATTA
RO RO
O 3478347 MS24547-1 (M8805/4) B2-211351 0 3478347

MS24547-4 (M8805/4) B2-212351
MS24547-2 (M8805/4) B2-211353
MS24547-5 (M8805/4) B2-212353

NO NC NO NC
.200 .200
T
C

Ao NO

SPDT-FORM C

SCHEMATIC
Specifications Subject To Change Without Notice www.ottoexcellence.com 6



B2 -5
BASIC
SWITCHES

B2 BASICS WITH INTEGRAL LEVERS

CHOICE OF STRAIGHT, FORMED OR ROLLER LEVERS

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 0.332 +/- 0.045
Medium Lever B2-500211 1.10 0.18 0.115 0.025 0.035 0.325 +/- 0.075
Long Lever B2-500311 0.7 0.1 0.185 0.046 0.060 0.305 +/- 0.115
Short Formed Lever B2-500411 2.10 0.39 0.050 0.010 0.015 0.545 +/- 0.036
Long Formed Lever B2-500511 1.10 0.18 0.105 0.022 0.035 0.559 +/- 0.065
Lever Style with Hole B2-500611 1.10 0.18 0.115 0.025 0.035 0.325 +/- 0.075
Short"V" Lever B2-501211 3.00 0.57 0.042 0.010 0.010 0.411 +/- 0.011
Roller Sleeve Sideways | B2-501611 2.29 0.43 0.065 0.008 0.020 0.581 +/- 0.045
Roller Lever in Line B2-501911 2.29 0.43 0.070 0.008 0.020 0.581 +/- 0.050
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 4. PCPin 0.150" Ig. C. With Wires 18.0" Ig.
005. Long Formed 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
019. Roller Lever in Line

* For additional lever options, contact factory.

** Opposite of 7

7 OTTO Full Line Catalog
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B2 -5

BASIC

B2 BASICS WITH INTEGRAL LEVERS

SWITCHES

CHOICE OF STRAIGHT, FORMED OR ROLLER LEVERS

LEVER STYLE
001
SHORT

STRAIGHT

B

BASIC SWITCH
(APPLIES TO ALL B2-5 SWITCHES)
3
565+.030 —=
f=— .500 —=
188£.002 — 158
e ]
360+.015 {] | ~poss’e !
— 350 \
002 ﬁ
'088-+.001 _¥ D
[ \ 210 MAX.
096 ——=|
.062% ts‘— 187
375 —=
| |
|
- % |
.090 W. X .015
THICK LEVER |
le— 510
B - ] B]| Lever STYLE
.325+.075 002
OPER. POINT MEDIUM
D D n I | STRAIGHT |
C NO NC |
B2-50021X
| |
042 = |
+ .090 W. X .015 T Q
THICK LEVER
o 545+.036 LEVER STYLE |
OPER. POINT 004
SHORT |
D @ - FORMED
C NO NC
B2-50041X |

Specifications Subject To Change Without Notice

| !
— J
.090 W. X .015
140 —= h THICK LEVER
o T !
.332+.045
OPER. POINT
D D 1t
"B H
C NO NC
B2-50011X
I e —— | &7
— }
.090 W. X .015
THICK LEVER
e 965 ———=
° [ i
.305+.115
OPER. POINT
@D D A
C NO NC
B2-50031X
.090 W. X .015
THICK LEVER
1 [ ] %
— }
f=—o.460 F -
+
o I .559+.065
OPER. POINT
@ D
C NO NC
B2-50051X

LEVER STYLE
003
LONG
STRAIGHT

LEVER STYLE
005

LONG
FORMED

www.ottoexcellence.com 8
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BASIC
SWITCHES

B2 BASICS WITH INTEGRAL LEVERS

CHOICE OF STRAIGHT, FORMED OR ROLLER LEVERS

.090 W. X .015 |

THICK LEVER %
— T
—T 1 ) ||
. O] | —T = ]
T TOP OF LOBE TO -_I(_)&OC\IQ/-LE\-IOElS
560£.020 — BE ”@‘,}gg iy
459,020 HOLE +.004
° — ] [(B5] LEVER STYLE 11011 1= LEVER STYLE
OSES*SS?NT 006 OPER. POINT 012
’ WITH HOLE | SHORT
CCIE — I S v
C NO NC C NO NC
B2-50061X l B2-50121X
076 —= 188, 188+,
AT O.P. h ) /?LG?AB. A(I)_:IL_?DY | OB9ATOP. ) / /(-Z\SLLJ:IEIIS. Aol_lL%v
l T 4 ROLLER qﬂ ROLLER
[ 581045 LEVER STYLE | o . 581£.050 ] LEVER STYLE
OPER. POINT 016 OPER. POINT 019
SHORT | SHORT
PERPEND. ® o PARALLEL
ROLLER | ROLLER
C NO NC C NO NC
B2-50161X B2-50191X
WIRE LENGTHS R ‘ _ ‘ R
(APPLIES TO ALL B2-5 SWITCHES) @ @ %
(.250)
WIRE LENGTH o i o
CODE DIM. "X DIM. "Y i v
A 06.00+ .38 06.09+ .38
B 12.00+ .50 12.09+ .50
C 18.00+ .50 18.09+ .50 &]
D 24.00+ .50 24.09+ .50 .125+.030
E 30.00£.75 30.09% .75 ’%

NC 24 AWG BLUE
NO 24 AWG RED

C 24 AWG YELLOW

9 OTTO Full Line Catalog
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B3

BASIC
SWITCHES

BASIC SWITCHES

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

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

OTTO’s B3-2XXXX series is a sub-subminiature switch that
meets all requirements of MIL-PRF-8805/76. Designed to
switch at least one million mechanical cycles, the B3 surpasses
the requirements of the military in these categories: contact
resistance less than 25mQ, contact pressure, 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 plate contacts are available for non-military
applications. UL recognized and CSA certified models available.

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

For your really difficult projects, try OTTO’S B3 series. They
meet 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-8805/76s 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, higher than normal
contact pressures, 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
and CSA certified.

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

Features:

¢ Low level switching capability

¢ Less than 25mQ contact resistance

e Up to 8 amps switching capability

¢ Button accepts actuation directly from a cam

e Choice of 0.156" & 0.200" wide models

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

e ULrecognized & CSA certified

¢ (Qualified under MIL-PRF-8805/76 & MIL-PRF-8805/101
e RoHS/WEEE/Reach compliant

APPLICATIONS

OTTO sub-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.

Specifications Subject To Change Without Notice

PC Pins
Solder Turret
Terminals
i Right Angle
Wire Wrap ¢
Terminals PC Terminals

Standard Characteristics/Ratings:

ELECTRICAL RATINGS:

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

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

Form Z 5A 5A 5A

Form C 5A 5A 5A

Gold Contacts 5A 5A N/A

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

Form Z 3A 2A 3A

Form C 2.5A 1.5A 2.5A

Gold Contacts 3A 2A 3A

*L/R = 0.026

Lamp 1A N/A 1A

Motor 5A N/A

DwWv 1050Vrms 400Vrms

Low Level: Gold contacts 10mA @ 30mV

Electrical Life: 50,000 cycles at full load
1,000,000 cycles
Unsealed

-65°C to +125°C

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

Mechanical Life:

Seal:

Operating Temp Range:

Operating Force:

Release Force: 1.5 0z min

Operate Point: 0.320 +/- 0.015 inches from mounting holes

0.004 inches min
0.018 +/- 0.008 inches

Overtravel:

Movement Differential:

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

Mounting Hardware: None provided

www.ottoexcellence.com 10
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SWITCHES BASIC SWITCHES

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

CONTACT CONFIGURATIONS: . .
L Basic Switch -
MIL-PRF-8805/76 and MIL-PRF-8805/101 specify single pole, double throw, double break shown with .. == - =k
(Form Z) contact configuration. Available and included in the military specifications are Solder Turret fnn Ca - e
SPNO and SPNC double break, (Form X and Y). The MIL-PRF-8805/101 also specifies Terminals i rd:" £ . Lo
H 1 r == 1
SPDT Form C. - up 0 geps
. - . ) erirt TR
Terminal ~ Dim. “A ! L -
Style Length | . T 1:';- L":.'l ::"" '
MILITARY APPROVALS T E—T W = et Bk R [T
(MIL-PRF-8805/76 & MIL-PRF-8805/101) 3 0.187" . e : _:--u_l_ T ke
Certain OTTO B3 models have been qualified to the military specifications for these e — - - ’ s
parts. The following is a partial listing. Consult the Cross Reference that appears at the -t vow e =t
back of this catalog for the latest, complete listings. e -
MILITARY NO. OTTO P/N MILITARY NO. OTTO P/N
MS27257-1 B3-26141 M8805/101-011 B3-15141 Printed T
MS27257-2 B3-22141 M8805/101-012 B3-15142 Circuit Pin (Y- -(D)- _i
Terminal @ @
M8805/101-001 B3-10064 M8805/101-013 B3-13141 Style 1 [] 1 [] [] 1 [] 125
M8805/101-002 B3-10065 M8805/101-014 B3-13142 053,003 —e] J= }
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 Wire Wrap T
M8805/101-007 B3-11141 M8805/101-019 B3-15131 T;:;';;“:' 502
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 -030 —"-| l-'—
Right Angle
. Printed Circuit -
ORDERING INFORMATION: Terminal 90°+3 i
B3 Basic Style i 125
Select the OTTO B3 basic switch to match your specific circuit and SWITCR IR Dl na _,I T
mechanical requirements. To order, specify your requirement using 200 070
the OTTO Part Number Code shown below.
Example: B3-12141is 0.156” wide, has 1/8" long turret terminals, 5 oz Tz:]r:ndi:LI (.200)
operating force, SPDT double break and silver/gold contacts (MIL- Style 6 )
PRF-8805/101). -®- -®-
Available on the I] ! [l [l ! [l |Q, 092
0.200" model only.
115 ——l I‘—
Bold Code items signify conformance to MIL-PRF-8805 specifications.
B3 - X X X X X Aucxiliary Lever Actuators for B3
1
1-.:n}ﬁ. -~
Model Terminal Style  Operating  Circuitry Contact ' .
or Wire Length  Force Material R L MEEW .
1.0.156" (MIL Grade) 1. PC Pins 1.5%,0z  1.SPNO-DB,FormX 1.Silver/Gold— L LET
2.0.200" (MIL Grade) 2. Turret, 1/8" Ig. 2.50z min 2.SPNC-DB, Form Y High Current [ ]
3.0.156" (Com’l Grade) ~ 3.Turret,3/16"lg. 3.6 0z max 3.SPDT, Form C 2. Silver/Gold — .In '|-
4.0.200" (Com’l Grade) 4. Wire Wrap 4.SPDT-DB, Form Z Low Current i E
5. Right Angle _ mﬁ
6 ;C|§ins@ Catalog Number iy 3 a1F
. oolaer
A With Wires 06.0'lg. Number of Poles i ﬂ
B. With Wires 12.0" Ig. A1-101-02 1 —
C. With Wires 18.0"lg. A3102 2 w!"“"_l o 3 .
D. With Wires 24.0"Ig. 3 mpusIL s -a - W]
E. With Wires 300" Ig. Supplied with two 2-56 panhead screws, FEMD
hex nuts and lockwashers. Lt
@ Available on 0.200” wide models only.
11 OTTO Full Line Catalog Specifications Subject To Change Without Notice
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B5

BASIC
SWITCHES

SUBMINIATURE DOUBLE BREAK, SNAP-ACTION COMMERCIAL & MILITARY GRADES

B5 series basic switches are subminiature 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.

Avariety of actuators for pushbutton, toggle and lever actuation
are available in standard and custom configurations.

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

e B5-21141 QPL to MS27217-1

e RoHS/WEEE/Reach compliant

B5 PART NUMBER CODE
B - X X X X X
Model Terminal Style Operating  Circuitry Contact
or Wire Length Force Material
1. Commercial 1. Solder 1.5 *3_2 0z 1. SPNO-DB, Form X 1. Silver/Gold —
2. Military 2.Taper Tab Quick  2.6o0zmax 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 ®
4.PC Pin

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

|2

Standard Characteristics/Ratings:

Solder
Terminal Style

ELECTRICAL RATINGS:
Circuitry Load Sea Level 70,000 feet Sea Level @
@ 28VDC or @ 28VDC or 125/250VAC, 60Hz
@115VAC,60Hz @ 115VAC, 60Hz
SPNO-DB&  Resistive 10A 10A 10.1A
SPNC-DB Inductive* 7.5A 3.5A 5A
Lamp 1A N/A 3A
SPDT-DB Resistive 10A 10A 10.1A
2 Circuit Inductive* 5A 2A 5A
Lamp 3A N/A 1.5A
SPDT Resistive 10A 10A 10.1A
Inductive* 3A 1.5A N/A
Lamp 3A N/A N/A
*L/R = 0.026
Electrical Life: 100,000 cycles
Mechanical Life: 1,000,000 cycles
Seal: Unsealed
Operating Temp Range: -65°C to +125°C

Operating Force:

5 0z, +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: End or front solder type brass with bright acid tin plating
Contacts: Stationary: Silver with gold

Moveable: Silver with gold

Terminal Hardware:

None provided

Mounting Hardware:

None provided

www.ottoexcellence.com 12
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BASIC
SWITCHES

BASIC SWITCHES

SUBMINIATURE DOUBLE BREAK, SNAP-ACTION COMMERCIAL & MILITARY GRADES

BASIC SWITCH

(APPLIES TO ALL SWITCHES IN THIS DRAWING)

FREE POSITION

] /A

@& (1)

.259+.006

.500+.005 ﬂe—B
.125 4«# ’eH
SQUARE BUTTON ‘ ~—
f.looxoos = ‘ 406+.010 446
4464 006 % OPER.%POINT
1
.088+.005 & ] [ 9\
| =10] [&
N +.002
‘ m @.088” o1
020002 = J$ | 102+.010
2X .215+.010 =] 275+.010
L— 790:+.006 —Bj

I

TERMINAL STYLE 1

TERMINAL STYLE 2
TAPER TAB Q. C. TERMINALS
MATES W/AMP SERIES
78 RECEPTACLES

SOLDER

TERMINAL STYLE 3
.110 QIUCK CONNECT
TERMINALS MATES/AMP
SERIES 110 RECEPTACLES

TERMINAL STYLE 4
PRINTED CIRCUIT PINS

N ) M
©] [©] 4 &1 [® @] [®&] §
[T T [ 14 [ 11w
& .080 ' f
-125+.005 .0902.005 .053
(OVAL HOLE)
(OVAL HOLE)—_| (&)
ERNEER ro—4 Ao
SPST-NO-DB
(350) SCHEMATIC 1
’ CIRCUIT STYLE 1
SPNO -D, FORM X
(OVAL HOLE
e
20—y | w03
e
SPST-NC-DB
SCHEMATIC
CIRCUIT STYLE 2
i SPNC-DB, FORM Y
(OVAL HOLE
24 AWG
WIRE LENGTH FOR A, B, C, & D L 2
SPDT-FORM C
WIRE LENGTH DIV X" DIV "y SCHEMATIC
CODE : : CIRCUIT STYLE 3
A 06.00+ .38 06.09+.38 SPDT, FORM C
B 12.00+.50 12.09+.50
[ 18.00+.50 18.09+.50
D 24.00+ .50 24.09+ .50
E 30.00+ .75 30.09+ .75 (OVAL HOLE)
2 0_!_—|__!_0 3
TERMINAL |  WIRE
NO. COLOR 10— Srorop O
1 BROWN SCHEMATIC
2 YELLOW CIRCUIT STYLE 4
3 RED SPDT-DB, FORM Z
4 BLUE

13 OTTO Full Line Catalog
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B5-7

DOUBLE POLE, 4 CIRCUIT SUBMINIATURE SWITCHES

COMMERCIAL & MILITARY GRADES, SNAP-ACTION, DOUBLE BREAK BASIC SWITCHES

Two switches in one case! The B5-7 series basic switches
are subminiature in size but feature up to 10 amps switching
capability of 100,000 cycles.

The molded housing is rugged and structurally stable. The
terminals are sealed against solder flux entering the switch and
are bright acid tin plate brass for excellent solderability. B5-71
has end terminals; B5-72 has front terminals. End Terminal Style Front Terminal Style

Avariety of custom configured actuators for pushbutton, toggle Ty —

and lever actuation are available.

ELECTRICAL RATINGS: See chart below
Electrical Life: 50,000 cycles
Featu res- Mechanical Life: 100,000 cycles
¢ Up to 10 amps switching capability Seal: Unsealed
. . sy - " ting Temp R : -65°C to +125°
¢ Simultaneity of both poles to within 0.004 Operating Temp Range: €5°C to 1125°C
i . Operating Force: 12 +/- 4 0z
¢ Button accepts actuation directly from cam Release Force: 5 0z min
¢ Constructed in accordance with MIL-PRF-8805 Operate Point: 0.396 +/- 0.010 inches from mounting holes
¢ Available in Commercial & Military grades Overtravel: 0.012 inches min
Choi f d f inal Simultaneity: Within 0.004 inches
.
oice of end or iront terminals Movement Differential: 0.020 +/- 0.010 inches
* RoHS/WEEE/Reach compliant Pretravel: 0.050 inches max
MATERIALS:
Case: Thermoset, blue
Cover: Thermoset, blue
Button: Thermoplastic, black
Terminals: End or front solder type brass with bright acid tin plating
Contacts: Silver with gold
Terminal Hardware: None provided
Mounting Hardware: None provided
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
DPDT 4 Circuit DPDT 4 Circuit DPDT 4 Circuit Over Silver
B5-71001 & B5-72001 Resistive 10A 10A 7.5A 5A 10A 10A Gold
B5-71001 Inductive* 75A 5A 5A 5A 35A 2A Gold
B5-72001 Inductive 5A 2A 5A 5A 35A 2A Gold
B5-71001 & B5-72001 Lamp 4A 3A 3A 1.5A 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 Low Level Resistive 1A 1A N/A N/A 1A 1A Gold
B5-72002 Low Level Inductive® 0.5A 0.5A N/A N/A 0.5A 0.5A Gold
Dielectric Withstand: 1050Vrms 1050Vrms 1050Vrms 1050Vrms 400Vrms 400Vrms
*L/R = 0.026
781 TBX 120 781
f
2X .2501.015 :]__'_\-[T\_—Dﬂiosa 2200018 ﬁ
PR ! Lﬁ Lﬁ Y] ™7 s 5000
- ' —l—(.040) 8X .187 @ 125 JL K
- - + . 8X.125
Circuit Schematic 2x.06 1 25 -
DPDT-DB (Form ZZ) BN s e [ ] Fm % 2X..0602.005—
2 =1 [ | = i, € & ] —
pos. X1 | N3 LR S f“ POINT -— OE%TV\T'FE‘ o NC 4 |, 334
TN S ¥
zx*i—f F | . 766 : L@ RASIED BOBS 766
. = Nds wu‘ ':'J ,088+.005 - | Losss.o0s
M7 I'ﬁ st .020£.005 % 088" 002/
% 08g*002 — -001 060 MAX TVPJ
MTG. l:igoL}E ﬂ ~—100 100+.005 "EPOXY SEAL™ ™
=—.500+.005
B5-71 End Terminals B5-72 Front Terminals
Specifications Subject To Change Without Notice www.ottoexcellence.com 14
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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 MIL-1-45208, as well as IS0 17025 (A2LA), onsite test lab
facility with environmental, mechanical, electrical and audio test
capabilities. Registration to 1SO 9001:2008, AS9100C 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

Flight Control Grips B8 Style Grips

e B8 & Cobra style grips are made in accordance
with MIL-DTL-25561

¢ Most ergonomic version on the market got;raG _
¢ Non-reflecting, non-hygroscopic, rugged injection tyle Grips
molded grip

¢ 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.ottoexcellence.com 16



G2

danrae 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

¢ Modular construction
e Custom heads & switch mounting plates can be

fabricated to fit standard handles
. ¢ Available with switch access panel for easy repair
& maintenance
Q ¢ Avariety of button colors & style options available
¢ Transducer & electromechanical trim switch options

@ Exploded View

Collective Grip with
Thumbwheel Switch
and NVG Backlighting

Helicopter
Cyclic Grips
Cyclic Grip with
Custom Switch
Guards
Systems Grip
17 OTTO Full Line Catalog Specifications Subject To Change Without Notice



G3 UNIVERSAL GRIPS

G3

UNIVERSAL
GRIPS

MODULAR DESIGN

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 0TTO G3
Universal Grips have a modular design and were developed
for use with OTTO's standard pushbuttons, rockers, toggles,
Hall effect switches and the JH and JHM series Hall effect
joystick. Both the G3-0100 Small Universal Grip and the G3-
0101 Medium Universal Grip are easily customized with multiple
switch configurations, quickly and without tooling charges.

¢ Modular design eliminates the need for tooling
charges

¢ Compatible with the 0TTO JH and JHM series Hall
Effect Joysticks

Small Universal Grip
Shown Unpopulated
and with Pushbutton

Medium Universal Grip
Shown with Pushbutton
and Rocker Switches

. . . and Rocker Switches
¢ Small & medium sizes available

¢ Accommodates a full line of pushbutton, rocker,
toggle, HP Hall effect & HPL proportional output
series of switches

e Various mounting & termination options available

MAX SWITCH DEPTH BEHIND PANEL 4 5.
INCLUDING WIRING

210 SEE FACEPLATE
NOMINAL PANEL ETAILA/ W/ THREADED,

INSERTS

Internal View

MAX. AREA FOR SWITCH

PLACEMENT IN FACEPLATE
SCALE 1:1 B 1.25
MAX DEPTH OF
SWITCHES BEHIND PANEI
IN TRIGGER ARE,
INCLUDING WIRES
CROSS|BOLT] CROSS
NUT BOLT ‘
P 2.500 .
LOCK:
TWASHER | L .
A~ 11404005 5 || Lizs Custom Mounting
MINUS 1/8° DRAFT SECTION A-A .
ON THIS DIAMETER L 200 Adapters Available
SECTION B-B .
2.500—
e 63-0100 (Small)

MAX SWITCH DEPTH BEHIND
PANEL INCLUDING WIRING1.91

0.200 FACEPLATE
2.650 NOB";{H’E& W/ THREADED
A THICKNESS INSFRTS

2676 g y 2X LOCKWASHER
4 | o
7. ITCHES BEHIND TORQUE SCREWS
ANEL IN TRIGGER -
INCLUDI
CROSS[BOLT
NUT CROSE BOLT
E \ \[W 2500 . e
[ \tOCKV\fASHER L L»j
il il
A=t L1 ) P2.50
MINUS 1/6° DRAFT SECTION A-A
ON THIS DIAMETER Custom
SECTION B8 63-0101 {Medium) Terminations Available
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G3

GRIPS G3 UNIVERSAL GRIPS

HEAVY EQUIPMENT & MATERIAL HANDLING GRIPS

SMALL UNIVERSAL GRIPS

G3-A 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 Only See 1. None 1. None 1. None N. None N. None N. None N. None
Configuration 2. Black 2. On-Off 2. On-Off 1. Red 1. Red 1. Red 1. Red
Sheeton 3.Red 3. On (Mom)-Off 3. On (Mom)-Off 2. Black 2. Black 2. Black 2. Black
page 20 4, On-0ff-On 4, On-0ff-On 3. Orange 3. Orange 3. Orange 3. Orange
5. On-0ff-On (Mom) 5. On-0ff-On (Mom) 4. Yellow 4. Yellow 4. Yellow 4. Yellow
5. Green 5. Green 5. Green 5. Green
6. Blue 6. Blue 6. Blue 6. Blue
N B ) 1. Violet 1. Violet 1. Violet 1. Violet
Contact factory for rocker legends and additional color options. 8. Gray 8. Gray 8. Gray 8.Gray
9. White 9. White 9. White 9. White

MEDIUM UNIVERSAL GRIPS

G3-B 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 Only See 1. None 1. None 1. None 1. None 1. None
Configuration 2. Black 2. On-0Off 2. On-0ff 2. On-0Off 2. On-0ff
Sheet on 3. Red 3. On (Mom)-Off 3. On (Mom)-Off 3. On (Mom)-Off 3. On (Mom)-Off
page 21 4. On-0ff-On 4. On-0ff-On 4. On-0ff-On 4. On-0ff-On

5. 0n-0ff-On (Mom) 5. On-0ff-On (Mom) 5. On-0ff-On (Mom) 5. On-0ff-On (Mom)

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

1. None 1. None N. None N. None N. None N. None N. None N. None

2. Returnto Center' 2. Returnto Center' 1.Red 1. Red 1. Red 1.Red 1.Red 1.Red

3. Friction2 3. Friction? 2.Black 2.Black 2.Black 2. Black 2.Black 2. Black

4.Returnto End® 4. Returnto End® 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
6. Blue 6. Blue 6. Blue 6. Blue 6. Blue 6. Blue
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

1=HTW-1A12A22**

2 = HTWF-1A12A22*%*

3 = HTWE-1A12A22**

** Contact factory for additional options
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G3 UNIVERSAL GRIPS

G3

UNIVERSAL
GRIPS

MODULAR DESIGN

SMALL UNIVERSAL GRIPS
AB

Rocker #1

PO#1 PO#2

AF

Rocker #1 P9 #1

P9 #2

Rocker #1

Rocker #2

Rocker #1 Rocker #2

Rocker #1

AN

PO #1

P9 #2 : P9 #4
P9 #3

PO #1

PO #2 PO #3

P9 #1 PO #2

1. All pushbuttons are normally open.

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

AD

PO #1 P9 #2

0O

Rocker #1

AH

Rocker #1

Rocker #1
P9 #1

Blank
Faceplate
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G3

GRIPS G3 UNIVERSAL GRIPS

HEAVY EQUIPMENT & MATERIAL HANDLING GRIPS

MEDIUM UNIVERSAL GRIPS
AA AB

Rockers
HTW #1 # #2483

HTW #1

g

Rocker #1

Rocker #2

PO#1 PO#2 P9#3

PO#4 PO#5 PO #6

PO#1 PO#2 PO#3

PO #4 P9 #5

PO #2 PO #3

AK

HTW #1 HTW #2

- E

Note: 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

G3 DUAL GRIP REMOTE GRIP

ERGONOMIC DESIGN

The G3-0360 is a durable, lightweight 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 0TTQO's standard HTL and P7
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
¢ Excellent proportional control

¢ Switches sealed to IP68S

¢ Switches provide excellent EMI/RFI shielding

* RoHS/WEEE/Reach compliant

Standard Configuration
Shown (G3-0360)

g I =
<lvv | | Wg

Custom Configuration Shown

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

HTL4 HTL4
XAX\SC: ? l:>+>< AXIS: [~—zaxis C:' ':b -Z AXIS
4 4

(6.1 MAX) ’
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G3

eare - 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, 0TTO can help
design and build a truly custom made solution, utilizing state-
of-the-art 3-D solid modeling work stations. Our 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 prototyping using FDM (fused
deposition model); in-house precision machining; progressive G3 Soft Touch Grips
die stamping; injection, insert and compression molding; cable
and over-molding assembly capabilities. All 0TTO products are
manufactured under an 1SO 9001:2008 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

e Custom designs

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

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

Agricultural Grips

¢ Powder-coat, cast aluminum grip & steel
mounting bracket Tractor Grips
¢ Can be outfitted with a variety of 0TTO switches

Palm Grips
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Hall Effect

Switches
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HFNR

HALL EFFECT
ROCKER

HALL EFFECT FORWARD/NEUTRAL/REVERSE ROCKER

3-POSITION ANALOG OUTPUT ROCKER WITH BACKLIGHTING

The HFNRis compact, robust and reliable, ideal for grip or panel
mount applications. This 3-position switch provides operator
comfort by reducing the movement required to change direction
or switch gears. Backlighting provides enhanced visibility;
making them easy to see in poor lighting or nighttime operation.
The electronics are sealed to IP68S and the switch has excellent
EMI/RFI immunity; it withstands RFI of 100V/M, 14Hz to 1GHz EMI
withstanding per MIL-STD-461D/SAE J1113-22, and a mechanical
life of three million cycles.

Features:

¢ 3 million cycle life, full forward to full backward
¢ Hall effect contactless sensing technology

e Choice of bezel and button colors

e 2V to 24V LED backlighting options

¢ Electronics sealed to IP68S

¢ Qutstanding EMI/RFI immunity

e Snap-in panel mounting—accepts multiple
panel thicknesses

* RoHS/WEEE/Reach compliant

25 OTTO Full Line Catalog

MECHANICAL:

Standard Characteristics/Ratings:

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:

Electrical Units Min Typ Max
Supply Voltage VDC 45 5 55
Output Voltage, Tolerance vDC -0.35 N/A +0.35
at Center @5V Vee

Output Voltage, Tolerance vDC -0.35 N/A +0.35
at Full Travel @5V Vee

Supply Current Per Sensor mA N/A N/A 10

ELECTRONICS:

Seal Integrity:

Electronics sealed to IP68S

ENVIRONMENTAL:

Operating Temp Range: -40°C to +85°C

Humidity: 96% RH, 70°C, 96 hours

Vibration: Per MIL-810F minimum integrity

Sand/Dust: Per SAE J1455

EMI: Withstand per MIL-STD-461D/SAE J1113-22
RFI: Withstand 100V/M, 14Hz to 1GHz
MATERIALS:

Button: Thermoplastic

Bezel: Thermoplastic

Mounting Hardware:

None provided
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HFNR

HALL EFFECT
ROCKER

HALL EFFECT FORWARD/NEUTRAL/REVERSE ROCKER

3-POSITION ANALOG OUTPUT ROCKER WITH BACKLIGHTING
e = | WIRING OPTION 1
' 1.050 COMMON POWER AND GROUND
w2 e 86 =076 =
Y ) ‘ l e e e e e e HOUSING | .
= G ... .
' ! ' Voo (+) (RED)
1.64 —= 1 Y o W a700pF + . OUTPUT 1 (0) (YELLOW)
| 16 . Y OUuTPUTA [T o
a 5 Co 17 ' ' GND()(BLACK)
ao co E‘j 4700pF ' - OUTPUT2 (0) (BLUE)
DIRECTION | DIRECTION 2 + OUTPUT 2 70007 Co
(+ TRAVEL) (- TRAVEL) o .o
PERATING FORCE v L
REFERENCE POINT ! " ' LED ANODE + (ORANGE)
f \, ~) 18.3 £ 0.5 v . ' LED CATHODE (WHITE)
0.69 AN : \
i LT T T .
—— ¥ R TR .
0.79 OUTPUT 2 AND LED ARE NOT PRESENT IN ALL CONFIGURATIONS
ﬁ% ! I ]
WIRING OPTION 2
— 1.34 —= SEPARATE POWER AND GROUND
HOUSING
MOUNTING: T T X
RECOMMENDED PANEL THICKNESS: 0.112 OPTIMUM THICKNESS v ' ' Vec(+)(RED)
(0.040 MIN. - 0.205 MAX.) L L 7000 .. OUTPUT 1 (0) (YELLOW)
+ ' OUTPUT1 B o
RECOMMENDED PANEL OPENING: 0.760 X |.340 OPTIMUM . [ ' ' GND () (BLACK)
(0.760/.770 X 1.335/1.345) v
RECOMMENDED PANEL RADII: 0.040 OPTIMUM : Vet uee
0,070 MAX.) Lo e . OUTPUTZ0) BLUE
. + OUTPUT 2 L 7o0nr i .
I"MO_’ R +, GND(-) (GREEN)
: . " LED ANODE + (ORANGE)
1.340 LED CATHODE (WHITE
: - ( ) T
R R . >
b e e e e e e e e e e e e e s ;
4X R.040 OUTPUT 2 AND LED ARE NOT PRESENT IN ALL CONFIGURATIONS —
L
=
m
@
—
HFNR PART NUMBER CODE
HFNR - X X X X X X X X X
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.4525/05VDC  4.5/25/05VDC Power and 18.3" Long, 2. Black 2.Black®  B.FNR/MWhite @
C.2VAmberLED  C.452505VDC  0572545vDc _ oround® %tl:'np;’;g and  4Yelow  3.0Orange
D.5VGreenLED  D.40/25/1.0VDC  NONE@ 2 ggefgf;d 6. Blue 4. Yellow
E. 5V Amber LED  E. 40/25/1.0vDC  4.0/2.5/1.0VDC Ground 8. Gray 5. Green
F. 12VGreen LED  F. 40/25/1.0VDC  1.0/25/4.0VDC 6. Blue
G. 12V Amber LED  G.1.0/2.5/40VDC  4.0/25/1.0VDC 1. Violet
H. 24V Green LED  H.0.5/0.5/4.5VDC 45/0.5/0.5VDC 8. Gray
J. 24V Amber LED 9. White
@ 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.

Specifications Subject To Change Without Notice
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HJFC

HALL EFFECT
FOOT PEDAL

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
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 output
Hall effect technology used in OTTO joysticks and is available
in J1939 and CANopen® formats. The CAN interface provides
three analog input channels, 12 digital input channels, two
digital output channels and I/0 extension for up to 40 digital
input channels, eight analog input channels and 40 digit output
channels by means of I2C interface. 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
band) and overtravel, along with a minimum and maximum
output, are programmable. The sensor programming is
completed in automated fixtures during assembly ensuring tight
output tolerances. The HJFC Hall Effect Foot Pedal offers more
performance features and a higher cycle and seal rating than
any other foot pedal on the market.

Features:
¢ Qutstanding EMI/RFI immunity
¢ Heavy gauge, corrosion-resistant metal

¢ Proven contactless analog output Hall
effect technology

e J1939 CANOpen® formats available
¢ Life expectancy of 9 million cycles

e Hall sensors & electronics are sealed against the
elements, behind a solid plastic diaphragm that
separates the top & bottom halves of the foot pedal

¢ Electronics are sealed to IP68S
¢ Pedal pivot point sealed against large debris

¢ Programmable pretravel (dead band) & overtravel
along with minimum & maximum output

¢ Sensor programming is completed in automated
fixtures during assembly ensuring tight
output tolerances

¢ Reverse polarity protection available
¢ RoHS/WEEE/Reach compliant
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Bidirectional
Foot Pedal

MECHANICAL:

Mechanical Life: 9,000,000 cycles

Vibration: 10g 10Hz to 2KHz swept sinusoidal

TRAVEL ANGLE:

Degrees: 13° nominal dual direction, 15° nominal single direction

Operating Force (lbs.):

14.0 Ibs. typical -40°C to +85°C at load reference point

Electrical Life:

9,000,000 cycles

ELECTRICAL RATINGS:

Electrical Units Min Typ Max
Supply Current Per Sensor mA N/A N/A 10
Output Resistance (lo < -2mA) Q N/A 100 N/A
Analog Supply Voltage (Option 1) VDC 45 5 5.5
Analog Supply Voltage (Option 2) VDC 8 12 18
Analog Output Voltage Tolerance vDC -0.15 N/A +0.15
at Center (see graph for output values) ~ @5V Vcc

Analog Output Voltage Tolerance vDC -0.15 N/A +0.15
at Full Travel (see graph for output values)

Limit Switch Supply Voltage Vv 5 N/A 30

(if applicable)

Limit Switch Actuation (ifapplicable) ~ Degrees 1° 2° 3°
Analog Output Pretravel Degrees 1° 2° 3°
Analog Output Overtravel Degrees 1° 2° 3°

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

ELECTRONICS:

Seal Integrity: Electronics IP68S

RFI: Withstand 100V/M, 14KHz to 1GHz (excludes output options 3 & 5)
EMC: Withstand per MIL-STD-46 ID/SAE J1113-22
ENVIRONMENTAL:

Operating Temp Range: -40°C to +85°C

Storage Temp Range:  -65°C to +105°C

Humidity: 96% RH, 70°C, 96 hours

Sand/Dust: Withstand per SAE J1455

MATERIALS:

Foot Pedal Plate: Plated steel

Housing: Glass filled thermoplastic

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 | roorreoal

SINGLE DIRECTION & DUAL DIRECTION

HJFC PART NUMBER CODE
HIFC - 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 2.12VDC Power Supply with
Dual Direction Output: (REV/CTR/FWD) 0.5/2.5/4.5VDC Reverse Polarity Protection
3.Dual Direction Analog 3.24VDC Power Supply with
Output: (REV/CTR/FWD) 0.5/2.5/4.5VDC Reverse Polarity Protection

& Bidirectional Position Indication

4.Dual Direction Dual Analog
Output 1: (CTR/FWD) 0.5/4.5VDC
Output 2: (REV/CTR) 4.5/0.5VDC R ) ) )
5. Single Direction Analog o Ad_dl_tlona_l conflgurathns are available. Conta_ct factory.
Output: (Rest/Full) 0.5/45VDC Unidirectional not available in Narrow Mounting.
& Unidirectional Position Indication

6.Single Direction Dual Analog
Output 1: (Rest/Full) 0.5/4.5VDC
Output 2: (Rest/Full) 4.5/0.5VDC
7.Dual Direction 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 4.330

4X P .34§b — 3.36

|
|

__!__
|

(O & 0]

~

(5.00)
2X 3.000

J 3.360
o ¥ O
4X R.250 © ) O
MAX — (3.87) —

J

T
>
=
=
m
M
T
m
(@)
=

~—4.25 MAX.—

EEEE—— N e
369 9.50 MAX /\
LOAD REFERENCE )

POINT

(5.90 MAX.)

7@ 3 —
L712.0i3.0£j
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HIJFC

oo HALL EFFECT FOOT PEDAL

SINGLE DIRECTION & DUAL DIRECTION

(SUGGESTED PANEL OPENING) DUAL DIRECTION (6.60)
2X 5.880 (NARROW MOUNTING)

(3.68)

(9.64) ‘

\
N 375 3.75——
R-250 MAX. LoD BTt LOAD REFERENCE]
 — 368 o P BACKWARD, FORWARD POINT

D a4y

3.60 MAX.

SLOT DESIGNATES FORWARD

L )4 E—
(2.491) ’fj
CABLE NOT SHOWN IN ALL VIEWS 12.0£3.0

=— 4.25 MAX. —

OUTPUT OPTIONS

50 50 5.0 LmIT
45 w w UPPLY
ol Q Q
2 a0 =2 a0 - 2_ 40
= pd 5z A bz . w
2 35 20 00 ]
Q SE P SE P 2
Z 80 £O 30 £O 30 OF
Sm Sg - EZ
2 25 L Bz go =9
g 55 55 A a7
5 20 ?x 20 — oxr 20 - ES
<} 08 1 08 1 =
©® 15 7 83 83 < SE
o A qQu P qu 2
J 10 3 10 3 10 o
ES 2 E
Z s < <
0 00 0.0
012345678 9101112131415 -3 -1l -9 7 5 -3 10 1 3 5 7 9 1 13 413 11 -9 -7 5 -3 10 1 3 5 7 9 11 13
TRAVEL ANGLE (DEGREES) TRAVEL ANGLE (DEGREES) “TORWARD LM TRAVEL ANGLE (DEGREES)
Norinsny (NOMINAD) FORWARD LIMIT SWITCH Nowinany
— (NOMINAL) e " s
BACKWARD LIMIT SWITCH == =
BACKWARD FORWARD —_— BACKWARD FORWARD
ANALOG OUTPUT
OPTION 1 OPTION 2 OPTION 3
50 50 LIMIT SUPPLY 50
w w45 w45 -
£2 40 2 40 P 2 a0
Bz N = A w g gN pd
o0 3 35 @ 2 35
SE 4 Q S [} v
EO 30 30 ES P}
58 7 £ 7 Es c <
T V. 2 s A 289 = >
343 a z P’ @ 2 25 L
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oz 20 3 20 =44 2 20 3
02 A 8 15 % S o 15 =
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00 0 0
43 11 9 7 5 3 10 1 3 5 7 9 1m 13 012345678 0910112131415 0123456 7 8 9101112131415
TRAVEL ANGLE (DEGREES) TRAVEL ANGLE (DEGREES) TRAVEL ANGLE (DEGREES)
outPuTT (NOMINAL) ANALOG OUTPUT (NOMINAL) outPUTT (NOMINAL)
—_— —_— e
“oltPUT2 T BACKWARD FORWARD LIMIT SWITCH OUTPUT “oUTPUTZ
50 50
8 8
< <
g z 40 = g 2 40 ] =
>E M o5 <. =
55 30 59 30
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5 5
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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.

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 to specification.

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 for the HP7 Hall Effect Switch. Examples
of such 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 sensor technology for long life

e Moistureproof & dusttight 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

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

Operating Force:

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 vDC 45 2%
° Momentary action Reverse Output Voltage vDC N/A 05
e Choi f . . I Supply Current mA N/A 9
oice of termination styles Continuous Output Current mA N/A 25
e Mechanical detent available for tactile feedback Reverse Battery Protection vDC N/A -30
e RoHS/WEEE/Reach compliant ELECTRONICS:
Seal Integrity: P64 or IP68S
Exposed Raised Flush ENVIRONMENTAL:
@630~ Dome 385+ Dome Dome Operating Temp Range: -40°C to +85°C
1227 i | EZ—— 271 Storage Temp Range 55°C to +105°C
HE +
2361
T oy ’ 7T : MATERIALS:
A B c Button: Thermoplastic
15/32-32UNS - 2A
;aovuflg?;\iN .062 OF i Case: Aluminum alloy
Mounting Hardware: Hex nut & lockwasher
(448 TO FLAT - 448 TO FLAT HP7 PART NUMBER CODE
PIN 1 - INPUT INPUT - RED HP?7 - X X X X X X
PIN 2 - GROUND = GROUND - BLACK
QUTPUT - YELLOW
IN 3 - OUTPUT
¢ 18,04 5— / \ \ \ \
Dome Action Terminal Seal Level Case  Button
Style Style Color  Color
DE. Exposed Dome 1. Normally High ~ 3.3PinHeader 2. Dusttight & 1. Clear 1.Red
DF. Flush Dome Momentary 5.18" Potted Moistureproof 2 Black 2. Black
PIN HEAD WIRE LEAD DR.Raised Dome 2 Normally High 26 AWG 3. Watertight 3. Orange
Momentary Wire Leads 4. Yellow
A - Exposed Dome .116 .652 with Detent 5. Green
3. Normally Low 6' Blue
_ H Momentary .
B - Raised Dome 693 628 4. Normaly Low ; gurple
_ Momentary - oray
C - Flush Dome 693 628 with Detent 9, White

Specifications Subject To Change Without Notice
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HPL

15500 HALL EFFECT LINEAR OUTPUT PUSHBUTTONS

10 MILLION LINEAR OUTPUT CYCLES USING CONTACTLESS HALL EFFECT TECHNOLOGY

The HPL Hall Effect Linear Output Pushbutton Switch is a
revolutionary switch utilizing Hall effect technology to provide the
user an output proportional to the travel of the button. The HPL
delivers up to 10 million cycles. This rugged switch is ideal for

applications where a simple on/off control is insufficient and a HPL-4 15/32" - 32

linear output is desired. Using the HPL, an operator can control Thread Rear Mount

the motion of a device as well as the speed of the movement. The fhﬂg\ln with Wire
eads

HPL switchis anideal control device for valves and variable speed
drives, and can be used in industrial control, heavy equipment and
material handling applications.

The HPL is offered as a stand-alone switch and in a dual HPL
rocker assembly. As with all OTTO 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 0.5 to 4.5 volts

¢ 10 million cycles

¢ Hall effect for reliable
contactless switching

e Watertight per IP68S available
¢ Front or behind panel mounting
¢ Choice of termination styles

* Rocker version available

¢ RoHS/WEEE/Reach compliant

HPL-R Hall
Effect Rocker
HPL-3 -
5/8" Front Mount
with Wire Leads
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 3.05-45V0C 2.18” Potted 22 AWG 3. Orange 2.0.500” OD Domed
4. Rear Mount 4.45-05VDC 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.
31  OTTO Full Line Catalog Specifications Subject To Change Without Notice



HPL

LINEAR OUTPUT
PUSHBUTTONS

HALL EFFECT LINEAR OUTPUT PUSHBUTTONS

10 MILLION LINEAR OUTPUT CYCLES USING CONTACTLESS HALL EFFECT TECHNOLOGY

Standard Characteristics/Ratings:

MECHANICAL:
Mechanical Life: 1,000,000 cycles full stroke per button, IP68S rated
10,000,000 cycles full stroke per button, P64 rated
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: 10,000,000 cycles
ELECTRICAL RATINGS: Rated at Vcc =5V @ 25°C Load = 1mA (4.7KQ)
Electrical 1-4Volts 4-1Volts 0.5 - 4.5 Volts 4.5 - 0.5 Volts
Units Min Typ Max Min Typ Max Min Typ Max Min Typ Max
Supply Voltage VDC 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 0.5 0.65 435 45 4.85
(Button Up) @5V Vee
Output Voltage VDC 3.85 4 4.15 0.85 1 1.15 435 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
Storage Temp Range:  -65°C to +105°C
Humidity: 96% RH, 70°C, 96 hours
MATERIALS:
Housing: Anodized Aluminum alloy
Button Cap: Thermoplastic %
Mounting Hardware: Lockwasher, hex nut, washer when applicable —
—
m
s
n
.375" 0.D. Button Style m
@ .623+.001 =
.875
* .25 ‘ ¢
25 o I | | TR )
56 T 8 TERM STYLE 2: 1.12+.03
TERM STYLE 2: 1.12+.03 T :
T s TERM STYLE 1% 1.202.03 TERM STYLE I: 1.202.03
’ 1 5/8- 24UNEF - 2A
]
HPL - I XX XXX HPL - 3XXX XX
PRESS FIT 5/8" THREAD
FRONT MOUNT
+.005
29637002 @ .815+.008
.59 9
E 25 5/8-24UNEF - 24 B _+_
| .25
TERM STYLE 2: 1.43+.03 .
TERM STYLE 1- 1.51+.03 1 T e &0\ haEes
15/32-32UN-2A } 15~
.062 o0
o
HPL -4XXXXX | HPL-6XXXXX I
15/32" THREAD 5/8" THREAD
REAR MOUNT REAR MOUNT

Specifications Subject To Change Without Notice
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HPL

15500 HALL EFFECT LINEAR OUTPUT PUSHBUTTONS

10 MILLION LINEAR OUTPUT CYCLES USING CONTACTLESS HALL EFFECT TECHNOLOGY

Case Styles Linear Output Graphs (Vce =5V @ 20°C)
5.0
4.5
LT e F— w 4.0 ke
L =4 ~
— T[] | e =
I=3 ™~
Z 30 = ]
g 2.5 ok I
> L1 S~
S 2.0 Pt
L1 =~k
1.5 =<
1 T~
1.0 ~
0.5
0
HPL-1 HPL-3 HPL-3 HPL-4 HPL-6
01 .02.03.04.05.06.07.08.09.10.11.12.13.14.15.16.17.18
Press Fit 5/8" Thread 5/8" Thread 15/32" Thread 5/8" Thread 0 BUTTON TRAVE8 L INCHES) 5
Front Mount Front Mount Rear Mount Rear Mount 14V — v (NOMINLAL ) HPL-R
Button Style 1 Dome Button Vo
Button Style 2
5.0
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” 0D buttons. Overall length from button top to rear of 4.5 <
potting is 1.26” nominal, except for the HPL-4 and 0.500” OD button styles which measure 1.56”. Panel mounting w 4.0 ~ < L~
hardware is included, except with the HPL-1 which is meant to press fitinto mounting hole in a control grip. Refer :‘_% 35 M~ d //
to the dimensions shown or consult OTTO to design the control grip to meet your specifications. a Sco /'
= 3.0 [ ~
H 2.5 N
o g7
HPL-R* 2.0 > 1<
(.830) (.710) 1.5 A SMs
Rocker : " R <]
1.0 ~
o e ~~1.
(2X ©.109) ’
(.578) —=—e] ¢ Csa) 0
(2X R.110) ' 0 .0l .02.03.04.05.06.07.08.09.10.11.12.13.14.15.16.17.18
. < - —  BUTTON TRAVEL (INCHES) -
s 4j§.f"55¥___ (NOMINAL) HPL-R
5.0
4.5
(.56) —= ~— w 4.0
W <
SRR AL —
> N~ L1
Z 30 S
2 2.5 ML Y
2 —T -k
M * For alternative 2.0 | SNo
U u UUL bracket styles 1.5 Sh .
M M (18) . andexternal L1 ~J.
boot options, 1.0
contact factory. 0.5
0
0 .0l .02.03.04 .05.06.07.08.09.10.11.12.13.14.15
R R BUTTON TRAVEL (INCHES)
i A T— v P (NOMINAL) HPL
=—(1.22) —Bj
) i + Vec+Red) 5.0
Terminal Styles L 4700pF
ia. . . Output ofYellow) 4.5 <1
26 1k g 0T
i toTs§ z 1.
3% .24 . 1 . GND-(Black) é 33 S0 L1
Schematic 3.0 <
> / S
3X 100 18,1+, j S 2.0 > S -
] 1.5 =
2X 100 (+) } L~ AR
} 1.0 v S
(-) DUU 0.5 ~
QUTPUT B 0
0 .0l .02.03.04.05.06.07.08.09.10.11.12.13.14,15
TERMINAL STYLE | TERMINAL STYLE 2 _ BUTTON TRAVEL (INCHES)
18" POTTED 545V — (NOMINAL) HPL
3 STRAIGHT PINS 22 AWG. UL 1569 4.5-.5V
100 CENTERS WIRE LEADS
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HPW

ANALOG SINGLE AXIS PADDLE ™6

ONE MILLION CYCLE ROTATIONAL LIFE

Standard Characteristics/Ratings:

MECHANICAL:

Mechanical Life: 1,000,000 full forward to full back

Travel: Full travel angle each direction from center to 25° typical
Operating Force: 4 0z typical @ 25°

Max Allowable Radial Load: 30.0 Ibs.

Paddle Style ELECTRICAL RATINGS: Vcc =5V @ 25°C Load = TmA (4.7K0)
Lever Style Electrical Units Min Typ Max
Supply Voltage vDC 45 5 5.5
Output Voltage Tolerance vDC -0.25 N/A +0.25
The HPW series is available with eight output options. The at Center (see graph for outputvalues) @5V Ve
HPW series offers a self-centering single axis actuator that Output Voltage Tolerance vbC -0.25 N/A +0.25

at Full Travel (see graph for output values) @ 5V Vcc

provides linear change in voltage outputin either direction from

center. Options include increasing or decreasing voltage output (Sé‘ngy\fc“crfgbolztfg)s‘\&n mA N/A 8 10
in e!therd!rectfon from genterp03|t|ont0 the.fullltravellposrflon Supply Carrent All Other Options A A ” 2
in either direction, and single or dual outputs in either direction. (B =0, Vce =5V, lo=0)
The HPW series provides a one million cycle full forward to full
back life and the electronics are sealed to IP68S, all the while ENVIRONMENTAL:
offering outstanding EMI/RFI immunity. Operating Temp Range: -40°C min to +85°C max
Humidity: 96% RH, 70°C, 96 hours
Vibration: Per MIL-DTL-810F minimum integrity
Featu res. Sand/Dust: Per SAE J1455
° Designed for grip, armrest & pane| mounting Seal Integrity: Electronics watertight per IP68S
EMI: Withstand per MIL-STD-461D/SAE J1113-22
¢ Proven contactless analog output Hall RFL Withstand 100 V/M, 14Hz o 1GHz
effect technology
¢ 8 output options available
. . . I
e Self-centering, single axis actuator >
=
¢ 1,000,000 mechanical life ;
. . M
¢ Electronics watertight to IP68S o
e 100V/M EMI/RFI immunity &
¢ RoHS/WEEE/Reach compliant HPW PART NUMBER CODE
HPW - X X X X X X
Button Style Output 1* Output 2** Operating Force ~ Termination Bezel Color  Button Color
1.Paddle Style A.25+/-2.0VDC NONE 1.400z A 22_AWG 18.3" Long, 1.Red 1.Red
2leverStyle  B.25+4-20VDC  25+/-20VDC Stripped Ends 2Black 2Black
C.25+-20VDC  25-/+2.0VDC B.0.025" SQ. Pins, Tin Plated 3 grange 3.0range
D.25+/-1.5VDC NONE 4.Yellow 4.Yellow
E. 25+/-15VDC 2.5+/-1.5VDC 5.Green 5.Green
F. 254-15VDC 25+ 15VDC 6.Blue 6.Blue
6.1.0-40VDC 1.0-4.0VDC 7.Violet 7.Violet
H.05-45VDC 05-45VDC 8.Gray 8.Gray
9.White 9. White

* 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.
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HPW

moote  ANALOG SINGLE AXIS PADDLE

ONE MILLION CYCLE ROTATIONAL LIFE

i [

. J 9
il
.100) TYP.
PADDLE STYLE (:100) L (20)TYP.

.0251.002 SQUARE

(OUTPUT 1) PIN3 PIN 4 (QUTPUT 2)

PIN 5 (GND 2)

—=—
1.600 (Vee 1) PIN 1 L—J\\‘ PIN 6 (Vee 2)
¢ — \1 ¢
- N T
1.300 DIRECTION 1 DIRECTION 2
(+) TRAVEL () TRAVEL
°3 I———ORIENTATION BUMP
DENOJES FULL () PINNED TERMINATION
C y NOT ALL PINS ARE PRESENT
\_ J IN ALL OUTPUT CONFIGURATIONS u A\ |
i
(:195) (.920) —
OPERATING FORCE
MEASURED AT THIS U U U
POINT -
57 18.3+.5
(&) 11
| H 1.35
Bo - 67
== =N - [E——_
1.418
1440 1.150 WIRED TERMINATION
: 1.170 NOT ALL WIRES ARE PRESENT
IN'ALL OUTPUT CONFIGURATIONS
ROCKER SWITCH
- N
Lo - . RED(Vecl) RECOMMENDED PANEL THICKNESS: 0.100 OPTIMUM THICKNESS
C 0FT L el ow (UTPUT 1) (0.065 MIN. - 0.175 MAX.)
Lo B T — RECOMMENDED PANEL OPENING: 1.180 X 1.480 OPTIMUM
vl P 1.175/1.185 X 1.475/1.485
C 4700pFT '+ BLACK(GND 1) ( )
L C 4X R.188
C ' . VIOLET (Vec 2)
Lo T 1.180
L 4700pF . ' BLUE (OUTPUT 2)
. B> T —,
L o] . GREEN (GND 2)
... b |<—1.480 —e—l
e e OUTPUT 2 IS NOT PRESENT
IN ALL CONFIGURATIONS
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HPW

ANALOG SINGLE AXIS PADDLE ™"

ONE MILLION CYCLE ROTATIONAL LIFE

LEVER STYLE (100) TYP= ﬂL L.ZO) TvP.

.025+.002 SQUARE

1.652
DIRECTION 1 DIRECTION 2
(+) TRAVEL () TRAVEL
ORIENTATION BUMP
DENOTES FULL (+)
TRAVEL
OPERATING FORCE
MEASURED AT THIS Uub
POINT A
18345
2.14 T
(1.90) >
RN -
4 —
i a
1 I %
1 s s
| . o
} (OUTPUT 1) PIN3 PIN 4 (OUTPUT 2) —
1160 (GND 1) PIN 2 _\ /7 PIN 5 (GND 2)
(vee 1) PIN 1— /7 PIN 6 (Vee 2)
RECOMMENDED PANEL THICKNESS: 0.130 OPTIMUM THICKNESS Q\\\ J
(0.125 MIN. - 0.135 MAX.) ¢ —|f— A ¢
RECOMMENDED PANEL OPENING: % 0.800 OPTIMUM
(0.750 MIN. - 0.850 MAX)
@ 800 PINNED TERMINATION
NOT ALL PINS ARE PRESENT
2X (.180+.005 IN ALL OUTPUT CONFIGURATIONS

1.300
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HPW

moote  ANALOG SINGLE AXIS PADDLE

ONE MILLION CYCLE ROTATIONAL LIFE

OPTION A OPTION B OPTION C

5.0 5.0 5.0
45 45 45
40 ™ 40 ™~ 40 I~ “
I - I
35 35 < 35 -
0 30 0 30 0 30 -
': 25 ': ) ': -
. 25 25
O O e o -
> 20 S 20 > 20 7
15 15 15 —+—
.
1.0 1.0 1.0
- \
05 0.5 0.5
0 0 0
FULL (+) o FULL () FULL (+) o FULL () FULL (+) o FULL ()
TRAVEL TRAVEL TRAVEL TRAVEL TRAVEL TRAVEL
OUTPUT I OUTPUT I- OUTPUT I-
OUTPUT 2= - = OUTPUT 2= = = OUTPUTZ = -
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 L
N~ I~ N~ -
35 35 35 -
» 30 ™~ v 30 s » 30 ™~ Z
= ™~ ~ I~ = N -
- 25 - 25 ~ — 25 g
(@] 20 ™~ o [~ o - N
> 2 N > 20 I~ > 20 - ~
I -
15 15 - 15 -
I~ N~ - N~
1.0 1.0 1.0
05 0.5 0.5
0 0 0
FULL (+) o FULL () FULL (+) o FULL () FULL (+) o FULL (1)
TRAVEL TRAVEL TRAVEL TRAVEL TRAVEL TRAVEL
OUTPUT I OUTPUT I- OUTPUT I-
OUTPUT 2= - = 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 -
o) 30 ) 30 4
~ ] 2 >
6, 25 - 1 25 T
. o
S 20 - S 20
15 — 15
1.0 1.0
05 0.5
0 0
FULL (+) o FULL () FULL (+) o FULL (-)
TRAVEL TRAVEL TRAVEL TRAVEL
QuTPUT 1 OUTPUT 1
OUTPUT 2= = = OUTPUT 2= = =
DIRECTION 1 DIRECTION 2 DIRECTION 1 DIRECTION 2
(+ TRAVEL) (- TRAVEL) (+ TRAVEL) (- TRAVEL)
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LINEAR HALL EFFECT FINGER JOYSTICK

HTL

HALL EFFECT
JOYSTICK

2 & 4-WAY LINEAR HALL EFFECT FINGER JOYSTICK

HTL4 with Castle
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:
e 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

* RoHS/WEEE/Reach compliant

Specifications Subject To Change Without Notice

Standard Characteristics/Ratings:

MECHANICAL:

Mechanical Life: 1,000,000 all directions

Travel Angle: 23° min to 27° max

Operating Force with Boot: 16 oz typical to 20 0z max (at top of button) @ 25°C

Max Allowable Vertical & Radial Force on Button: 25.0 |bs.

Max Allowable Torque on Button: 7.5 Ibs.

ELECTRICAL RATINGS:

HTL2: Rated at Vcec =5V @ 20°C Load = TmA (4.7KQ)

Electrical Units Min Typ Max
Supply Voltage vDC 45 5 5.5
Output Voltage Tolerance at VDC -0.25 N/A +0.25
Center (see graph for output values) @5V Vee

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
Output Source Current mA -1 N/A 1
Output Resistance (lo < 2mA) QO N/A 1 10
HTL4: 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 at VDC -0.25 N/A +0.25
Center (see graph for output values) @5V Vee

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 8 10
Output Source Current Limit mA -1 N/A +1
ELECTRONICS

Seal Integrity: Electronics IP68S

ENVIRONMENTAL:

Operating Temp Range: -40°C to +85°C

Storage Temp Range: ~ -40°C to +85°C

RFI:

Withstand 100V/M, 14Hz to 1GHz

EMI: Withstand per MIL-STD-461D/SAE J1113-22 at 50Hz and 60Hz
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

ovisnac LINEAR HALL EFFECT FINGER JOYSTICK

2 & 4-WAY LINEAR HALL EFFECT FINGER JOYSTICK

HTL2 PART NUMBER CODE

}x/ X X /X - & )&\
Button Style Case Style  Seal Travel  Operating Force OQutput1® \Outputz @ Termination  Button Color
1. Castle 1.0970" SQ.  1.Dusttight 1.25° 1.16 0z AA.25+/-2.0VDC NONE 1.Wire Leads 2. Black
2. External Castle Boot 2. Watertight BB. 2.5 +/- 2.0VDC 2.5+/-2.0vDC 22 AWG,
3. Short Double Stadium CC. 2.5+/-2.0VDC 25-/+2.0VDC UL 1569
4. Tall Concave Stadium DD. 25 +/- 1.5VDC NONE 2. Pins
5. External Bat Handle Boot EE.25+/-1.5VDC 2.5+/-1.5VDC 3. Wire Leads
6. External Smooth Boot FF.2.5+/- 1.5VDC 2.5-/+1.5VDC 24 AWG,
1. Long Concave Y Axis Button GG.0.5-4.5VDC 0.5-4.5VDC SAE AS22759

HH. 1.0 - 4.0VDC 1.0-4.0VDC

@ Outputs are from the center to the full travel position. Options “AA,” “BB,” “CC,” “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.

HTL4 PART NUMBER CODE
HTL4 - X X X X X X XX X X
_— / e e pd
Button Style Case Style  Seal Trav, Gating Operating Qutput1® \Outpm.;@\ermination on
Force Color
1. Castle 1.0.970" SQ. 1. Dusttight 1.25%° 1. Omnidirection_al; 1.16 0z AA.25+/-20VDC  NONE 1. Wire Leads 2. Black
2. External Castle Boot 2. Watertight Square on Axis BB.25+-20VDC 25+-20VDC  22AWG
N Guided Feel* 3 . UL 1569
3. Short Double Stadium ) . CC.25+/-20VDC  25-/+2.0VDC .
4.Tall Concave Stadium 2 g::l‘jfn EOUSL’:;‘; DD.25+-15VDC  NONE 2 Pins
5. External Bat Handle Boot 10 Lente! EE.25+/-15VDC  254/-15vDc 3 Wire Leads
3. Omnidirectional; 24 AWG
6. External Smooth Boot Round: Smooth Feel FF.25+4/-15VDC  25-/+1.5VDC SAE AS22759
7.Long Concave Y Axis Button GG.0.5-45VDC 0.5-4.5VDC 4. Wire Leads

HH.1.0-4.0vVDC 1.0-4.0VDC 22 AWG, UL 1569
shared powers
and grounds
(see schematic)

5. Wire Leads
24 AWG,
SAE AS22759
shared powers
and grounds
(see schematic)

@ 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 +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.

*Positive tactile feel when moved off X and Y axis positions.

Gating Icons

wd < O |

Omnidirectional Gated Omnidirectional Single Axis
Square On-Axis- Dual Axis Round (HTL2 version)
Guided Feel* Return to Center Smooth Feel

*Feel defined by shading.
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LINEAR HALL EFFECT TOGGLE

HTL

HALL EFFECT
TOGGLE

2 & 4-WAY LINEAR HALL EFFECT TOGGLE

A
IIT v

PINS NOT PRESENT
IN ALL CONFIGURATIONS

(.970 SQ.)

X =

4X (@ .143)

(1.250 SQ.)

(:180) —"I =~ (.995)
PIN INDICATES:
r:' +Y DIRECTION
= SEE DETAIL A
=
O =
(.269)
|_{ 2X (@ .075)
, 18.5+.5
OPERATING FORCE
REFERENCE POINT
HTL2 FOOTPRINT
fease” -~ T T T T T T T o
Vg T T T Tttt m s o
o L] ax ¢.113 VCC 2Y-
o " \ \
BLACK : : OUTPUTEV: ! Rigéa ] -$V 300+.009
GND o YELLOW (2)
e OUTPUT 970 SQ.
YELLOW |.'1.| lwl " 6X 025,002 T
OUTPUT ., BLACK() $1.010
® . oo A o S— >
' v SUGGESTED PANEL ND 1Y
! v OPENING e —
VLol O =— .100:.000 m
P . )
+— 200+.009 M
m
DETAIL A 0
ALL PINS NOT PRESENT —I
IN ALL CONFIGURATIONS
BLUE
BLUE OUTPUT
OUTPUT
HTL4 FOOTPRINT
VIOLET GREEN
vee GND
RO I D ' fease” © T 1T '
tofece T T T outeutix 't 'fece T T 1 T oumumx
o o e R
o | o) . R0 o 4 RED (2)
BLACK , I—ﬁ} oUTPUT2 Y, vce BLACK 1 1 g vee
GND - YELLOW (2) GND YELLOW (2)
OUTPUT q_l I OUTPUT
e o ——
s R mo ., oumuny  E3H e ozt 00z
vee vce bt
' I- - D\-JTP-UTZ-X -------
GREEN (2) VIOLET (2) 4X¢ 118
GND vee 1
Y & DETAIL A
BLUEQ) ALL PINS NOT PRESENT
ouTPUT BE@ 9705Q. IN ALL CONFIGURATIONS
TERMINATION STYLE 1, 2, AND 3 TERMINATION STYLE 4 AND 5 l _4} _4} @010
ALL WIRES NOT PRESENT IN ALL CONFIGURATIONS SUGGESTED PANEL

OUTPUT 2 NOT PRESENT IN ALL CONFIGURATIONS OPENING
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HTL

HALL EFFECT

TOGGLE

LINEAR HALL EFFECT TOGGLE

2 & 4-WAY LINEAR HALL EFFECT TOGGLE

HTL2 OUTPUTS

OPTION AA

4.50
L1
L1
3.50
=
L1
2.50
L
—
1.50
L1
L1
0.50
-25 -20 -15 =10 -5 J 5 10 15 20 25
DEGREES
-Y TRAVEL +Y TRAVEL
NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
ouTPUTI
——————— ouTPUT2
< 4.50
~ L1
~4 L1
=< 3.50
< L
~ L1
St 2.50
L1 ~
s <L
1.50
= <
L1 I~
0.50
-25 -20 -15 -10 -5 0 5 10 15 20 25
DEGREES
-Y TRAVEL _ = +Y TRAVEL
NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
ouTPUTI
——————— 0UTPUT2
4.50
=
=t 3.50
=
=
=] 2.50
”/ .
=
=] 150
=
0.50
-25 -20 -15 -10 -5 0 5 10 15 20 25
DEGREES
-Y TRAVEL _ = +Y TRAVEL
NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
oUTPUTI
——————— ouTpPuT2
4.50
<
<
3.50
N
N
< 2.50
1.50
N
<
S 0,50
-25 -20 =15 -10 -5 0 5 10 15 20 25
DEGREES
-Y TRAVEL _ = +Y TRAVEL
NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
oUTPUTI
——————— ouTPUT2
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VOLTS

VOLTS

VoL TS

VOLTS

OPTION BB

4.50
P
=i
3.50
=
=
= 2.50 VOLTS
>
|
=3 1.50
=
p=ed
0.50
25 20 <15 10 5 0 5 015 20 25
DEGREES
-Y TRAVEL +Y TRAVEL
NOMINAL QUTPUT VOLTAGE ALL DIRECTIONS
ouTPUTI
——————— ouTPUT2
4.50
L—1
3.50
//
=
2.50 VOLTS
=
—
—] 1.50
L—1
0.50
25 20 <15 <10 -5 0 5 015 20 25
DEGREES
-Y TRAVEL _ = +Y TRAVEL
NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
oUTPUTI
——————— oUTPUT2
4.50
=<1T —
< 3.50
42 =
<= =
> 2.50 VOLTS
// 1~
L— I~
—] = 1.50
L—1 N~
0.50
25 20 <15 10 5 0 5 w15 20 25
DEGREES
-Y TRAVEL _ = +Y TRAVEL
NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
oUTPUTI
——————— ouTPUT2
4.50
N
N 3.50
<
< 2.50 VOLTS
<
1.50
~
0.50
225 <20 <15 <10 5 0 5 015 20 28
DEGREES
-Y TRAVEL +Y TRAVEL
NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
ouTPUTI
——————— ouTPUT2
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LINEAR HALL EFFECT TOGGLE

HTL

HALL EFFECT

TOGGLE

2 & 4-WAY LINEAR HALL EFFECT TOGGLE

HTL4 OUTPUTS

OPTION AA

4.50
|1
I
3.50
|
I
2.50 VOLTS
|1
I
1.50
|
I
0.50
-5 ;200 <15 .10 -5 0 5 10 15 20 25
DEGREES

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

——————— ourpuT2

OPTION CC

< 4.50
~ L1
~J L1
S 3.50
[~ ~] L1
I~ |
= 2.50 VOLTS
L1 =~
L1 S~k
= 1.50
| ~
L1 “\\
0.50
<25 20 <15 <10 -5 [ 5 10 15 20 25

X, oY TRAVEL —~=—2 o0 4x,+Y TRAVEL

NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
OouTPUTI

——————— ouTPUT2

OPTION EE

4.50
=T L0
La=T1
= = | 2.50 VOLTS
=
e
= = 150
=

0.50

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

X, -Y TRAVEL DECRLES X, +Y TRAVEL

NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
OuTPUTI

------- ourPuT2

OPTION GG

2.50 VOLTS

N

25 -20 15 =10 -5 o H n 15 20 25

-X,-Y TRAVEL DLOREES X, +Y TRAVEL
NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
ouTPUT I
------- ouTPUT2
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OPTION BB

4.50

L5

2
3.50
=1
L=T
= 2.50
L=~
=1
= 1.50
L=
P

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
outPuTI

——————— ouTPUT2

OPTION DD

4.50
1 350
//
] 2.50
—
—
— 1.50
—
0.50
25 20 <15 -0 -5 0 5 10 15 20 25
DEGREES
-X,-Y TRAVEL +X,+Y TRAVEL
NOMINAL QUTPUT VOLTAGE ALL DIRECTIONS
ouTPUTI
——————— ouTPUT2
4.50
AR 1 {350
EN = .
Nt N 2.50 voLTs
1 ~4
1 1~
= = 4 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
OUTPUTI
------- outPuT2

OPTION HH

< 2.50 vOLTS

X, -Y TRAVEL —=—2"E o 4x,+Y TRAVEL

NOMINAL QUTPUT VOLTAGE ALL DIRECTIONS
ouTPUTI
------- ouTPuT2

VoLTS

VOLTS

T
>
=
=
m
M
T
m
(@)
=
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HTL

oese  LINEAR HALL EFFECT TOGGLE

BUTTON STYLE

BUTTON STYLE | BUTTON STYLE 2 BUTTON STYLE 3 BUTTON STYLE 4
(CASTLE) (EXTERNAL CASTLE BOOT) (SHORT DOUBLE STADIUM) (TALL CONCAVE STADIUM)

@)
) (@)
[l

——
BUTTON STYLE 5 BUTTON STYLE 6 BUTTON STYLE 7
(EXTERNAL BAT (EXTERNAL SMOOTH BOOT) (LONG CONCAVE
HANDLE BOOT) Y AXIS BUTTON)
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HTW

PROPORTIONAL OUTPUT THUMBWHEEL  nitwewiica

3 MILLION CYCLE ROTATIONAL LIFE

Standard Characteristics/Ratings:

Paddle MECHANICAL:

Wheel Style
. .Sty Mechanical Life: 3,000,000 full forward to full back
(with Pins)
Mechanical Detent Cycle Life Per Detent: 100,000 (detent @ +/- 21°, full travel is +/- 30° max)
Max Allowable Radial Load: 30.0 Ibs.
ELECTRICAL RATINGS: Rated at Vcc =5V @ 25°C Load = 1mA (4.7KQ)
Electrical Units Min Typ Max
Supply Voltage VDC 4.5 5 55
Knurled
Wheel Stvl Output Voltage Tolerance vDC -0.15 N/A +0.15
) ?]eW'ty e at Center (see graph for output values) @5V Vcc
(wit ires) Output Voltage Tolerance vDC -0.25 N/A +0.25
at Center (for detent version A only) @5V Vee
i i Output Voltage Tolerance vDC -0.25 N/A +0.25
The HTW Hall Effect Proportional Output Thumbwheel is a Full Travel (see graph for outputvalues) @ 5V Vce
spring-return-to-center, single axis thumbwheel with an actuator Supply Current Per Sensor mA N/A N/A 10
that provides linear change in voltage output in either direction
Reverse Voltage Protection: -5VDC max

from the center. Available with eight output options, including
increasing and decreasing voltage output from the center ELECTRONICS:

position to the full travel position and single or dual (redundant) | seal Integrity: Electronics IP68S
outputs. The HTW snaps into a 1.47" x 0.710" panel opening with

rocker switch style mounting. A durable switch providing three ENVIR_ONMENTAL: - - %
million cycle rotational life, sealed to IP68S and excellent EM| | OPerating Temp Range: '42 Cto +8f ¢ =
immunity per MIL-STD-46 ID/SAE J1113-22, and will withstand | fumidity: 96% RH, 70°C, 96 hours m
RFI of 100V/M 14Hz to 1GHz Vibration: Per MIL-810F minimum integrity m
' Sand/Dust: Per SAE J1455 A
EMI: Withstand per MIL-STD-461D/SAE J1113-22 —
Features: RFI: Withstand 100V/M 14Hz to 1GHz
® 8 output options MATERIALS:
e Spring-return-to-center single axis actuator Button: Thermoplastic
* Snaps into 1.47" x 0.710" panel opening Bezel Thermeplastc
B i Snap Arms: Stainless steel
¢ Rocker switch style mounting Wires: 18 AWG
¢ 3 million cycle rotational life
¢ Electronics sealed to IP68S
¢ Excellent EMI/RFI immunity
¢ Detent options available
¢ RoHS/WEEE/Reach compliant
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HTW

HALL EFFECT
THUMBWHEEL

PROPORTIONAL OUTPUT THUMBWHEEL

3 MILLION CYCLE ROTATIONAL LIFE

HTW PART NUMBER CODE

X\ X\ X \X\X\

HTW - X X X

7

Travel Output 1 Output 2 Operating Force Button Style Termination Bezel Color  Button Color Detent (if required)
1. +/- 40° A.25+/-2.0VDC NONE 1.5.0 0z. 1. Knurled Wheel ~ A.18 AWG Wires 18.3" 1.Red 1. Red A. Spring return center
2. 4/-30° B.25+/- 2.0VDC 2.5+/-2.0VDC 2. Paddle Wheel Long, Stripped 2. Black 2. Black +/-21°.12 0z detent
C.25+/-2.0VDC 25-/+2.0VDC Ends 3. Orange 3. Orange at end of travel, both
D.25+-15DC  NONE B. 0.025" SQ. Pins - rang - rang directions*
E 25+-15VDC  25+-15VDC 4. Yellow 4. Yellow
F. 25+/-15VDC 2.5-/+1.5VDC 5.Green 5. Green
G.1.0-4.0vVDC 1.0-4.0VDC 6. Blue 6. Blue
H. 0.5-4.5VDC - : :
05-45VDC 7. Violet 7. Violet * 0n|y available with
8. Gray 8. Gray Travel option 2.
9. White 9. White

| & I.420
.690

1500 |
o, s
x e
- 1 -
{ N f
PADDLE WHEEL 1.35 MAX

BUTTON STYLE

Vee (+) (RED) 18.3+.3 U A
4 “of QUTPUT | (0) (YELLOW) .
outPut 1 ™17
4700pF
1 GND (-} (BLACK)
Ve (+) (VIOLET)
. ot QUTPUT2 (0) (BLUE) H H H
outpuT 2 T Y
4700pF
1 GND () (GREEN)
OUTPUT 2 IS NOT PRESENT IN ALL CONFIGURATIONS 1.555 ——=
ORIENTATION BUMP
DENOTES DIRECTION | (+TRAVEL)
]
ﬂ 790
—J |
MOUNT ING:
RECOMMENDED PANEL THICKNESS: 0.100 OPTIMUM THICKNESS
(0.050 MIN. - 0.120 MAX.) OUTPUT I (0)

RECOMMENDED PANEL OPENING: 0.710 X 1.072 OPTIMUM
(0.710/0.720 -1.460/1.4801

1M

470

NOT ALL WIRES ARE PRESENT
IN ALL OUTPUT CONFIGURATIONS

100 £.010 TYP

Veel (4) Vee? (4)
—= <— .586 +.010
PINNED
TERMINAT ION

NOT ALL PINS ARE PRESENT
IN ALL OUTPUT CONFIGURATIONS
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HTW

PROPORTIONAL OUTPUT THUMBWHEEL il

5.0 5.0 5.0
4.5 4.5 4.5
4.0 4.0 -~ 4.0 1
~ : 1
3.5 3.5 ~ 3.5 1=
v v v
e 3.0 e 3.0 e 3.0 1=
o 25 o 25 o 2.5 Sle
> > > 1
2.0 2.0 2.0 1<
1.5 1.5 . [ (] =T
1.0 1.0 1.0 -
< L N
0.5 0.5 0.5 =
0 0 0
FULL (4] 0 FULL (-) FULL (+) 0 FULL (-) FULL (+) 0 FULL (-)
TRAVEL TRAVEL TRAVEL TRAVEL TRAVEL TRAVEL
oUTPUT | OUTPUT | OUTPUT |
OUTPUT 2 = = = QUTPUT 2 = = = OUTPUT 2 = = =
DIRECTION | DIRECTION 2 DIRECTION | DIRECTION 2 DIRECTION | DIRECTION 2
(+ TRAVEL) [ TRAVEL) (+ TRAVEL) [ TRAVEL) (+ TRAVEL) (- TRAVEL)
5.0 5.0 5.0
4.5 4.5 4.5
4.0 4.0 4.0
™~ ~ I~ L4
3.5 3.5 3.5
w (7] v L
F 30 I~ F s I~ P 30 ~ L=
= ~ = ™~ = NP
g 2.5 g 2.5 g 2.5 =
2.0 ™~ 2.0 ™~ 20 4- ™~
= ~J . 1= =
15 ~ 15 '~ "5 P -
1.0 1.0 1.0 -
0.5 0.5 0.5
0 0 0
FULL () 0 FULL (-) FULL (+) 0 FULL (-) FULL (+) 0 FULL (-)
TRAVEL TRAVEL TRAVEL TRAVEL TRAVEL TRAVEL
oUTPUT | OUTPUT | OUTPUT |
OUTPUT 2 = OUTPUT 2 = OUTPUT 2 =
DIRECTION | DIRECTION 2 DIRECTION | DIRECTION 2 DIRECTION | DIRECTION 2 >
(+ TRAVEL) 1~ TRAVEL) (+ TRAVEL) 1~ TRAVEL) (+ TRAVEL) (- TRAVEL) —
—
m
M
M
o
5.0 5.0
4.5 4.5
N
10 | 4.0
> N
3.5 3.5 ~
N~
@ 30 @ 30 Mo
1 > 1 N
o 5 < o 5 -
> L > N
2.0 2.0 <
N
1.5 1.5 <
o [ P N S 1.0 ~
0.5 0.5
0 0
FULL () FULL (-) FULL (+) 0 FULL (-)
TRAVEL TRAVEL TRAVEL TRAVEL
OUTPUT | OUTPUT |
OUTPUT 2 = = = OUTPUT 2= = =
DIRECTION | DIRECTION 2 DIRECTION | DIRECTION 2
(+ TRAVEL) (- TRAVEL) U+ TRAVEL) (- TRAVEL)
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HTWE

rovewse.  RETURN TO END STANDARD THUMBWHEEL

PROPORTIONAL OUTPUT THUMBWHEEL

Paddle Wheel Knurled Wheel

0TTO’s 'HTWE control is a spring returq 'to. end, single axis, Standard Characteristics/Ratings:
proportional output thumbwheel. Utilizing non-contact

Hall effect technology, the HTWE delivers one million MECHANICAL:
actuations. It also has excellent EMI/RFI shielding per Mechanical Life: 1,000,000 full forward to full back
MIL-STD-461D/SAE J1113-22. Configuration options Max Allowable Radial Load: 30.0 Ibs.
include choice of six linear outputs. The HTWE is available
as an individual control ideal for panel mountings, or may ELECTRICAL RATINGS: Rated 5V @ 25°C Load = 1mA (4.7K0)
be incorporated into one of 0TTO's joysticks. Electrical Units Min Tvp Max
Supply Voltage VDC 45 5.0 55
Output at Rest vDC -25 N/A +.25
Features: @5V Ve
R . . Output at Full Travel VDC -.25 N/A +.25
e Spring-return-to-end single axis actuator @5V Vee
o Knurled & Paddle style actuators Supply Current Per Senor mA N/A N/A 10
¢ Wire or pinned termination options ELECTRONICS:
° Variety of button & bezel colors Seal Integrity: Electronics IP68S
e 8 output options ENVIRONMENTAL:
¢ Rocker switch style mounting Ope'_m_i"g Tomp Range: -40°C to +85°C
Humidity: 96% RH, 70°C, 96 hours
® s“aps into 1.47" x 0.710” panel opening Vibration: Per MIL-810F minimum integrity
¢ 1 million cycle rotational life Sand/Dust: Per SAE J1455
¢ Electronics sealed to IP68S EMI: Withstand per MIL-STD-461D/SAE J1113-22
. ; RFI: Withstand 100V/M 14Hz to 1GHz
e Excellent EMI/RFI immunity
* RoHS/WEEE/Reach compliant WATERIALS: :
Button: Thermoplastic
Bezel: Thermoplastic
Snap Arms: Stainless steel
Wires: 18 AWG

HTWE RETURN TO END STANDARD THUMBWHEEL

HTWE - X X* X X X X X
Travel Output 1 Output 2 Operating Force  Button Style Termination Bezel Color  Button Color
1.80° A.05-45VDC NONE 1.10 oz typ 1. Knurled Wheel ~ A.18 AWG Wires,  1.Red 1. Red
2.60° B.05- 45VDC 0.5-45VDC 2. Paddle Wheel 183" Long, 2.Black 2.Black
Stripped Ends
C.05-45VDC 45-0.5VDC a 3 3.0range 3.0Orange
D.1.0-40VDC NONE B.0025"SQ.Pins 4 ygjqn 4. Yellow
E.1.0-4.0VDC 1.0-4.0VDC 5.Green 5. Green
F.1.0-4.0VDC 40-1.0VDC 6. Blue 6. Blue
1. Violet 1. Violet
* Qutput options B and E provide redundant output 2 which 8.Gray 8.Gray
duplicates output 1. Qutput options C and F provide . .
redundant output 2 which is inverse output 1. 9. White 9. White
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HTWE

RETURN TO END STANDARD THUMBWHEEL  +ivewieet

PROPORTIONAL OUTPUT THUMBWHEEL

Fﬂﬁ% .32

1.420 ‘
‘ 1.555
ORIENTATION BUMP
DENOTES DIRECTION 1 (+ TRAVEL) TRAVEL
% DIRECTION 1
790 (+ TRAVEL)

—= 690 |j=— )
ﬁ 1.35 MAX.
7
| I\
O )
200 £ .030 NVARVA
\ - 586£.010
18.3+.3 A OUTPUT 1 (0) OUTPUT 2 (0)
\/ GND 1 () GND 2 ()
J] RN
K T
1100.010 TYP. ,3_>
| [I [I [I VCCA (+) VCC2 (+) —
m
m
PINNED A
TERMINATION »
NOT ALL PINS ARE PRESENT
IN ALL OUTPUT CONFIGURATIONS
MOUNTING:

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

RECOMMENDED PANEL OPENING: 0.710 X 1.470 OPTIMUM Vee (+) (RED)

(0.710/0.720 -1.460/1.480} 4700pF OUTPUT 1 (0) (YELLOW)
OUTPUT 1
4700pF

ﬂ 710 ﬁ GND (-) (BLACK)

Ve (+) (VIOLET)
a7o0pF OUTPUT2 (0) (BLUE)

=)
v

=]
A\

OUTPUT 2
:4700pF
1.470 i’ GND (-) (GREEN)

OUTPUT 2 IS NOT PRESENT IN ALL CONFIGURATIONS
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HTWE

HALL EFFECT
THUMBWHEEL

RETURN TO END STANDARD THUMBVWHEEL

PROPORTIONAL OUTPUT THUMBWHEEL

5.0

OPTION A

4.5

4.0

35

3.0

VOLTS25

20
15

1.0

0.5

FULL (+)
TRAVEL

OUTPUT 1

DIRECTION 1
(+ TRAVEL)

OPTION C

5.0
4.5

4.0

35

3.0

VOLTS 25

20
15

1.0

0.5

0
FULL (+)
TRAVEL
OUTPUT 1
OUTPUT2- - - - -

5.0

DIRECTION 1
(+ TRAVEL)

OPTION E

4.5

4.0

35

3.0

VOLTS2s

2.0
15

1.0

0.5

0
FULL (+)
TRAVEL
OUTPUT 1
OUTPUT 2- - - - -
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DIRECTION 1
(+ TRAVEL)

5.0
45
40
35
30
VOLTS 25
20
15
1.0
05

5.0
45
40
35
30
VOLTS 25
20
15
10
05
0

5.0
4.5
4.0
35
3.0
VOLTS 25
2.0
1.5
1.0
0.5
0

OPTION B

FULL (+)
TRAVEL
OUTPUT 1
OUTPUT 2 - - - -
DIRECTION 1
(+ TRAVEL)
™~
I~
™~
™~
™~
FULL (+)
TRAVEL
OUTPUT 1
DIRECTION 1
(+ TRAVEL)
™~
I~
= [
™~
FULL (+)
TRAVEL
OUTPUT 1
OUTPUT 2- - - - -
DIRECTION 1
(+ TRAVEL)
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PROPORTIONAL OUTPUT THUMBWHEEL

HTWF

HALL EFFECT
THUMBWHEEL

FRICTION HOLD ACTUATION STYLE THUMBWHEEL

Paddle
Wheel Style
Knurled (with Pins)
Wheel Style
(with Wires)

The HTWF Friction Hold Thumbwheel offers a maintained
position, single axis thumbwheel actuator that provides a linear
change involtage outputin either direction from center. Options
include increasing or decreasing voltage output from the center
position to the full travel position, and single or dual (redundant)
outputs per axis. The HTWF Thumbwheel has a rocker style
snap-in mounting feature to accommodate a 1.47” x 0.710" panel
opening. The HTWF provides 250,000 cycle life, full forward/
full backward, is sealed to IP68S and offers excellent EMI/RFI
immunity and a flow through design. Ideal for heavy equipment,

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

Max Allowable Radial Load: 30.0 Ibs.

ELECTRICAL RATINGS: Rated at Vcc =5V @ 25°C Load = 1mA (4.7K0)

Electrical Units Min Typ Max
Supply Voltage vDC 45 5 5.5
Output Voltage Tolerance vDC -0.15 N/A +0.15
at Center (see graph for output values) ~ @5V Vce

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

Supply Current Per Sensor mA N/A N/A 10
ELECTRONICS:

Seal Integrity: Electronics IP68S

ENVIRONMENTAL:

Operating Temp Range: -40°C to +85°C

. . ) . ) Humidity: 96% RH, 70°C, 96 hours
industrial machines or remote control applications. Vibration: Per MIL-810F minimum integrity
Sand/Dust: Per SAE J1455
Features: EMI: Withstand per MIL-STD-461D/SAE J1113-22
. . RFI: Withstand 100V/M 14Hz to 1GHz
e 250,000 cycle life, full forward/full backward with
center detent MATERIALS:
R . hee ok Button: Thermoplastic
¢ Maintained control positioning, no return to center pest
Bezel: Thermoplastic
¢ Hall effect contactless sensing technology Snap Arms: Stainless steel
e Number of output options Wires: 18 AWG
e Choice of bezel & button colors
e Snaps into 1.47" x 0.710" panel opening
¢ Electronics sealed to IP68S
¢ Excellent EMI/RFI immunity
* RoHS/WEEE/Reach 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 oz in_crease
B. 2.5 +/- 20VDC 25+/-2.0VDC 2. Paddle Wheel 183" Long, 2.Black 2.Black out of center in
C.25+-20VDC  25-/+20VDC . gg'z’gﬁes";’;?s 3. Orange 3. Orange both directions
. Ul . FIns
D.25+/-1.5VDC NONE 4. Yellow 4. Yellow * Qutput options A-F do not
E.25+/-1.5VDC 2.54/-15VDC 5. Green 5. Green have a tolerance on the
F.25+/-15VDC 25-/+15VDC 6. Blue 6. Blue center outputs u_nIess
G.1.0-40VDC 1.0-40VDC 7. Violet 7. Violet 2 lmtteg St?;i:tésaﬁeﬁted'
H.05-4.5VDC 0.5-45VDC 8. Gray 8. Gray are only available with
9. White 9. White center detent.
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HTWF

ruvenie.  PROPORTIONAL OUTPUT THUMBWHEEL

FRICTION HOLD ACTUATION STYLE THUMBWHEEL

PADDLE WHEEL 630
BUTTON STYLE

B

A 300 DIRECTION |
(+ TRAVEL) DIRECTION 2

(- TRAVEL)

I.420

% '

T = 1.35 MAX.

[‘200 £.030
18.3+.3 —
v 1T MM
GND (-) (BLACK)

1.555 ——=
Vee (+) (VIOLET)

a100pF OUTPUT2 (0) (BLUE) ORIENTATION BUNP ?

output 2 |B DENOTES DIRECTION | (+TRAVEL)
4700pF ﬂ 790
GND (-) (GREEN) 4’

OUTPUT 2 IS NOT PRESENT IN ALL CONFIGURATIONS

Vce (+) (RED)
4700pF QUTPUT I (0) (YELLOW)

OUTPUT

4700pF

[T
-

OQUTPUT I (0)

ND 2 ()
1100 &.010 TYp
veel (+) vee (+)
MOUNTING: ] I 586 +.010
RECOMMENDED PANEL THICKNESS: 0.100 OPTIMUM THICKNESS
(0.050 MIN. - 0.120 MAX.) PINNED
RECOMMENDED PANEL OPENING: 0.710 X 1,470 OPTIMUM N;EEM\‘NN,@JP‘RQ%
(0.71070.720 -1.460/1.480) IN'ALL OUTPUT CONF IGURATIONS
HT 110 ’&
1,470 NOT ALL WIRES ARE PRESENT
IN ALL OUTPUT CONFIGURATIONS
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PROPORTIONAL OUTPUT THUMBWHEEL

HTWF

HALL EFFECT
THUMBWHEEL

FRICTION HOLD ACTUATION STYLE THUMBWHEEL
5.0 5.0 5.0
45 45 s 4.5 _
4.0 4.0 = < 4.0 - Ead
3.5 3.5 S 3.5 —4=
0 3 0 3.0 > 0 30 E
= = S = -
- 25 - 2.5 25 St
Q 2.0 Q 2.0 Q 2.0
> > > -
1.5 1.5 1.5 -
1.0 1.0 1.0 =
0.5 0.5 0.5
0 0 0
FULL (4) [ FULL (-) FULL (4) 0 FULL (-) FULL (4) 0 FULL (-)
TRAVEL TRAVEL TRAVEL TRAVEL TRAVEL TRAVEL
OUTPUT | —— QUTPUT | —— QUTPUT | ——
QUTPUT 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 4.5 4.5
4.0 4.0 4.0
~ P~ I~ B
3.5 3.5 < 3.5 -
E 3.0 ~ & 3.0 i~ 0 30 [~ -]
= N = S ~ N -1
2.5 2.5 = = 25 =
@) ~J ©) S e L - N
2.0 > 20 2.0
>z N~ . N > & I- I~
1.5 — 1.5 1.5 ~
1.0 1.0 [~ 1.0
0.5 0.5 0.5
0 0 0
FULL (+) o FULL (-) FULL (+) [ FULL (-) FULL (+) 0 FULL (-)
TRAVEL TRAVEL TRAVEL TRAVEL TRAVEL TRAVEL
QUTPUT | —— oUTPUT | —— OUTPUT | ——
OUTPUT 2- - - oUTPUT 2- - - oUTPUT 2- - -
T
DIRECTION | DIRECTION 2 DIRECTION | DIRECTION 2 DIRECTION | DIRECTION 2 ,)—>
(+ TRAVEL) (- TRAVEL) (+ TRAVEL) (- TRAVEL) (+ TRAVEL) (- TRAVEL) —
m
M
!
m
@
_l
5.0 5.0
45 a5
4.0 4.0
N ' <
3.5 . <
(lj_-) 3.0 . (ﬁ 3.0
6‘ 25 6‘ 25 :
. . <
S 20 < S 2o N
1.5 1.5
1.0 = 1.0
<
0.5 0.5 === ===
0 0
FULL (4) 0 FULL (<) FULL (1) 0 FULL (-)
TRAVEL TRAVEL TRAVEL TRAVEL
QUTPUT | —— OUTPUT | ——
ouTPUT 2- - - oUTPUT 2- - -
DIRECTION | DIRECTION 2 DIRECTION | DIRECTION 2
(+ TRAVEL) (- TRAVEL) (+ TRAVEL) (- TRAVEL)
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HTWM

rimewiee.  IMINT PROPORTIONAL OUTPUT THUMBWHEEL

SHORTER BEHIND PANEL DEPTH

Paddle
Wheel Style

Knurled
Wheel Style

Standard Characteristics/Ratings:

MECHANICAL:

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

Max Allowable Radial Load: 30.0 Ibs.

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

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.

. . . . . Electrical Units Min Ty, Max

Available with eight output options, the HTWM offers a spring- ’
. . . Supply Voltage VDC 45 5 55

return-to-center, single axis thumbwheel actuator that provides
. . L. . . Output Voltage Tolerance VDC -0.25 N/A +0.25
I|ne_ar ch_ange in _voltage_output in elthe_r direction from center. at Center @ 5V Ve
Options |nclud_e.|ncreasmg or decreasmg voltageloutput from Output Voltage Toleranceat vDC 0.25 N/A 1025
the center position to the full travel position, and single or dual Full Travel @5V Vcc
(redundant) outputs per axis. The HTWM offers snap-in style Supply Current Per Sensor mA N/A N/A 10

mounting and a three million cycle rotational life. The HTWM

electronics are sealed to IP68S and have excellent EMI/RFI ELECTRONICS:

immunity. Seal Integrity: Electronics IP68S
ENVIRONMENTAL:
. Operating Temp Range: -40°C to +85°C

Features' Humidity: 96% RH, 70°C, 96 hours
e Shorter behind panel depth: 0.96” max. Vibration; Per MIL-810F minimum integrity
° 8 output options Sand/Dust: Per SAE J1455

. . . EMI: Withstand per MIL-STD-461D/SAE J1113-22
e Spring-return-to-center single axis actuator -

) ) RFI: Withstand 100V/M 14Hz to 1GHz

¢ Rocker switch style mounting

. . ) MATERIALS:
¢ 3 million cycle rotational life — Thermoplastic
e Electronics sealed to IP68S Bezel: Thermoplastic
¢ Excellent EMI/RFl immunity liies; Jiliil
¢ RoHS/WEEE/Reach compliant
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MINI PROPORTIONAL OUTPUT THUMBWHEEL

HTWM

MINIATURE
THUMBWHEEL

SHORTER BEHIND PANEL DEPTH

HTWM - X X
Travel Output 1* Output 2**
1.4/-40° A.25+/-2.0VDC NONE
B.2.5+/-2.0VDC 2.54/-2.0VDC
C.25+/-2.0VDC 25-/+2.0VDC
D.25+/-15VDC NONE
E.25+/-15VDC 25+/-1.5VDC
F.25+/-15VDC 25-/+1.5VDC
G.1.0-4.0vVDC 1.0-4.0VDC
H.05-45VDC 0.5-4.5VDC

HTWM PART NUMBER CODE
X X X X X
Operating Force  Button Style Termination Bezel Color  Button Color
1.5.0 0z. 1. Knurled Wheel ~ A.18 AWG Wires,  1.Red 1. Red
2.Paddle Wheel 183" Long, 2.Black 2.Black
Stripped E”‘?S 3. Orange 3. 0range
B. 0.025” SQ. Pins 4, Yellow 4, Yellow
5. Green 5. Green
6. Blue 6. Blue
1. Violet 1. Violet
8.Gray 8.Gray
9. White 9. White

* 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.

PADDLE WHEEL
BUTTON STYLE

Vcce (+) (RED)
Q] e QUTPUT 1 (0) (YELLOW)

OUTPUT B
1

4700pF

GND (-) (BLACK)
vee (+) (VIOLET)

OUTPUT [ wwor_QUTPUT2 (0) (BLUE)
2 o GND (-) (GREEN)

OUTPUT 2 IS NOT PRESENT
IN ALL CONFIGURATIONS

MOUNTING:

RECOMMENDED PANEL THICKNESS: 0.150 OPTIMUM THICKNESS
(0.040 MIN. - 0.200 MAX.)

RECOMMENDED PANEL OPENING: 0.700 X 1.340 OPTIMUM
(0.695/0.705 X 1.335/1.345}

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

i

1.340

4X R.100

Specifications Subject To Change Without Notice

.680
§ I
i i
%
AN lelo - 1410
.26
- DIRECTION 1 DIRECTION 2
185+.5 = (+ TRAVEL) (- TRAVEL)
B N S
.32
N T
\\V/ * ?
U H H .96 MAX.
- = =
VCC1 (+) —3X.525<—  ~VCC2 (+)
GND 1 (-)
e GND 2 (-)
C 0 O O ‘%
OUTPUT 1 (0) OUTPUT 2 (0)
PINNED
TERMINATION

NOT ALL PINS ARE PRESENT
IN ALL OUTPUT CONFIGURATIONS

ORIENTATION BUMP
DENOTES DIRECTION 1

(+TRAVEL) \I‘o ?

NOT ALL WIRES ARE PRESENT
IN ALL OUTPUT CONFIGURATIONS

www.ottoexcellence.com 54

T
>
=
=
m
M
T
m
(@)
=




HTWM

MINIATURE
THUMBWHEEL

MINI PROPORTIONAL OUTPUT THUMBWHEEL

SHORTER BEHIND PANEL DEPTH

VOLTS

VOLTS

OPTION A

OPTION B

OPTION C

5.0 5.0 5.0
45 45 45 -
4.0 4.0 4.0 =
=
3.5 3.5 3.5 -
3.0 W 3, [ -
~ S ~ -
2.5 25 - 25 <
(@] D e) >
2.0 S 2o < S 2o -
1.5 1.5 1.5
1.0 1.0 1.0
N P
0.5 0.5 0.5
0 0 0
FULL (+) 3 FULL (-) FULL (+) FULL (-) FULL (+) 0 FULL (-)
TRAVEL TRAVEL TRAVEL TRAVEL TRAVEL TRAVEL
OUTPUT | —— QUTPUT | —— OUTPUT | ——
OUTPUT 2— — — OUTPUT 2— — — OUTPUT 2- — —
DIRECTION | DIRECTION 2 DIRECTION | DIRECTION 2 DIRECTION | DIRECTION 2
(+ TRAVEL) (- TRAVEL) (+ TRAVEL) (- TRAVEL) (+ TRAVEL) (- TRAVEL)
5.0 5.0 5.0
45 45 45
4.0 ~ 4.0 ~ 4.0
I~ -
3.5 0 3.5 = 3.5
3.0 [~ = 30 — 0 30 [~ -
™~ Ml S~y = ™~ -
5 4
2.5 2.5 2.5
I~ (@] SN @] L-T I~
2.0 N S 20 S 2o — N
1.5 1.5 1.5
™~ - I~
1.0 1.0 1.0
0.5 0.5 0.5
0 0 0
FULL (+) 0 FULL (-) FULL (+) FULL (-) FULL (+) 0 FULL ()
TRAVEL TRAVEL TRAVEL TRAVEL TRAVEL TRAVEL
OUTPUT | —— OUTPUT | —— OUTPUT | ——
OUTPUT 2— — — OUTPUT 2- — — OUTPUT 2- — —
DIRECTION | DIRECTION 2 DIRECTION | DIRECTION 2 DIRECTION | DIRECTION 2
(+ TRAVEL) (- TRAVEL) (+ TRAVEL) (- TRAVEL) (+ TRAVEL) (- TRAVEL)
5.0 5.0
4.5 45
4.0 4.0
3.5 > 3.5 >
wn n > <
- 3.0 S — 3.0
6‘ 2.5 < E') 2.5 R
|
> 2.0 < S 20 N
1.5 - 1.5 <
1.0 B o S L 1.0
N
0.5 0.5
0 0
FULL (+) 0 FULL (-) FULL () 0 FULL (-)
TRAVEL TRAVEL TRAVEL TRAVEL
OUTPUT | QUTPUT |
OUTPUT 2— — — OUTPUT 2— — —
DIRECTION | DIRECTION 2 DIRECTION | DIRECTION 2
(+ TRAVEL) (- TRAVEL) (+ TRAVEL) (- TRAVEL)
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HTWME

RETURN TO END MINI THUMBWHEEL ~ rwswiieec

PROPORTIONAL OUTPUT HALL EFFECT MINI THUMBWHEEL

Knurled Wheel Paddle Wheel

Standard Ch teristics/Ratings:
HTWE single axis, proportional output thumbwheel, but has a andard Charactoristics/Ratings

much shorter behind panel depth. With a panel depth of 0.96" MECHANICAL:
max., the HTWME is ideal for panel or armrest mountings, or Mechanical Life: 1,000,000 full forward to full back
can be incorporated into one of 0TTO’s joysticks. The HTWME Max Allowable Radial Load: 30.0 Ibs.
provides snap-in style mounting, and also utilizes non-contact ELECTRICAL RATINGS: Rated at 5V @ 25°C Load = 1mA (4.7K0)
Hall effect technology, which accounts for a one million cycle Electrical Units Min Typ Max
life. It also has excellent EMI/RFI shielding per MIL-STD-461D/ Supply Voltage vDC 45 5.0 5.5
SAE J1113-22 and RFI to withstand 100 V/M, 14Hz to 1GHz. Output at Rest vDC -25 N/A +.25
Configuration options include a choice of six linear voltage @5V Vee
Output at Full Travel vDC -25 N/A +.25
outputs. @5 Vee
Supply Current Per Senor mA N/A N/A 10
Features: ELECTRONICS:
¢ Return to end single axis actuator Seal Integrity: Electronics IP68S
® Shorter behind panel depth: 0.96" ENVIRONMENTAL:
¢ Knurled & Paddle style actuators Operating Temp Range: -40°C to +85°C
. . . . . Humidity: 96% RH, 70°C, 96 hours
¢ Wire or pinned termination options —— P ———
Vibration: Per MIL-810F minimum integrity
e Variety of button & bezel colors Sand/Dust: Per SAE J1455 %
e 6 output options EMI: Withstand per MIL-STD-461D/SAE J1113-22 ,':
° Easy snap-in mounting RFI: Withstand 100V/M 14Hz to 1GHz E
* 1 million cycle rotational life MATERIALS: A
R Button: Thermoplastic
e Electronics sealed to IP68S ; -
Bezel: Thermoplastic
e Excellent EMI/RFI immunity Snap Arms: Thermoplastic
e RoHS/WEEE/Reach compliant Wires: 18 AWG
HTWME RETURN TO END THUMBWHEEL MINIATURE CASE
Travel  Output1 Output 2 Operating Force  Button Style Termination Bezel Color  Button Color
1.80° A.05-45VDC NONE 1.10 0z typ 1. Knurled Wheel ~ A.18 AWG Wire, 1. Red 1. Red
B.0.5-45VDC 0.5-45VDC 2. Paddle Wheel 183" Long, 2. Black 2. Black
C.05-45VDC 45-05VDC 'ﬁr:lr’])g:gr?é]: 3.0range 3.0range
D.1.0-4.0VDC NONE B.0.025” SQ. Pins 4. Yellow 4. Yellow
E.1.0-40VDC 1.0-4.0VDC o ' 5.Green 5.Green
F.1.0-4.0vDC 4.0-1.0VDC 6. Blue 6. Blue
1. Violet 1. Violet
* Qutput options B and E provide redundant output 2
which duplicates output 1. Output options C and F 8 Gray 8 Gray
provide redundant output 2 which is inverse output 1. 9. White 9. White
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HTWME

romewieee  RETURN TO END MINI THUMBWHEEL

SHORTER BEHIND PANEL DEPTH

1.410
ORIENTATION BUMP LF
DENOTES DIRECTION 1 (+TRAVEL) |
o 770

.680 =——1.410 ﬁ
TRAVEL
A N <+
g P
DIRECTION 1
(+ TRAVEL)
T i
\ 32

18.3+.3

VCC 1 (+ —e1{3X 525 =— ,—VCC2(+)
GND 1 (+)):\\ ,—GND 2 ()

2X.225

2Ny

outPUT 1 (0 OUTPUT 2 (0)

NOT ALL WIRES ARE PRESENT
PINNED IN ALL OUTPUT CONFIGURATIONS

TERMINATION

NOT ALL PINS ARE PRESENT
IN ALL OUTPUT CONFIGURATIONS

MOUNTING:

RECOMMENDED PANEL THICKNESS: 0.150 OPTIMUM THICKNESS
(0.040 MIN. - 0.200 MAX.)

RECOMMENDED PANEL OPENING: 0.700 X 1.340 OPTIMUM

Vce (+) (RED) (0.695/0.705 X 1.335/1.345}
oS 47000F OUTPUT 1 (0) (YELLOW) RECOMMENDED PANEL RADII: 0.100 OPTIMUM
OUTPUT 1 |¥” (0.090 - 0.110 MAX.)
:4700pF
GND (-) (BLACK)
Ve (+) (VIOLET) —={ 700 |=
L 4700pF OUTPUT2 (0) (BLUE)
outpuT 2 (B 3
4700pF
GND (-) (GREEN)
1.340
OUTPUT 2 IS NOT PRESENT IN ALL CONFIGURATIONS
4X R.100 — B
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RETURN TO END MINI THUMBWHEEL

HTWME

MINIATURE
THUMBWHEEL

SHORTER BEHIND PANEL DEPTH

OPTION A

5.0 5.0
45 45
4.0 4.0
35 35
3.0 3.0

VOLTS2s VOLTS 25
2.0 2.0
15 15
1.0 1.0
0.5 05

0 0

FULL (+) o

TRAVEL

OUTPUT 1

DIRECTION 1
(+ TRAVEL)

5.0 5.0
45 45
4.0 4.0
35 35
3.0 3.0

VOLTS 25 VOLTS 25
2.0 2.0
15 1.5
1.0 1.0
0.5 05

0 0

FULL (+) o

TRAVEL

OUTPUT 1

OUTPUT 2- - - - -

DIRECTION 1
(+ TRAVEL)
5.0 5.0
45 45
4.0 < 4.0
Y

35 = 35
3.0 [~ 3.0

VOLTS2s B B~ VOLTS 25
2.0 T~ 2.0
15 e 1.5
1.0 > 1.0
0.5 05

0 0
FULL (+) °
TRAVEL
OUTPUT 1
OUTPUT2- - - - -
DIRECTION 1
(+ TRAVEL)

Specifications Subject To Change Without Notice

OPTION B

FULL (+) [0}
TRAVEL
OUTPUT 1
OUTPUT 2- - - - -
DIRECTION 1
(+ TRAVEL)
™~
[~
™~
[~
™~
[~
™~
FULL (+) o
TRAVEL
OUTPUT 1
DIRECTION 1
(+ TRAVEL)
™~
I~
™~
[~
™~
I~
™~
FULL (+) °
TRAVEL
OUTPUT 1
OUTPUT 2 - - - -
DIRECTION 1
(+ TRAVEL)
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JH

ovstics | 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 OTTO'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:

¢ 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

¢ EMI/RFI shielding up to 100V/M

¢ Factory programmable pretravel & overtravel

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

¢ Redundant outputs available
¢ Fail safe & neutral indicator

¢ Single, dual & Z axis available
¢ Programmable sensors

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

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

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

JH

HALL EFFECT
JOYSTICKS

HALL EFFECT TECHNOLOGY JOYSTICK

Standard C|

3.30

CANbus Technology Joystick

Specifications Subject To Change Without Notice

(22 or 24 AWG)

GENERAL: ﬁ
Sensor Type: Hall effect analog, 1 or 2 outputs per axis I r_ 28 _—l
Design: Dual magnet G I b (2.26) 'Q} .
ELECTRICAL RATINGS: Rated at 5V @ 20°C Load = Tma (4.7k0) d Pa.da
Electrical Units Min Typ Max 281
Output Voltage 0° to 2° Deflection VDC -0.15 N/A +0.15
Tolerance at Center @5V Vce
Output Voltage 19° to 20° Deflection ~ VDC -0.15 N/A +0.15 {‘} %\ A
Tolerance at Full Load @5V Vce @I SUGGESTED PANEL gﬁzg)
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: 9,000,000 min. up to 15,000,000 in all directions ?ﬁgﬁt’ﬁé&,
depending on configuration FOR HANDLE ATTACHMEN'
Travel Angle: 20° typical h
Overtravel Angle: 0.5° min to 1.5° max T
Operating Force: With bellows, 20°C to 85°C at grip, 3.5 Ibs. min to 5.5 Ibs. max
With bellows, -40°C at grip, 13.0 Ibs. min to 18.0 Ibs. max
ENVIRONMENTAL: = ~ (4.345)
Operating Temp Range: -40°C to +85°C
Humidity: 96% RH, 70°C, 96 hours (2:57)
Vibration: 10g, 10Hz to 2KHz swept sinusoidal A
Electronics: Sealed to IP68S
EMI/RFI: Per SAE J1113, contact factory for details —[(0_631)
Sand/Dust: Without bellows, withstand per SAE J1455
MATERIALS:
Housing: Polyester
Bellows: EPDM, black
Hall Joystick
Cable: 22 AWG (19 strands of 34 AWG TSC)
Mounting Hardware: 1/4-20 x 3/4 carriage bolts, self-locking nuts
"
— GRP &
« 4.52
DEFLECTION
5.0 BELLOWS NOT Y
R i
s o]
4.30 MAX !

AN CABLE

CABLES NOT
SHOWN IN ALL
OTHER VIEWS

170 CABLE
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JHM

MEDIUM
JOYSTICK

MEDIUM HALL EFFECT JOYSTICK

UP TO 10 MILLION OPERATIONAL CYCLES IN ALL DIRECTIONS

JHM with Center
P9 Switch

JHM with Hall
Effect Rocker

The JHM series Medium Hall Effect Joystick is a full function
operator control in a package that will fit in an armrest or on
a panel. It utilizes OTTQ's patented Hall effect technology for
unmatched life and reliability. Electronics are sealed and it
has an operational life of ten million cycles in all directions.
Additional options include CANopen® and CAN J1939 versions,
multiple analog and digital auxiliary control outputs, redundant
sensors and a variety of output configurations, along with a
variety of grip and switch options.

Features:
¢ Designed for armrest & panel mounting

¢ Proven contactless analog output Hall
effect technology

e Electronics sealed to IP68S

¢ Up to 10 million operational cycles in
all directions

¢ Available with a variety of grip &
switch options

¢ Redundant sensors available

¢ Various output configurations

e 5V standard, 12V & 24V available

¢ Also available in gated and frictional travel versions
¢ RoHS/WEEE/Reach compliant

61 OTTO Full Line Catalog

Standard Characteristics/Ratings:

GENERAL:

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

Design: Contactless sensing

Magnet: Dual bar permanent magnet

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

MECHANICAL:

Electrical Units Min Typ Max
Supply Voltage VDC 45 5 5.5
Output Voltage Tolerance VDC -0.25 N/A +0.25
+Y, -Y, +X, -X 0° Deflection @5V \Vce

Output Voltage Tolerance at Full vDC -0.25 N/A +0.25
Travel +Y, -Y, +X, -X Direction @5V \Vce

Supply Current Per Sensor mA N/A N/A 10
Output Source Current Limit mA -1 N/A 1

Mechanical Life:

In all directions, 1,000,000 cycles min up to 10,000,000 cycles
depending on configuration

Travel Angle:

18° min to 22° max

Overtravel Angle:

0.5° min to 1.5° max

Operating Force:

With bellows, 20°C to 85°C at grip 0.5 Ib. min to 3.5 Ibs. max

ENVIRONMENTAL:

Operating Temp Range:

Low force -20°C to +85°C
High force -40°C to +85°C

Electronics:

Sealed to IP68S

RFI: Withstand 100V/M, 14KHz to 1GHz

EMI: Withstand per MIL-STD-461D/SAE J1113-22
MATERIALS:

Housing: Thermoplastic, black

Bellows: Neoprene or silicone, black

Wires: Per customer application

Mounting Hardware:

Panhead screws

Specifications Subject To Change Without Notice




JHM

MEDIUM HALL EFFECT JOYSTICK OYSTICK

UP TO 10 MILLION OPERATIONAL CYCLES IN ALL DIRECTIONS

SUGGESTED PANEL OPENING:
RECOMMENDED PANEL THICKNESS: .050 TO .150

T
4 &

@1.800

2% 1.531

SN

@2.15 MAX

5.0 _?— GRP _
4.
5 — .
4.0
3.5 - |
3.0 | }
vouis | |
e = h
2.0
= I
15 —
1
1.0 1/4-20 UNF-28B
L FEMALE_THREAD |
0.5 V700 MIN ,
0.0 | (5.00)
FULL (-) 0 FULL (+)
TRAVEL TRAVEL I
TRAVEL ANGLE (DEGREES)
JOYSTICK
X, -Y (NOMINAL) X,
Shown is an example of one output per axis configuration. For additional
output configurations, contact factory. Redundant sensors are available,
please contact factory. l i \ I
=
| —
m
M
T Y- M
m
e TR ' Q
X i 7.0+ 2.0
i ' RED 2
B 'J_| P < O POWER (+)
YELLOW 2
! 3"‘ & 0 JOYSTICK Y OUTPUT
; I_«I,l ;
BLACK 2
' 0 GROUND (-)
. . 315
' i RED 1
, - o POWER (+)
470008 YELLOW 1
' Ev & 0 JOYSTICK X OUTPUT 2.05 MAX
' 4700pF '
' ! BLACK 1
. @ O GROUND (-)
1.32 MAX
stor C@Q
DESIGNATES
+Y
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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 Vee
Output Tolerance at Full Travel vDC -25 N/A +.25
Direction 2 (- Travel) @5V Vee
Supply Current Per Sensor mA N/A N/A 10
(B=0,Vecc=5V,lo=0)
The JHS-F0001 is a single axis, friction hold joystick that was ELECTRONICS:
designed for the construction equipment and off-road vehicle Seal Integrity: Electronics watertight per IP68S
market. The key feature of the JHS-F0001 joystic_k is that the MECHANICAL:
!everd_oes_not returnto centerwhen released. Designed for use Mochanical Life: 500,000 cycles
in app_llcatlons where _the outputis u§ed to confcrol the speed or Travel Angle: 25° typical, 24° min o 26° max
direction of the machine or mechanism, allowing 'Fhe operator Operating Force: 35 Ibs. typical, 20 s, min 10 5.0 bs. max
to set the speed of movement to focus on steering or other
tasks. Favored for its compact size, strength and reliability, the ENVIRONMENTAL:
JHS-F0001 is manufactured with non-contacting Hall effect Operating Temp Range: -40°C to +85°C
sensors; the electronics are sealed to IP68S. It offers excellent Humidity: 96% RH, 70°C, 96 hours
resistance to RFl at 100V/M and EMI per MIL-STD-461D/SAE Vibration: Per MIL-810F min integrity
J1113-22; standard 0.5 to 4.5VDC proportional output and a RFI: Withstand 100V/M, 14KHz to 1GHz
mechanical life of 500,000 cycles. EMI: Withstand per MIL-STD-461D/SAE J1113-22
MATERIALS:
Featu res: Basic Handle: Polyphenylene Blend
. Housing: Thermoplastic
* Rqued compaCt desmn Bellows: EPDM, black (typical)
* Hall effect contactless sensing Cable: 3/22 AWG (19 strands of 33 AWG TSC)
¢ Electronics sealed to IP68S PVC/Polyurethane blend outer jacket
Mounting Hardware: 10-24 x 3/4 carriage bolts, self-locking nuts
¢ Excellent proportional control
¢ Qutstanding EMI/RFI immunity
¢ Redundant output available
¢ RoHS/WEEE/Reach compliant
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JHS-F

SINGLE AXIS JOYSTICK WITH FRICTION HOLD " Holb

SINGLE AXIS HALL EFFECT JOYSTICK WITH FRICTION HOLD
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‘ 4X 0.210
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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 at5V @ 20°C Load = 1ma (4.7k0)
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
The JHS-RCO0001 is a high reliability single axis, spring-return- @5V Vec
to-center joystick, resistant to the levels of temperature, Supply Current Per Sensor mA N/A N/A 10
shock, vibration and EMI/RFI typically found in off-highway | ©-%Vee=3V.lo=0)
construction environments. The contactless Hall effect sensor ELECTRONICS:
eliminates many of the failures associated with traditional Seal Integrity: Electronics watertight per IP68S
jo_ys'tick technoilogy. T.he JHS-RC has heen tested to' four MECHANICAL:
million cycles with no sign of boot wear and no degradation of —— —
. . Mechanical Life: 4 million cycles
electrical performance. The electronics are sealed to IP68S. Travel Angle: 25° typical, 24° min to 26° max
It offers resistance to RFI at 100V/M and EMI per MIL-STD- : ; : :
461D/SAE J1113-22; standard 0.5to 4.5VDC proportional output. L Sl L 0 s
The JHS-RC is recommended for the construction and off-road ENVIRONMENTAL:
vehicle market. Operating Temp Range: -40°C to +85°C
Humidity: 96% RH, 70°C, 96 hours
Featu res: Vibration: Per MIL-810F min integrity
" RFI: Withstand 100V/M, 14KHz to 1GHz
¢ Rugged compact design EMI: Withstand per MIL-STD-461D/SAE J1113-22
¢ Hall effect contactless sensing MATERIALS:
¢ Tested to 4 million cycles Housing: Thermoplastic
e Smooth spring return to center Bellows: EPDM, black (typical)
Cable: 3/22 AWG (19 strands of 34 AWG TSC)
e +/-25° travel in a rugged housing PVC/Polyurethane blend outer jacket
° outstanding EM'/RH immunity Mounting Hardware: 10-24 x 3/4 carriage bolts, self-locking nuts
¢ Redundant output available
¢ RoHS/WEEE/Reach compliant
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JHS-RC

SINGLE AXIS RETURN TO CENTER JOYSTICK TO CENTER

SINGLE AXIS HALL EFFECT JOYSTICK WITH RETURN TO CENTER FEATURE
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CABLE NOT SHOWN IN
ALL OTHER VIEWS
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| 4x @ 210 HJ L
1 \ CABLE 0D 0.225 (1.75)
D 4 ~ T
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Pl 4@]}J
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JHT

JOVSTICK MINIATURE HALL EFFECT JOYSTICK

COMPACT DESIGN

Standard Characteristics/Ratings:

GENERAL:
Full Boot Shown 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 (4.7K0)

Electrical
Units Min Typ Max
Supply Voltage vDC 45 5 5.5
Output Voltage Tolerance VDC -25 N/A +.25
at Center @5V Vce
Half Boot with P9 Pushbutton Shown Output Voltage Tolerance VDC -25 N/A +.25
Full Travel @5V Vee
The JHT miniature series Hall Effect joystick’s compact design 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 axis per output available. Supply current 20mA typical.

and robust construction is the ideal solution where space is
limited and precision control is required. Ideal applications
include: robotics, construction equipment, hydraulic contraols,
medical and surgery equipment, security and surveillance

video cameras. The JHT has been tested to five million cycles MECHANICAL:
with no degradation of electrical performance or boot wear. Joystick Mechanical Life: 5,000,000 cycles in all directions
Electronics are sealed to IP68S and the EMI/RFI withstand are P9 Mechanical Life: 1,000,000 cycles
per SAE J1113 specifications. Travel Angle: 18° min to 22° max, 20° typical
Overtravel Angle: 0.5° min to 1.5° max, 1° typical
Featu res: Joystick Operating Force: \(:\\Ili;d:tl:inllows, at grip 0.5 Ib. min to 1.5 Ibs. max
. perature range
. compact design excellent for armrest & P9 Operating Force: @20°C 8 0z min to 16 0z max, 12 oz typical
panel mounting ENVIRONMENTAL:
* Proven contactless analog output Hall Operating Temp Range: -40°C to +85°C
effect technology Seal: Electronics seal to IP68S

RFI/EMI: Withstand per SAE J1113

¢ 5 million operational cycles in all directions
¢ Electronics sealed per IP68S MATERIALS:

. R . . Housing: Thermoplastic, black
¢ smgle or omni-directional & prEfe"ed feel OptIOIIS Bellows: Silicone, black. Additional materials available, contact factory.
e Optional pushbutton switch(es) available
¢ RoHS/WEEE/Reach compliant
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 & Full Boot 3. Omni-directional; CC.25+/-2.0VDC 25-/+2.0VDC 2.Black

Round Smooth Feel DD. 2.5 +/- 1.5VDC NONE 3.Orange

4. Omni-directional; EE. 25 +/- 15VDC 254/-15VDC 4.Yellow
On-Axis and Off-Axis
Guided Feel FF. 25 +/- 1.5VDC 25 -/+ 1.5VDC 5. Green
5. Omni-directional; GG.0.5-45VDC 05-45VDC 6.Blue

Round On-Axis Guided HH.1.0-4.0VDC 1.0-4.0VDC 1.Purple

Feel 8.Gray
*Gated = Restricted movement in XY axis only. Gating icons appear on page 69. 9. White
**Applies only to half boot with pushbutton option
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
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JHT

JovsTICK MINIATURE HALL EFFECT JOYSTICK

COMPACT DESIGN

JHT Switch/Style Boot Configuration

2.45 MAX

L] m [] L] m []
L i L i
HALF BOOT FULL BOOT

JHT and JHT Z-Axis Icons Demonstrating Feel*

| O OO

Single Axis Omnidirectional Omnidirectional Omnidirectional
Round Smooth Feel On-Axis and Off-Axis Round On-Axis
Guided Feel** Guided Feel

*Feel defined by shading.
**Full output available in all directions. Contact factory for details.
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JHT

MINIATURE HALL EFFECT JOYSTICK JOYSTICK

COMPACT DESIGN

OPTION AA

5.0

4.0

VOLTS

(DC) 3.0

2.0

1.0

0.0

FULL () o FULL (+)
TRAVEL TRAVEL

TRAVEL ANGLE (DEGREES)
JOYSTICK

T

Xy (NOMINAL) X4V

OPTION CC

450
350
250 VOLTS
150
050
20 16 12 8 -4 0 4 8 12 6 20
DEGREES
-X,-Y TRAVEL +X,+Y TRAVEL
NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
OUTPUTL
————————— -~ OUTPUT2

OPTION EE

250 VOLTS

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

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

————————— -~ OUTPUT2

OPTION GG

250 VOLTS

20 -6 12 -8 -4 [ ) 8 12 16 20
DEGREES

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

OUTPUT2

Specifications Subject To Change Without Notice

OPTION BB

2,50 VOLTS

20 6 12 8 -4 o 4 8 12 16 20

DEGREES

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

————————— -~ OUTPUT2

OPTION DD

250 VOLTS

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

DEGREES
-X,-Y TRAVEL <—F&= +X,+Y TRAVEL

NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
OUTPUTL

————————— -+ OUTPUT2

OPTION FF

250 VOLTS

DEGREES

-X,-Y TRAVEL ——&= +X,+Y TRAVEL

NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
OUTPUTL

————————— -~ OUTPUT2

OPTION HH

250 VOLTS

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

XY TRAVEL —=—25%F85 % +Y TRAVEL

NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
OUTPUTL

————————— - OUTPUT2
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JHT

JOVSTICK MINIATURE Z-AXIS HALL EFFECT JOYSTICK

COMPACT DESIGN

Standard Characteristics/Ratings:

GENERAL:
Sensor Type: Hall effect analog, factory programmed ground and supply line
break detection; over voltage and reverse voltage protection
JHT Z-Axis Design: Contactless sensing
ELECTRICAL RATINGS: Rated at Vce =5V @ 20°C Load = Tma (4.7K0)
Electrical - Joystick Z-Axis Return to Center
Units Min Typ Max
Supply Voltage vDC 45 5 55
Output 142 Voltage, +Z, -Z vDC 2.25 2.50 275
0° Deflection @5V Vee
Output 142 at Full Travel vDC 4.25 450 455
+Z Direction @5V Vee
Output 142 at Full Travel vDC 0.45 0.50 0.75
-Z Direction @5V Vee
Supply current (per sensor) mA N/A N/A 10.0
B=0,Vcc=5V,10=0
Output - Source Current Limit mA -1.0 N/A 1.0
B=-X,Vo=0
Electrical - Joystick Z-Axis Friction
Units Min Typ Max
. . Supply Voltage vDC 45 5 5.5
gHTth'At)t('S with Output 1+2 at Full Travel vDC 4.25 450 455
ushbuttons +Z Direction @5V Vec
Output 142 at Full Travel vDC 0.45 0.50 0.75
-Z Direction @5V Vce
The JHT Z-Axis Miniature Series Hall Effect Joystick allows for fgpp(;y\f“rfegb(ﬁef Sg’;“” mA N/A N/A 10
. . . =0,Vec=5V,10=
a 60° rotational movement of the knob at the top of the joystick. —
. . . L . Output - Source Current Limit mA -1.0 N/A 1.0
Z-Axis options include detent, friction hold or spring return to B=-X,Vo=0
center. Its compact design is the ideal solution where space Electrical - Joystick Z-Axis 3 Detent
is limited and precision control is required, while its robust Units Min Typ Max
construction is suited for demanding applications. The JHT Supply Voltage vDC 45 5 55
joystick has been tested to five million cycles in all directions Output 1+2 Voltage, +Z, -Z VDC 2.25 250 275
with no degradation of performance. The Z-Axis and/or 0° Deflection @5V Vee
pushbuttons have been tested to one million cycles. Various Output 142 at Full Travel vbe 425 450 495
. . . . R +Z Direction @5V Vee
gating options are also available. The JHT Z-Axis electronics Outpurt 122 2t Fall Travel Voe e 050 =
are s.etdled.to IP68S and can wrfhstand EMI/RFI per SAE J]113 7 Direction @5V Ve
speglflf:atlons. The JHT .Z-AXIS .has numerous appllcaltlons Supply current (per sensor) mA N/A N/A 100
and is ideal for construction equipment, unmanned vehicles, B=0,Vcc=5V,10=0
hydraulic controls, industrial vehicle controls, medical and Output - Source Current Limit mA -1.0 N/A 1.0
surgery equipment and surveillance video cameras. B=-X.Vo=0
Z-Axis
F . Mechanical Life: 1,000,000 cycles in all directions
eatures' Units Min Typ Max
¢ 60° rotational movement of the knob Travel Angle (Total) Degrees 56 60 64
. Operational Torque 0z 10 20 30
[ )
Compact design with Detont
e Contactless analog output Hall effect technology Operational Torque 0z 10 40 7.0
A . . . . with Friction Hold
¢ 5million operational cycles in all directions :
(JO stick) Operational Torque 0z 8.0 16 24
i Return to Center
¢ Joystick electronics sealed per IP68S ENVIRONMENTAL:
¢ Optional pushbutton switches available Operating Temp Range: -40°C to +85°C
. Seal: Electronics without pushbutton sealed to IP68S
¢ RoHS/WEEE/Reach compliant MATERIALS:
Housing: Thermoplastic, black
Bellows: Silicone, black. Additional materials available, contact factory.
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JHT

MINIATURE Z-AXIS HALL EFFECT JOYSTICK  “ovsmcx

COMPACT DESIGN

L T -
' ' \ \
' ' ' & RED Z AXIS (Vec)
e
. v : ' [ : TELOW Z AXIS (OUTPUT 1)
'
' %&o JOYSTICK (Veo) ' M A
GND BLACK ' ! BLACK
' JOYSTICK (GND) . Py Z AXIS (GND)
' = ' N N
' A BLUE JOYSTICK
. T T (X OUTPUT) , ,
- 1 1 - -
' - T JOYSTICK ' '
YELLOW
o

: + + “.' (Y OUTPUT) . 'J_|S 4 BLUE 2415 OUTPUT2)

' '
. I I - ,
' ' ' '
' ' ' '

JOYSTICK SCHEMATIC z AXI%RESBCU:J;'DEE'\ZAATIC

ALL WIRES ARE NO‘T PRESENT IN ALL) CONFIGURATIONS
ﬁ 1.280T = 1.34 MAX =

T 4 ¢ | e
1.280 ' §— CRAY SWITCH (GND)
?1.380
& $\¥4><¢.120 MAX. . .
SUGEESTED PANEL OPENING ' '
MAX. PANEL THICKNESS OF 0.140 '
. sw2 Swi .
DIRECTION -Z DIRECTION +Z : T : VIOLET SWITCH 1
ANGLtagBF : ; ORANGE (0o
Z-AXIS ROTATION v .75 MAX
T T T T T T,
KEYPAD SCHEMATIC
167 SQ.
9.00+ .50
-4X #4-40 UNC-2B
THREADED INSERTS _—
>
JHT Z-AXIS PART NUMBER CODE =
JHT - XX X X m
T
|/ L A
Switch/Boot Style (All Half Boot) Gating* Operating Force  Joystick Output 1 Joystick Output2 Termination Pushbuttons @)
32. Z-Axis with Detent, Single Output 1. Gated, Single axis— 1.11b AA.25+4/-20VDC  NONE 1.24 AWG N. None —
42. Z-Axis with Friction Hold, Single Output Retun to Center BB.25+/-20VDC  25+/-2.0VDC Wire Leads 1, Two Pushbuttons
52. Z-Axis Return to Center, Single Output 3. Omni-directional; CC.25+/-20VDC  2.5-/+2.0VDC
62. Z-Axis with Detent, Dual Output Round Smooth Feel DD.25+-15VDC  NONE
72.2-Axis with Friction Hold, Dual Output A Sﬁ?i;?s"iﬁﬂ‘i)"f?kxis EE.25+/-15VDC 25+ 15VDC
82. Z-Axis Return to Center, Dual Output Guided Feel FF.2.5+/- 1.5VDC 2.5-/+1.5VDC
92. Z-Axis with Detent, Single Output wtih 5. Omni-directional; GG.0.5-4.5VDC 0.5-45VDC
Two Pushbuttons Round On-Axis Guided HH. 1.0 - 4.0VDC 1.0-4.0VDC
A2. Z-Axis with Friction, Single Output with Feel
Two Pushbuttons
B2. Z-Axis Return to Center, Single Output with
Two Pushbuttons
C2. Z-Axis with Detent, Dual Output with
Two Pushbuttons
D2. Z-Axis with Friction, Dual Qutput with
Two Pushbuttons
E2. Z-Axis Return to Center, Dual Qutput with
Two Pushbuttons
*Gated = Restricted movement in XY axis only. Gating Icons shown on page 69 in the JHT mini joystick section.
NOTES (Applies to Joystick Ouput 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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Z-AXIS MINI
JOYSTICK

MINIATURE Z-AXIS HALL EFFECT JOYSTICK

COMPACT DESIGN

JOYSTICK OUTPUT CONFIGURATION

OPTION AA

5.0
4.0
VOLTS
0C) 44
20
1.0
0.0
FULL () o FULL (+)
TRAVEL TRAVEL
TRAVEL ANGLE (DEGREES)
JOYSTICK ——————————————>
XY (NOMINAL) X, 4Y
4.50
3.50
250 VOLTS
1.50
0.50
-20 -16 -12 -8 -4 0 4 8 12 16 20

XY TRAVEL —— = ,x +Y TRAVEL

NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
OUTPUTL

————————— -~ OUTPUT2

OPTION EE

2,50 VOLTS

20 16 12 -8 -4 o 4 8 12 16 20
DEGREES

-X,-Y TRAVEL ———————&= +X,+Y TRAVEL

NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
OUTPUTL

————————— -~ OUTPUT2

OPTION GG

250 VOLTS

20 16 12 8 -4 o 4 8 12 16 20
DEGREES

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

————————— -~ OUTPUT2

73 OTTO Full Line Catalog

OPTION BB

250 VOLTS

DEGREES

-X,-Y TRAVEL +X,+Y TRAVEL
NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
OUTPUTL
————————— -~ OUTPUT2

OPTION DD

250 VOLTS

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

DEGREES
-X,-Y TRAVEL <+—F&= +X,+Y TRAVEL

NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
OUTPUTL

————————— -~ ouTPUT2

OPTION FF

250 VOLTS

XY TRAVEL —=— 2% o 4x +Y TRAVEL

NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
OUTPUTL

————————— -~ OUTPUT2

OPTION HH

250 VOLTS

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

DEGREES

-X,-Y TRAVEL +X,+Y TRAVEL
NOMINAL OUTPUT VOLTAGE ALL DIRECTIONS
OUTPUTL
————————— -~ OUTPUT2
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COMMUNICATION PROTOCOLS 193

USB, 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. OTTO 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. 0TTQ's
product line of electro-mechanical switches, Hall effect
devices, pushbuttons and mini joysticks 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 systems running with
250Kbit/sec processing a message approximately every 10ms.
J1939 can be configured into three variations (50, 51, 52 are
the default addresses). An external resistor change at the
connector pins allows multiple OTTO joysticks to be used on
the same bus. 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.

CANbus Joystick
Features:

¢ Standard configuration for both is three analog input
channels & 12 digital input channels with two digital
output channels

e CAN power accommodates a 9-32VDC power supply

¢ |/0 extension for up to 40 digital inputs, eight analog
inputs & multiple digital outputs by I2C interface

e Both J1939 & CANopen® versions include
a failure monitoring feature

e EMI/RFI per 1S0 11898 89/336 ECC,
tested to 100V/M

e Operating temperature -40°C to +85°C
e Storage temperature -65°C to +105°C
e All designs are RoHS and WEEE compliant

HJFC Foot Pedal
with CANbus Interface

.
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m
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HARDWARE ACCESSORIES & HARDWARE

SHROUDS, PANEL SEALS & MOUNTING HARDWARE

Shrouds

Shrouds are added to pushbutton switches
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.

Material: 375 ! . 538
= 445~
Aluminum alloy, machined L0407
. . 45°X.010
to specification.
- oft $oe oL
Finish: 1=
. r020
Black anodized. For other color 015
. 15/32-32
options, contact factory. #3 CENTER DRILL 109 2 020 2 03\ UNS 2B THRL
2 PLACES 2 PLACES
OTTO P/N C300793 OTTO P/N C300428
= (1.000) —= (@ .815) =(.538)
e (.937) = ; —{(.312)
] l—- (.063)
t
i (.812 _
N —i @ran ACROSS FLATS)
‘ L
_—I (:020) 469~ 32UNEF - 287
(.032)
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 OTTO PN Bu?il;lllchlllgss)IZE
bushing with keyway. KEYWAY WASHERS
0TTO P/N: 710196 MS25081-C0 710081-CO 0.250"
MIL P/N: M5423/16-01 ®-41e ar s cacs ] r 062 MS25081-C4 710081-C4 0.469"
OO Gl L MS25081-C6 710081-C6 0.625"
' -H INTERNAL TOOTH LOCKWASHERS
, MS35333-135 710333-135 0.250"
j“g | g g;z} MS35333-136 710333-136 0.469"
' ’ MS35333-138 710333-138 0.625"
-H HEX NUTS—STANDARD
Thickness of bushing seal || MS25082-C14 710082-C14 0.250-40
is reduced to 0.080" when 120 MS25082-C21 710082-C21 0.469-32
mounted to panel. 03 I e T 105 MS$25082-B11 710082-B11 0.625-24
Gaskets 0-Rings (Buna) HEX NUTS—WIRE LOCKING
O0TTO P/N 1.D. OTTO P/N 1.D. MS21340-04 710340-04 0.469-32
700117 0.250" 802568-010 0.250" MS21340-05 710340-05 0.625-24
700110 0.469" 802568-015 0.500" ﬁ)l(lig:rdl\;\g]e is stainless steel except MS25082-B11 which is brass, black
700109 0.625" 802568-016 0.625" P '
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HDW

ACCESSORIES & HARDWARE HARDWARE

SWITCH BOOTS, TOGGLE BOOTS AND HEX NUTS

(@ 219)—= =

P/N 740191 i
. I

T9 Toggle Boot with 15/32" Thread f

Ogg e 00 WI / rea RUBBERQEI\?OT : ' (844) :;S
Boot: Black Silicone Rubber REQUIREDTO | Y
Nut: Brass, Nickel Plated OFNuT N :(%

©  SECTION A-A m
P/N 7001 79 PANEL SEAL
P3-6 Pushbutton Sealed Hex Nut POSITIVE STOP
MIL-DTL-5423/7 Type B, Style 2, Size 4
¢.5251.015 5/8-24 UNEF-2B -

Material: Silicone Rubber
700179-2S = Black, 700179-4S = Yellow
700179-8S = Gray PERMISSIBLE RUBBER

OVERLAY .005 MAX

= A

l—(.567)
P/N 740144 A‘ (15/32-32NS-28) m
P4-4 Switch Boot with Threaded Insert f}

(@ .!125) M
Boot: Black Silicone Rubber @
Insert: Brass, Nickel Plated ()
—{(.281) SECTION A-A (625)
= 360+ 010 @ .625+.010
137£.010
P/N 701211 7 T — 1
P7-6 Pushbutton Boot Hex Nut ]¢ b ré 7 N
Material: Black Neoprene o | tse-sons- 28 /
Thread: 15/32" |

PERMISSIBLE RUBBER
OVERLAY .005 MAX

SECTION A-A Y

F—.609£.015 F— . 750£.015 —

| 281£. 015

P/N 701170
POSITIVE STOP

A=—
P3-3, P3-6, P3-7 and P3-8 Pushbutton Boot s m
% w

|

Material: Black Neoprene
Thread: 5/8" PANEL SEALING RIB

PERMISSIBLE RUBBER :
OVERLAY .005 MAX. SECTION A-A A

nnnnnnnnnnnnn

P7/P9 Sealing Boots ig;‘z.?zzvs:mzm:g

0

His 40
K i
P/N 402246 M
050 For Raised Dome l JLATIE 050
P/N 402339 p_*ms L¢.465i.0\041 T
For Flush Dome @ .10
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P6

ENVIRONMENT-FREE SEALED  “wicies

SEALED AGAINST IMMERSION & CORROSIVE ATMOSPHERES

P6 series switches are sealed against immersion and corrosive
atmospheres. These switches are designed for rugged duty both
mechanically and electrically. A one-piece stainless steel or
nickel plated brass housing, sealed at the plunger with an 0-ring
seal and atthe base with a glass-to-metal header option provides
true environment-free sealing to comply with MIL-PRF-8805/39,
MIL-PRF-8805/40, MIL-PRF-8805/43, MIL-PRF-8805/100 and MIL-
PRF-8805/104. 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.

SAHDLIMS LIWIT

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 Cross section example of OTTO P6-24XXX series.
e Sealed at plunger with 0-rings

e Sealed at base with a glass seal

¢ EMI reduction construction

e Choice of pin or roller plunger

e Choice of axial or radial leads

¢ Reach compliant
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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 "l o Radial Leads
Vem | . ; = -
| i 1 . ; L
- ‘ 1 - -l| '-: ’ ' . H )
Pt ) | NG . N -_]I
| | - - i L
! ! = = oy
b A - - ) BT .-
il ! HE | - |—'—J |
' . = : RN S .
- L L ¥}
Style C Style D
Pin Plunger . . ' Roller Plunger St e
Axial Leads Axial Leads | . . At prart
1 .
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P6

SEALED LIMIT SWITCHES s

FEATURING OTTO B2 & B3 SERIES BASIC SWITCHES
Electrical Life: 25,000 cycles
SPECIFICATIONS: Standard Models .
Low Level Life: 25,000 cycles 2
ELECTRICAL RATINGS: Contact Resistance: Per MIL-PRF-8805 1 —O/I)_
Load Sea Level @ 28VDC 50,000 feet @ 28VDC Operating Force: 6.0 Ibs. to 12.0 Ibs. standard. VA 3
RATING TABLE 1 Other forces available. :
Resistive 71A 7A Overtravel Force: 30.0 Ibs. max 4 . 3
Inductive 4A 2.5A Release Force: 4.0 Ibs. min
A__6
Motor 4A 4A Pretravel:
MIL-PRF-8805/39, /40, /43: 0.040 inches .
DWV 1000Vrms 400Vrms MIL-PRF-8805/100: 0.070 inches 2PDT Schematic
RATING TABLE 2 MIL-PRF-8805/104: 0.050 inches
- Movement Differential:
Rosistive 7A 7A MIL-PRF-8805/39, /40, /43: 0.020 inches 2
Inductive 2A 2A MIL-PRF-8805/100: 0.035 inches 1
Motor A A MIL-PRF-8805/104: 0.030 inches E 3
Lamp 2A 1A Overtravel: !
MIL-PRF-8805/39, /40, /100: 0.250 inches ' 5
Dwy 1250Vrms 600Vrms MIL-PRF-8805/43, /104: 0.125 inches 4 —O/)_
- 1
RATING TABLE 3 Wire Type: ' A —
= Per MIL-W-22759/7 i 6 Z
Resistive 4A 4A Marked per MIL-W-5088. ' =
Inductive 2A 2A Standard length: 6 feet. Other lengths available. _O/:‘)_ 8 =
w
Motor 4A 4A Operating Temp Range: -55°C to 85°C 7 ! E
DWV 1000Vrms 400Vrms Mounting/Termination: ' A 9 3
Bushing mounting with positive, non-turn features. : 11 ®)
RATING TABLE 4 Wire leads potted at terminal base for strain relief —O/:)_ %
Load Type  PowerCircuit ElexLogic  LowLevel | Power Circuit Elex Logic and added insulation. Each wire is marked with |1() wn
Resistive 1A 001A 0.01A 1A 001A circuit identification. A__ 12
- For specific details not shown above, please consult
Inductive 0.5A N/A N/A 0.5A N/A the appropriate military specification sheet or 0TTO's
DWV 1000Vrms 400Vrms product drawing. 4PDT Schematic
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)  (maxinches) (maxinches) 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
4PDT 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
MIL-PRF-8805/104
4PDT A-Pin/Radial 1.375 1.000 0.469-32 0.850 1.100 2 MIL-PRF-8805/104-001 P6-20001
4PDT B-Roller/Radial * 1.7119 0.895 0.469-32 0.850 1.100 2 MIL-PRF-8805/104-002 P6-10002
4PDT C-Pin/Axial 1.375 1.000 0.469-32 0.850 1.100 2 MIL-PRF-8805/104-003 P6-20002
4PDT D-Roller/Axial * 1.719 0.895 0.469-32 0.850 1.200 2 MIL-PRF-8805/104-004 P6-10003
* Roller diameter is 0.375 inches. ** Roller diameter is 0.500 inches. NOTE: SEE MILITARY QPL CROSS REFERENCE LISTING IN APPENDIX.
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P6

DESIONS SPECIAL DESIGNS

APPLICATION-SPECIFIC MODIFIED PRODUCTS

. . Circuitry Free Bushing Overall Catalog
Modified Military Styles Position Length Length Number
These switches are special designs meeting the requirements of MIL-PRF-8805/104. (inches) (inches) (inches)
Pin Plunger, Radial Lead Exit
2PDT 1.375 1.000 2.325 P6-20077
2PDT 1.575 1.200 2.525 P6-20084
2PDT 0.875 0.625 1.825 P6-20076
4PDT 1.285 1.000 2.485 P6-20055
Pin Plunger, Axial Lead Exit
2PDT 0.875 0.625 2.250 P6-20003
2PDT 1.575 1.200 2.950 P6-20005
Roller Plunger, Radial Lead Exit
2PDT 1.295 0.675 2.295 P6-10007
2PDT 1.295 0.675 2.245 P6-10016
2PDT 1.980 1.095 2.930 P6-10060
Roller Plunger, Axial Lead Exit
2PDT 1.295 0.675 2.670 P6-10070
4PDT 1.700 1.000 3.000 P6-10050
Environment-Free Plunger Flange Mount

Rugged sealed two pole switch features a small
rectangular case only 0.500” thick. Bushing is 15/32-32.

Low profile four pole switch features flange mounted
stainless steel housing with an 8 pin connector.

P6-20054 P6-20090
Total Travel: 0.220" min Operating Force: 4.01bs. t0 9.0 Ibs.
Operating Force: 10.0 Ibs. max Release Force: 2.0 Ibs. min
Release Force: 4.0 Ibs. min Circuit: 4PSTN.C.
Circuit: 2PDT Rating: 0.5 amps Resistive for
Rating: 7 amps Resistive 100,000 cycles
3 amps Inductive Contacts: Gold
Contacts: Gold
Longer Bushing Rubber Bonded Leads

This two pole switch features an extra long mounting bushing.
Bushing is 15/32-32.

P6-20005

Overtravel: 0.250" min

Operating Force: 9.0 +/- 3.0 Ibs.

Release Force: 4.0 Ibs. min

Circuit: 2PDT

Rating: 7 amps Resistive
3 amps Inductive

Contacts: Gold

Aircraft switch features special 48" leads with a
Fluorosilicone rubber bonded to wire leads.

P6-20050

Total Travel: 0.300" min

Operating Force: 11.0 +/- 5.0 Ibs.

Release Force: 4.0 Ibs. min

Circuit: 4PDT

Rating: 0.04 amps to 0.5 amps
Inductive

Contacts: Gold

Sleaved Wires

This two pole switch features a lower spring
force and sleaved wires.

Adjustable Roller Plunger

Design 4 (Resilient) sealed 2PDT limit switch
with adjustable orientation of roller plunger
at45' increments. 72" wire leads included.

P6-24111

Overtravel: 0.500" min

Operating Force: 3.0t0 6.0 Ibs.

Release Force: 2.0 Ibs. min

Circuit: 2PDT

Rating: 7 amps Resistive
4 amps Inductive

Contacts: Gold

P6-14000
Overtravel:
Operating Force:
Release Force:
Circuit:

Rating:

Contacts:

0.125" min
9.0 +/-3.0Ibs.
4.0 Ibs. min
2PDT

7 amps Resistive
4 amps Inductive

Gold
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P6-3

SUBMINIATURE WATERTIGHT SEALED 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 Roller Lever Style
pressure and superior wiping action of the OTTO design Lever Style

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:

e Compact design

e Watertight to MIL-PRF-8805

¢ Choice of four actuator styles Plunger
¢ Choice of wire lead or solder termination styles Style

¢ Up to 10 amps switching capability Overtravel

¢ High contact pressure for low levels Plunger Style

¢ Precision operating points

¢ Reach compliant

-
=
_|
=
5
0
T
m
wn

Standard Characteristics/Ratings:

ELECTRICAL RATINGS: Sea Level @ 28VDC 50,000 feet @ 28VDC

Load Single Circuit N.0. or N.C. 2 Circuit Per Pole Single Circuit N.O. or N.C. 2 Circuit Per Pole

Resistive 10A 10A 10A 10A

Inductive 7.5A 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 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" max 0.060" max 0.020” max 0.080" max 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
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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

S

Actuator Style
1. Lever

2. Plunger

3. Roller Lever

3.1

Terminal Style
1. Solder Terminals

" Potted Leads

4.3 Potted Leads

Circuitry

1. SPNO-DB, Form X
2. SPNC-DB, Form Y
3. SPDT-SB, Form C

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, FormZ
STYLE P6-31 STYLE P6-32 STYLE P6-33
R.68
. R.70+.03 292 .292
.292 gi’gg
484 445\ .520%.030 T i l‘l‘ 09 PERPT) 765 MAX.
: .09—* (opéR’er.) FREE POS. (300030 19 _{ 484 N FREE POS.
[} ’ m
J_l_r_@ I @\:_l—{ (.265) l D 69\: ]___@ I —]
- T K
| NP OPER. PT. 69 | N | .090
.69 . .69 N_2x "c"
l ' LI | |
| | |
[ Lll ' ll.‘ [ [ ' [ N ER
NO NC NC NO| NO NC NC NO| NO NC NC NO
"B" £.005 "B" 4005 B %.005
.85 85 .85
STYLE P6-34
o ] il
1 1032 *00 DEEP
062 "% WIDE | |
M25082-20 F— F—
[ogaL 080 (2X) HEX NUT X T
MS35333-134
562£.030 LOCKWASHER ! 97 !
l u KEYWAY WASHER | HOUSING
OTTO #700231
1 \ ! @ 0801 125+.030 |~ OPENINGS
69 i TYP. v Ut OPTIONAL
’ ‘ 125 e
_I_ ! —'32’| llAn +2|:'
I T 17 1 0 375,125
o N NG NO SOLDER TERMINAL STRIEPED
86 (TERM. STYLE 1
EXAMPLE)
POTTED WIRE LEADS
CIRCUIT SCHEMATIC (TERM. STYLES 3,4 &5
EXAMPLE)
I NC I NC
NoA A NO
SPNO - DB SPNC - DB POTTED WIRE DIM “B” DIM“C”
(FORM X) (FORM Y) LEADS MOUNTING HOLES: CNTRS DIA.
NC wpn
[;LNC v yNC STYLE ~ DIM"A" | CODE 2 FOR 4-40 SCREWS 500  @.112 +.003
¢ A A A 3 12 CODE 4 FOR 2-56 SCREWS  .375  ©.089 +.003
NO NO NO 4 36"
SPDT SPDT - DB 5 72"
(FORM C) (FORM 2)
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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 Exc_eptfor
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 ZZ
5.6’ Potted Leads
STYLE P6-35 STYLE P6-36 STYLE P6-37
R.68
.292 -—-I g 320 g
+—f .109 |+ ~I‘ , =
bt oo | (o) G225 B T 0 A
. —; . FREE'POS, .19 | & J 4‘ 4 ) 2
- D __1_{ ) —
l—r @\ (.265) l I a)
Noox et 6o | N-2x "C" ' o
.69 . .69 ¥2X ncr A
|
]
T

|

@{_F T i % 090
|
. U LLJ . 3 . U H i T

.85 85

.85

STYLE P6-38

KEYWAY

.032 5% DEEP

.062 "5 WIDE i

3/8-32 UNEF-2A | .19 |
THREADTO L 1

WITHIN .031
OF BODY - — — A I pu——

{ (11
882+.030 ?
FREE POS. _ o

.56
KEYWAY WASHER | |
OTTO P/N 700207
| |
- .500 & | n i
.080___Lipt 1 ¥} T HOUSING
TYP. | U U 22 OPENINGS
.87 ) 125 _f OPTIONAL
125 TAPER TAB o
l——.585—- QUICK DISCONNECT  "A" *Z, _lmi s
(TERM. STYLE 2 | Srexas
SOLDER TERMINAL EXAMPLE) &TINNED
(TERM. STYLE 1 MATES WITH AMP }
EXAMPLE) RECESTACIES POTTED WIRE LEADS
(TERM. STYLES 3,4 &5
EXAMPLE)
CIRCUIT SCHEMATIC
— N — e TS| My T POTTED WIRE DIM“B" DIM*“C”
: Yy v c[i—‘ I—I LEADS MOUNTING HOLES: CNTRS.  DIA.
: : L A : wpn
e Do No| NoNo STYLE ~ DIM'A" | CODE 2 FOR 4-40 SCREWS 500  @.112 +.003
N . N NC N ”
\ NN 4 Ce v v 3 12 CODE 4 FOR 2-56 SCREWS  .375  ©.089 +.003
A CB A A 4 36
NOA Ne ANo NO NO 5 72"
DPNO - DB DPNC - DB DPDT DPDT - DB
(FORM XX) (FORM YY) (FORM CC) (FORM 77)
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U2

PENDANTS CUSTOM 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: Green nylon

Button: Black nylon Housing: Black anodized aluminum

Housing: Black nylon Cord: 6" extended, 18 AWG

Cord: Black polyurethane, 28 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".
Circuit: SPNC-DB Terminated with a 1/4” right angle molded phone

. . plug (optional).
Rating: 10 amps Resistive @ 28VDC Cirouit: SPNO.DB
Button: Red nylon Ircuit: -

Housing: Black nylon Rating: 5 amps Resistive @ 28VDC

Cord: Black polyurethane, 18 AWG Button: Black nylon

Left and riaht hand i ith Housing: Black nylon
eft and right hand operation wi i
various connection types available. Cord: Black polyurethane, 22 AWG

U2-076 U2-034
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 c?nne.zctor.
Rating: 5 amps Resistive @ 28VDC Circuit: SPNO-DB
Button: Red nylon Rating: 5 amps Resistive @ 28VDC
Housing: Black nylon Butto.n: Red nylon
Cord: Black polyurethane, 18 AWG Housing: Black nylon
Cord: Black neoprene, 18 AWG
U2-150 Connector: Deutsch

U2-096

Pendant Switch

Remote hand held P8 pushbutton switch with
a 3' coiled cord. Switch is dusttight per MIL-
PRF-8805, Design 2.

Rating: 10 amps Resistive @ 28VDC

Button: Red thermoplastic

Housing: Black anodized aluminum

Cord: Black polyurethane, 28 AWG

U2-331

For more options contact factory.
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U7

PENDANT SWITCHES SWITCHES

SEALED & UNSEALED

The U7 series pendant switches are rugged, high performance
pendant switches designed for use under severe conditions
found in medical, appliance, heavy equipment and industrial
control applications.

The U7 series is offered in single plug configuration or can be
customized to a dual switch configuration. Connector options
include straight and right angle 1/4” phone plugs or a straight
2.5mm plug. Cable options include 0.250" diameter for 60.0 Ibs.
pull strength or 0.130" diameter cable for 25.0 Ibs. pull strength.

Features:

¢ Durable cables

¢ Switches logic level circuits

e Choice of button, bezel & handle colors
¢ Withstands extreme shock & vibration
e Available in sealed & unsealed versions
¢ Reach compliant

GARMENT CLIP

A
f——— = I

A

6’ or 10'+3.0 v

z

1.50agr] 0807 2 Highiangle 500 8 Slagh 2 e )U>
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— — =

™ I I »
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— 12 = 1z 1. - |- =

@)

T
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How To Specify An OTTO Part Number For U7 Series Pendant Switches:
Select the options available and use the code to build a pendant switch assembly part number. For example: a single pendant
with 6’ cable (1), moistureproof seal (2), black button (2), red bezel (1), black housing (2), 0.250” diameter gray cable and 0.250" right
angle mono plug (2) would have a complete part number of U712212211.

PENDANT PART NUMBER CODE

u7 - X X X X X X 1 1
Pendant Style Seal Type Buttonkolor Bezel Color Housing Color C%iameter, Color and Connector
1. Single Pendant, 1. Unsealed 1. Red 1. Red 2.Black 1.0.250” Diameter, 60.0 Ibs. Pull Strength,
Single Plug, 2. Moistureproof 2. Black 2. Black 6. Blue Gray Color, with 0.250" Straight Mono Plug
6’ Length and Dusttight 9, White 9. White 8. Gray 2.0.250" Diameter, 60.0 Ibs. Pull Strength,
3. Single Pendant, 3. Watertight Gray Color, with 0.250" Right Angle Mono Plug
Single Plug, 3.0.130" Diameter, 25.0 Ibs. Pull Strength
10° Length Gray Color, with 2.5mm Straight Mono Plug

4.0.250" Diameter, 60.0 Ibs. Pull Strength
Gray Color, Without Connector

5.0.130” Diameter, 25.0 Ibs. Pull Strength
Gray Color, Without Connector

Note: Please contact factory for other configurations or styles.
Minimum order quantities may apply.
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SWITCH SELECTION GUIDE

Pushbutton Switches

SERIES ATION MAX RATING SEAL RATING APPROVALS MOU
(Resistive @ 115VAC, 28VDC)
LP3 LED Lighted Momentary Action 5A P64, IP68S UL (E61705) 5/8",15/32" dia. ~ SPST-DB, SPDT-DB
Threaded, Press Fit
LP3-V LED Lighted, Momentary Action 5A P64, 1P68S UL (E61705) 5/8",3/4" dia. SPST, SPDT-DB
Vandal Resistant Threaded
LP5 LED Lighted Alternate Action 5A IP64, IP68S UL (E61705) 5/8",15/32" dia. SPST, SPDT
Threaded, Press Fit
LP5-V LED Lighted, Alternate Action 5A IP64, 1P68S UL Recognized 5/8",3/4" dia. SPST, SPDT
Vandal Resistant Component, UL1500 Threaded
Ignition Protected
LP7-D Dome Shape, Momentary Action 5A P64, IP68S N/A 15/32" dia. SPST-DB, SPDT-DB
Anodized Case Threaded
LP9 LED Lighted Momentary Action 5A 1P68S UL (E61705) 15/32" dia. SPST-DB, SPDT-DB
Threaded, Snap-In
LPOL LED Lighted, Momentary 50mA 1P68S N/A 15/32" dia. SPST-DB, SPDT-DB
Dome Shape, Snap Action Threaded
Low Level
LPL Indicator Light N/A N/A IP64, IP68S N/A 5/8",15/32" dia. N/A
Threaded, Press Fit
P1 Mil Grade Momentary Action, 10A P64, MIL-PRF-8805 UL (E61705), 5/8",15/32" dia. ~ SPDT-DB, SPST-DB
Push-Pull Design 2 or 3, IP68S CSA (LR43865) Press Fit
P3 Commercial Momentary Action, 10A P64, IP68S UL (E61705), 5/8",15/32" dia.  SPDT-DB, SPST-DB
Push-Pull CSA (LR43865) Press Fit
P3-D Dome Shape Momentary Action 10A P64, IP68S UL (E61705) 5/8" dia. Threaded ~ SPST-DB, SPDT-DB
P4 1 to 4 Poles, Momentary Action, 8A P64 N/A 1/4",15/32",5/8" dia. 1 to 4 Poles
Custom Pushbutton Two Step Threaded, Press Fit SPDT, DPDT
P5 Commercial & Alternate Action 10A IP64, MIL-PRF-8805 UL (E61705) 5/8",15/32" dia. SPST, SPDT
Mil Grades Design 2, IP68S Threaded, Press Fit
P5-D Dome Shape, Alternate Action 10A IP64, MIL-PRF-8805 UL (E61705) 5/8" dia. SPST, SPDT
Commercial & Mil Grades Design 2, IP68S Threaded
P5-V Vandal Resistant Alternate Action 10A P64, MIL-PRF-8805 UL (E61705) 5/8",3/4" dia. SPST, SPDT
Design 2, IP68S Threaded
P7 Subminiature, Momentary Action 5A IP64, MIL-PRF-8805 UL (E61705), 1/4",15/32" dia. ~ SPST-DB, SPDT-DB
Mil Grade Design 2 & 3, IP68S CSA (LR43865) Threaded, Press Fit
P7-D Dome Shape Momentary Action 5A IP64, IP68S UL (E61705) 15/32" dia. SPST-DB, SPDT-DB
Threaded
P8 Shorter Behind Momentary Action, 10A P64, IP68S UL (E61705), 5/8",15/32",1/2" dia. SPST-DB, SPDT-DB
Panel Depth Push-Pull CSA (LR43865) Threaded, Press Fit
P8-V Vandal Resistant Momentary Action 10A P64, IP68S UL (E61705) 5/8",3/4" dia. SPST-DB, SPDT-DB
Threaded
P9 Dome Shape Momentary Action 5A P64, IP68S UL (E61705), 15/32" dia. SPST-DB, SPDT-DB
CSA (LR43865) Threaded, Snap-In
PoL Dome Shape, Momentary Action 50mA P64, IP68S N/A 15/32" dia. Threaded, SPST-DB, SPDT-DB
Low Level Snap-In
PE Mil Grade Momentary Action 5A P64, MIL-PRF-8805 N/A 1/4" Threaded SPST-DB, SPST-DB
Design 2
PE2 Mil Grade Momentary Action 2A Splashproof, MIL-PRF-8805 N/A 15/32" Threaded 2 Circuit, DPDT
Symbol 6
P6 Limit Switch, (Pin, Roller) 7A M8805 Design 3 & 4, N/A 5/8",15/32" dia. 1,2, &4 Poles
Mil Grade Momentary Action MIL-PRF-8804 Threaded
P6-3 Subminiature (Lever, Plunger, Roller) 10A MIL-PRF-8805, N/A 3/8",1/2" dia. 1, 2 & 3 Poles
Limit Switch Momentary Action Design 3 Mounting Holes

87 OTTO Full Line Catalog
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LP3

ILLUMINATED
PUSHBUTTONS

ILLUMINATED & SEALED PUSHBUTTONS

MOMENTARY ACTION COMMERCIAL GRADE LED ILLUMINATED & SEALED

Raised Dome Front Mount

Standard Characteristics/Ratings:

ELECTRICAL RATINGS:
Load

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, in-
dustrial controls, marine, medical and demanding commercial

Sea Level @ 28VDC or 115VAC, 60/400Hz

applications. Choose from the standard mounting styles and Resistive 5A
electrical ratings, or contact us for custom configurations. Inductive 3A
- . Lam 1A
On sealed models, a silicone boot operating on our patented " P "
" . " . . . otor
rolling sleeve” principle protects the contact area against -
DWv 1050Vrms through switch contacts only

contamination at the button area. This boot provides long life

and smooth operation over a wide temperature range. Sealed Low Level 10mA @ 30mV
terminals protect the contact area from hostile environments and Electrical Life: 25,000 cycles
solder flux on both sealed and unsealed models. LIGHTING:
High contact pressure, amazingly low contact resistance and ex- Light Source Voltage (DC)  Actual Voltage Nominal (DC)  Voltage Max (DC)
tremely low contact bounce are all the result of the OTTO snap- 2 2 26
action mechanism. Extra long electrical life and precise trip point 6 7 8
offer added value and precision operation. 12 135 145
2% 28 286

FeatureS: Mechanical Life: 250,000 cycles @ +85°C
¢ Watertight to IP68S or moistureproof & dusttight to IP64 L e

. . . Seal: IP64 or 1P68S
e LED lighted with the ability to accommodate 2, 6, 12 & Oporating Toms Ranger 000 155G

24VDC power & includes reverse voltage protection
¢ Tall & dome style buttons permitting sublimated & pad

Operating Force: 25+/-151Ibs.or 5.0 +/- 1.0 Ib.

Total Travel: 0.080 inches max
p"nted Iege“ds Overtravel: 0.010 inches min
¢ Less than 25mQ contact resistance, low level option MATERIALS:
¢ Quick disconnect terminals Case: Stainless steel or anodized aluminum alloy
e 15/32" & 5/8” thread, press fit & dome case options Button: Thermoplastic
Terminals: Standard and low level options available

e RoHS/WEEE/Reach compliant

Mounting Hardware: Hex nut, lockwasher and panel gasket when applicable

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 Legend Style
w/ Rev. Pol Protection
E. Exposed Dome 1. SPST N.0./Std. A. 2V Red LED 1. Unsealed 2.251bs. 1. Silver A. Amber, Translucent | Referto Legend T_able
F. Flush Dome 2.SPSTN.C/Std. g- % 2re§n LLEE% 2.Dusttight  5,501bs. 2. Black (use Amber LED) Z" 'eggvd Eodesdn
; oni . mber : R. Red, Translucent ppendix. Legends
R. Raised pome 3. SPDT 2 Circuit/Std. D. 6V Red LED 3. Watertight (use Red LED) will be printed in
1. PressFitMount 4. SPST N.O/Low Level E. 6V Green LED . white on amber and
3. 5/8" Thread 5. SPST N.C/Low Level F. 6V Amber LED W-White, Translucent red buttons and in e}
Front Mount 6. SPDT 2 Circuit/Low Level  G. 12V Red LED black on white buttons. C
4. 15/32" Thread H. 12V Green LED t:f:)
Rear Mount J. 12V Amber LED w
6. 5/8” Thread K. 24V Red LED _ STOP HERE.for =
Rear Mount L. 24V Green LED 7’"“"_"Eate? swn;hes j
. without legends.
'\Nll_gchﬁEﬁBLED * For super bright LEDs, contact factory. O
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
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LP3

ILLUMINATED
PUSHBUTTONS

ILLUMINATED & SEALED PUSHBUTTONS

MOMENTARY ACTION COMMERCIAL GRADE LED ILLUMINATED & SEALED

LP3-E

Momentary, Exposed Dome Button

NORMALLY OPEN

/ TERMINALS

NORMALLY CLOSED
020 (TYP.)-

(1.247)

(.380)

f
@ 563
l A

)
ES i
10 (TYP) Eie—n- i

LED ANODE (+) LED CATHODE (-)

5/8-24 UNEF-2A
TO WITHIN .062

@1.046

§

OF FLANGE.
@.730
————— 1.677 MAX.
———————— 2.120 MAX.
LP3-F NORMALLY OPEN @1.046
.380 1.197 :
Momentary, Flush Dome Button TERMINALS NORMALLY CLOSED (:380) ( )
TERMINALS
.020 (TYP)
| L€==
110 (TYP) -G - —-—- —_
@ .563 — I
‘ \J
LED ANODE (+) LED CATHODE (-) 2 ITHIN 082
OF FLANGE. @.730
1.627 MAX.
2.120 MAX.
Momentary, Raised Dome Button 2.120 MAX.
(.380) (1.177)
NORMALLY OPEN ) B1.046
NORMALLY CLOSED
TERMINALS
.020(TYP)
_ i
= W
110(TYP) -9 ittt -1
If
@ 563 1—= il H
i — i
5/8-24 UNEF-2A
LED ANODE (+) LED CATHODE (-) TOWITHIN 202 |
1.607 MAX. t=—(.512)] @.730
. fe—————————— 2150 MAX. ——————————
Momentary, Press Fit Mount
(:380) (1.408) (:312)
NORMALLY OPEN
NORMALLY CLOSED
TERMINALS TERMINALS 6X .020-
‘ 1 b o @ .624+.001
6X_110 -——_— - — - - - 375
@563 | ¢-f°°
i /
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LP3

ILLUMINATED & SEALED PUSHBUTTONS  usiurrons

MOMENTARY ACTION COMMERCIAL GRADE LED ILLUMINATED & SEALED

LP3-3 TERINALS OPE’\l‘\lORMALLY CLOSED(.sso) 25 (=
Momentary, 5/8” Threaded Front Mount JERMINALS ERMINALS 210
6X .020 I._.
‘ 6X.110 A Fg—-— - — - )
¢.563 ’ —
5/8-24 UNEF-2A TO
LED CATHODE (-) WITHIN .062 OF FLANGE |
1.713 MAX. 1.187
le—————————— 2.150 MAX. ———————=
LP3-4 NORMALLY OPEN (-380)— (1.130) ; 34
Momentary, 15/32" Threaded Rear Mount TERMINALS 6X .020. ‘ - @ .563
NORMALLY 1 J :
CLOSED =
de=(/ TERMINALS i — ;
\ 6X.110 4o+ —-—-—-—- @.375
— i

15/32-32 UNS-2A |

LED CATHODE (-) TO ‘é’gﬂﬂ'fm‘)éé
LED ANODE (+)
e 1560 MAX.

fe—————2.150 MAX.—— =

LP3-6 NORMALLY OPEN (:380) (1.033)
Momentary, 5/8” Threaded Rear Mount
v / CLOSED 4 000
TERMINALS ]: W—
. L — i
2 8625 10 e -—-—- — 1\‘ |
— Y
5/8-24 UNEF-2A_|
LED CATHODE () TO WITHIN .062
LED ANODE (+) OF FLANGE
4 1.463 MAX. 375
2.150 MAX.
NOTE:
For indicator light only,
see LPL indicator light pages 105-107.
- : - : -1 : “ -
| | | c
. ., O0—0O 1 O0——0. 52)
D — ' ' : T
lve)
oO—4A A_ o | o0—CO | O0—=O | o—A A o | ANODE (+) CATHODE (-) C
SPST-NO-DB . SPST-NC-DB . SPDT-DB . LIGHTING :||
SCHEMATIC | SCHEMATIC | SCHEMATIC | SCHEMATIC (DC) O
. . - Z
(p]
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LP3-V

wion s [LLUMINATED VANDAL RESISTANT PUSHBUTTONS

PUSHBUTTONS

MOMENTARY ACTION RING ILLUMINATED, VANDAL RESISTANT CASE & BUTTON

Standard Characteristics/Ratings:

) ] ELECTRICAL RATINGS:
g:}%;{‘gﬂfwn Load Sea Level @ 28VDC or 115VAC, 60/400Hz
Resistive 5A
Inductive 3A
Lamp 1A
The LP3-V is a momentary switch designed to provide attractive, Motor 3A
lighted position indication for applications in harsh environments, DWv 1050Vrms through switch contacts only
where security and reliability are paramount. The series features Low Level 10mA @ 30mV
both aluminum and stainless steel cases watertight to IP68S. Electrical Life: 25,000 cycles
Alternate action is available in the LP5-V series.
LIGHTING:
This high reliability switch offers the durability and ruggedness Light Source Voltage (DC) Actual Voltage Nominal (DC)  Voltage Max (DC)
our customers have come to expect with the added benefit of ) 9 26
illumination. They are ideal for marine, off-highway and industrial 6 7 8
control applications that require an illuminated switch. 12 135 145
This switch offers positive tactile feedback, less than 25mQ 24 28 286
contact resistance, and a variety of LED colors available in both Mechanical Life: 250,000 cycles @ +85°C
flat and domed actuator bezel shapes. 25,000 cycles @-40°C
Seal: I1P64 or IP68S
Featu res. Operating Temp Range: -55°C to +85°C
e Security (aluminum) or vandal resistant Operating Force: 25+/-051b. or 5.0 +/- 1.0 Ib.
(stainless steel) case & button Total Travel: 0.080 inches max
° Ring illuminated Overtravel: 0.010 inches min
e Watertight to IP68S option MATERIALS:
¢ RoHS & WEEE compliant Case: Stainless stelel or anodized aluminum alloy
. Button: Thermoplastic
* Less than 25mQ contact resistance Center Cap: Stainless steel or anodized aluminum alloy
L Variety of button Options and LED colors Terminals: Standard silver plate with optional gold plate
¢ Drop in replacement to the P8-V series forlowlovel apploatons
Mounting Hardware: Hex nut, lockwasher and panel gasket when applicable
¢ RoHS/WEEE/Reach compliant
LP3-V PART NUMBER CODE
IP3 - X X X X X X X\ X
Type Case Style Circuit Rating Light Source Type* Sﬁevel $ating Case/Center Eﬂ Profile
w/ Rev. Pol Protection Force Cap Color
A. Aluminum  1.5/8-24 & Hex Nut 1. SPST N.0./Std. A. 2V Red LED 2. Dusttight 2.251bs. 1. Silver 1. High Profile
V. Stainless  2.5/8-24 & Knurl Nut 2. SPST N.C/Std. B. 2V Green LED 3. Watertight ~ 5.5.0bs. 2. Black** Flat Button
3.5/8-24 W/D-Flat & Hex Nut 3. SPDT 2 Circuit/Std. C. 2V Amber LED 2. High Profile
4.5/8-24W/D-Flat & KnurlNut ~ 4.SPSTN.O/LowLlevel D. 6V Red LED Curved Button
5.3/4-20 & Hex Nut 5.SPSTN.C/Lowlevel  E. 6V Green LED 3 h"a"t"gﬂ':
6. 3/4-20 & Knurl Nut 6. SPDT 2 Circuit/Low Level F. 6V Amber LED 4. Low Profile
7. 3/4-20 W/D-Flat & Hex Nut G. 12V Red LED Curved Button
8. 3/4-20 W/D—Flat & Knurl Nut H. 12V Green LED 5. Flush Profile
J. 12V Amber LED Flat Button
K. 24V Red LED
L. 24V Green LED
M.24V Amber LED
N. 2V Blue LED
P. 6V Blue LED
Q. 12V Blue LED
R. 24V Blue LED * For additional LED lighting options, contact factory.
S. 2V Deep Green LED ** Only available on LP3-A styles.
T. 6V Deep Green LED
U. 12V Deep Green LED
V. 24V Deep Green LED
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ILLUMINATED VANDAL RESISTANT PUSHBUTTONS

LP3-V

ILLUMINATED
VANDAL RESISTANT
PUSHBUTTONS

MOMENTARY ACTION RING ILLUMINATED, VANDAL RESISTANT CASE & BUTTON

LP3-XXXXXXX1
High Profile Flat Button

7

& .866

|'|'|}||f'|)|}|iﬂ'

(I

THREADS TO WITHIN

i

.062 OF FLANGE
(SEE CHART)
1.827 ——

T

NORMALLY CLOSED
TERMINALS

LED ANODE (+)

LED CATHODE (-)
NORMALLY OPEN

SEE CASE TERMINALS 6X .110
STYLE CHART
2.04
LP3'XXXXXXX2 @ 866 (1 447) ( 380)—7 NORMALLY CLOSED

High Profile Curved Button '550*‘ TERMINALS

(IR I

||'uh|'|||.n.l|'|l|'|'lnn'.~.'. ] =,

e =

7

L igez or FLAI\;GE
EE CHART)
~ 1.827

STYLE CHART

LED CATHODE (-)

NORMALLY OPEN
TERMINALS

LP3-XXXXXXX3

Low Profile Flat Button

? .866

(.380)

T

0

l':':'.ll'.'.;.l.l:.l.("('.llﬁl|

f

NORMALLY CLOSED
TERMINALS

LED ANODE (+)

B%E%/;DSLXR(\BAQTHIN LED CATHODE (-) 6X.020
dgeome | GO, g4 oy 6X .10
2.03
LP3-XXXXXXX4 & .866 (1.526) (.380)— NORMALLY C1LOSED

Low Profile Curved Button

|| |||’ lil .........

i ,,Mln|'|'.'|'|'.|""'|'|',',

i

‘hll

THREADS TO WITHIN
.062 OF FLANGE

LED CATHODE (-]

(SEE CHART) NORMALL Y OPs 6X.110
e - to0e
2.00
LP3'XXXXXXX5 ¢ 866 P 550 (1 '574) ('380)—7 NORMALLY CLOSED

Flush Profile Flat Button

i ihi}'}i"i}i’i]

ih\

J

ll\[ll\. |I||||||\I|\||\I|\I|

THREADS TO WITHIN

.062 OF FLANGE
(SEE CHART)
1.954 —

LED CATHODE (-)

[ TERMINALS
LED ANODE (+)

NORMALLY OPEN

Specifications Subject To Change Without Notice

SEE CASE TERMINALS 6X.110
STYLE CHART
CASE STYLE : : : w

DIMENSION 1-4 5-8

(BUTTON DIA) 0.525 0.590 o—a | o—o | o—4A Ao | o—A A_o |

(THREAD) 5/8-24 UNEF-2A|3/4-20 UNEF-2A . . .

FLAT 0.594 0.718 SPST-NC-DB SPST-NO-DB SPDT-DB ANODE (+) CATHODE ()

- - SCHEMATIC | SCHEMATIC | SCHEMATIC | LIGHTING

SCHEMATIC (DC)
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LP5

rusteuttons  ILLUMINATED ALTERNATE ACTION PUSHBUTTONS

ALTERNATE ACTION, LED ILLUMINATED & SEALED

Front Mount Raised Dome
. . ! . - Standard Characteristics/Ratings:
the proven P5 series with the added benefit of reliable LED J

illumination. It is a precision snap-action switch designed for use ELECTRICAL RATINGS:

in off-highway, material handling, industrial controls, marine, Load Sea Level @ 28VDC or 115VAC, 60/400Hz

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 Motor A :

action switches and have uniform panel appearance. The 0TTO DWV 1050Vrms through switch contacts only

LP5 series features alternate action in the same pushbutton and Low Level 10mA @ 30mv

housing configurations as the 0TTO momentary LP3 series. Electrical Life: 25,000 cycles

Push and the LP5 series switch turns “on.” Push again and LIGHTING:

the LP5 switch turns “off.” Positive tactile feedback is featured Light Source Voltage (DC) Actual Voltage Nominal (DC)  Voltage Max (DC)

so the operator is clearly aware the switch mode has been 2 2 26

actuated. The button returns to the original position after 6 7 8

each actuation. 12 135 145
2% 2 286

Features: Mechanical Life: 200,000 cycles

e Watertight to IP68S; moistureproof & dusttight to IP64 Seal: P64 or IP68S

e LED lighted with the ability to accommodate 2, 6, 12 & Opemf"g osyhones e bl hil
Operating Force: 3.0 Ibs. +1.0/-0.5 Ib.

24VDC power & includes reverse voltage protection :
Total Travel: 0.180 inches max

¢ Tall & dome style buttons in translucent white, red & Overtravel: 0.012 inches min
amber permitting sublimated & pad printed legends

. MATERIALS:
¢ Less than 25mQ contact resistance = : .
ase: Anodized aluminum alloy
¢ Quick disconnect terminals Button: Thermoplastic
° 15/32" & 5/8" thread press fit & dome case options Terminals: Standard silver plate with optional gold plate
' . for low level applications
* ROHS/WEEE/ReaCh comP"a“t Mounting Hardware: Hex nut, lockwasher and panel gasket when applicable
LP5 PART NUMBER CODE
s - 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 1. Unsealed 1. Silver A. Amber, Translucent i Referto Legend Table
F. Flush Dome 2. SPDT/Std. B. 2V Green LED 2.Dusttight 2, Black (use Amber LED) for legend codes in
R.RaisedDome  3.SPST/Low Level C. 2V Amber LED 3. Watertight R. Red, Translucent | Appendix Legends
. D. 6V Red LED (use Red LED) will be printed in
1. Press FitMount 4. SPDT/Low Level : :
" E. 6V Green LED W.White, Translucent | hite on amber and
3. 5/8" Thread F. 6V Amber LED ’ ' red buttons and in
Front Mount G. 12V Red LED black on white buttons.
4. 2{5/32";/'Thread H. 12V Green LED
ear Mount J. 12V Amber LED
6. 5/8" Thread K. 24V Red LED _ STOP HERE for
Rear Mount L. 24V Green LED illuminated switches
M.24V Amber LED without legends.
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 * For super bright LEDs, contact factory.
V. 24V Deep Green LED
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LP5

ILLUMINATED ALTERNATE ACTION PUSHBUTTONS . jsbohalte

ALTERNATE ACTION, LED ILLUMINATED & SEALED

LP5-E . 2.120 MAX.

Alternate Action, Exposed Dome Button @730

(1.247)

)

5/8-24 UNEF-2A TO
WITHIN .062 OF SHOULDER L
440 =

1.677 MAX. (442) |-

LP5-F

Alternate Action, Flush Dome Button

2.120 MAX.

(380) @ .730

5/8-24 UNEF-2A TO WITHIN
.062 OF SHOULDER L
440~

1.627 MAX. ~(.492)~
LP5-R 2.120 MAX.
Alternate Action, Raised Dome Button (.380) —— (1.177) 4.,‘
T o
i |
= i -
— MR
IS
5/8-24 UNEF-2A TO.
IWITHIN .062 OF SHOULDER
L.4404>
1.607 MAX. - (.512)~
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LP5

ILLUMINATED
PUSHBUTTONS

ILLUMINATED ALTERNATE ACTION PUSHBUTTONS

ALTERNATE ACTION, LED ILLUMINATED & SEALED

LP5-1

Alternate Action, Press Fit Mount

[e———— 2.150 MAX. ————=

~— (1.408) 4-1(.312)
= E
¢ 563 2X.110 - ————— —— R
i — {

3X.032

1.838 MAX.
LP5-3 —————— 2.150 MAX.
Alternate Action, 5/8” Threaded Front Mount (.380) (1.283) (437)=
.500
5 @
-I .25
a—/ -
2X.110 o -—-—-—- — — 1
63
5/8-24 UNEF-2A TO,
WITHIN .062 OF FLANGE @ 375
.310
1.713 MAX. 187
LP5-4 2.150 MAX
Alternate Action, 15/32" Threaded Rear Mount ' '

—{ (:380)
3X .187

~— (1.130) 34
3X .032
COMMON —|

T |

110 o -——-—-—- —+
@ 563
i —
ANODE () CATHODE | _I
2X 020 0 15/32-32 UNS-2A TO 25 |-
WITHIN .062 OF SHOULDER
1.560 MAX.
LP5_G fe——— 2.150 MAX.
Alternate Action, 5/8" Threaded Rear Mount 3x 187 | (.380) (1.033) (.687)
COMMON
@875  3X.032
1
‘
]E*m ————————
@ .?63
ANODE (+) .
CATHODE () 5/8-24 UNEF-2ATO
WITHIN .062 OF SHOULDER 375
NOTE: Fe—— 1.463 MAX. ——=
For indicator light only,

see LPL indicator light pages 105-107.
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ILLUMINATED VANDAL RESISTANT PUSHBUTTONS

LP5-V

ILLUMINATED
VANDAL RESISTANT
PUSHBUTTONS

ALTERNATE ACTION RING ILLUMINATED, METAL CASE & BUTTON

High Profile
Curved Button

NE@

The LP5-V series is an alternate action switch that has been
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. UL1500 ignition pro-
tected. Momentary action is available in the LP3-V series.

This high reliability switch offers the durability and ruggedness
our customers have come to expect with the added benefit of
illumination. Ideal for marine, off-highway and industrial control
applications that require an illuminated switch.

This switch offers positive tactile feedback, less than 25mQ
contact resistance, and a variety of LED colors available in
both flat and domed actuator bezel shapes.

Features:

e Security (aluminum) or vandal resistant
(stainless steel) case & button

¢ Ring illuminated

e Watertight to IP68S

* RoHS & WEEE Compliant

¢ Less than 25m(Q contact resistance

¢ Variety of button options and LED colors
¢ Drop in replacement to the P5-V series
¢ UL recognized & CSA certified

* RoHS/WEEE/Reach compliant

Standard Characteristics/Ratings:

ELECTRICAL RATINGS:

Load Sea Level @ 28VDC or 115VAC, 60/400Hz

Resistive 5A

Inductive 3A

Lamp 1A

Motor 3A

DWV 1050Vrms through switch contacts only

Low Level 10mA @ 30mV

Electrical Life: 25,000 cycles

LIGHTING:

Light Source Voltage (DC) Actual Voltage Nominal (DC)  Voltage Max (DC)
2 2 26
6 7 8
12 135 14.5
24 28 28.6

Mechanical Life: 200,000 cycles

Seal: P64 or IP68S

Operating Temp Range: -40°C to +85°C

Operating Force: 3.0 Ibs. +1.0/-0.5 Ib.

Total Travel: 0.180 inches max

Overtravel: 0.012 inches min

MATERIALS:

Case: Stainless steel or anodized aluminum alloy

Button: Thermoplastic

Center Cap: Stainless steel or aluminum

Terminals: Standard and low level options available

Mounting Hardware: Hex nut, lockwasher and panel seal gasket

LP5-V PART NUMBER CODE

IP5 - X X X

Type CW

X X X X

Light Source Type* EI Level ke/ﬁenter

Button Profile

1. 5/8-24 & Hex Nut

2. 5/8-24 & Knurl Nut

3. 5/8-24 W/D—Flat & Hex Nut
4. 5/8-24 \W/D—Flat & Knurl Nut
5. 3/4-20 & Hex Nut

6. 3/4-20 & Knurl Nut

7. 3/4-20 W/D-Flat & Hex Nut
8. 3/4-20 W/D-Flat & Knurl Nut

A. Aluminum
V. Stainless

1. SPST/Std.
2. SPDT/Std.
3. SPST/Low Level
4. SPDT/Low Level

w/ Rev. Pol Protection Cap Color

A. 2V Red LED 2. Dusttight 1. Silver 1. High Profile
B. 2V Green LED 3.Watertight 2. Black** Flat Button

C. 2V Amber LED 2. High Profile
D. 6V Red LED E“"";d ?,‘l‘m”
E. 6V Green LED 3. pow Profile

F. 6V Amber LED 4. Low Profile

G. 12V Red LED Curved Button
H. 12V Green LED 5. Flush Profile
J. 12V Amber LED Flat Button

K. 24V Red LED

L. 24V Green LED

M.24V Amber LED

N.
P.

2V Blue LED
6V Blue LED

* For additional LED lighting options, contact factory.
** Only available on LP5-A styles.

Specifications Subject To Change Without Notice

Q. 12V Blue LED
R. 24V Blue LED
S. 2V Deep Green
T. 6V Deep Green
U. 12V Deep Green
V. 24V Deep Green
www.ottoexcellence.com 96
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LP5-V

ILLUMINATED
VANDAL RESISTANT

PUSHBUTTONS

ILLUMINATED VANDAL RESISTANT PUSHBUTTONS

ALTERNATE ACTION RING ILLUMINATED, STAINLESS STEEL CASE & BUTTON

High Profile Flat Button

1.99
Button Profile Style 1 144 (.380) [=——
h“ A
\ ‘mu‘ I
T PSSy o0
A =
-THREADS TO WITHIN
062 OF FLANGE
1.821
High Profile Curved Button 2.04

Button Profile Style 2

(1 aan

Q) !

(.380) [=—

Y
P
:

U?
L

THREADS TO WITHIN
062 OF FLANGE

<

1.827
Low Profile Flat Button 2.00
Button Profile Style 3 i (1.5260 (3801 |=—
|—— ,SSO—I
m“‘u‘\ “ | u‘\ I “\ i M\
i HH”\HHH | \\ __________ S
HH\\“‘NM il \\\l P 4.5
I ‘\h”h\\‘ | [
‘ IMR[A$ T0 WITHIN
| 062 OF FLANGE
L 1.906
Low Profile Curved Button @ 866 2.03
Button Profile Style 4 5261 | 380) e

L—.SSO——I

O M

T

0
®
kS

|
L

THREADS TO WITHIN
062 OF FLANGE

1.906
Flush Profile Flat Button 200
Button Profile Style 5 @865 \ .51 1.380) |-
|——,sso—|
i\ “““\“‘\‘
r\ m”m‘ il ‘H i
AR
I LT 11— . @563
* ‘H”\‘W“‘HW”\H“ Pt
. ' Il i (it —
PG
THREADS TO WITHIN
| L062 OF FLANGE
I 1.954
Q_’}] “
o——oO
SPST SPDT ANODE (+)  CATHODE (-)
ALTERNATE ACTION ALTERNATE ACTION LIGHTING
SCHEMATIC SCHEMATIC SCHEMATIC (DC)
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SEALED DOME ILLUMINATED PUSHBUTONS

LP7-D

ILLUMINATED
PUSHBUTTONS

MOMENTARY ACTION, ATTRACTIVE & HIGHLY RUGGEDIZED FOR WET & DUSTY ENVIRONMENTS

The LP7-D series pushbutton switches feature a contoured
dome style 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 dome and raised dome. The
switch series features short behind panel depth. They also offer
excellent mechanical and electrical performance while operating
under severe conditions found in demanding applications.

The LP7-D Dome series offers one million mechanical
operations and an electrical life of 25,000 operations.

The LP7-D Dome series is a quality precision switch designed
for use in panels, control grips, computers, instruments, heavy
equipment and other demanding applications where attractive,
highly ruggedized pushbutton switches are required.

The LP7-D series is manufactured to the highest standards
and built to withstand harsh environments, offering anodized
aluminum alloy cases with seal options of dusttight to |P64
or watertight to IP68S. The LP7-D series offers long life LED
lighting in a variety of colors and can accommodate 2 & 12VDC
power.

Features:
¢ Attractive dome style button
e Watertight to IP68S; dusttight to IP64

e LED illuminated with the ability to accommodate 2 &
12VDC power

¢ Flush and raised buttons in glossy or matte finish
available in a variety of colors

¢ 15/32" threaded case style
¢ RoHS/WEEE/Reach compliant

Flush Dome

Also available with
Raised Dome

Standard Characteristics/Ratings:

ELECTRICAL RATINGS: Sea Level @ 28VDC or 115VAC
Load N.0./N.C. S.P.D.T

Resistive 5A 4A

Inductive 3A 2A

Motor 3A N/A

DWV 1050Vrms through switch contacts only
Low Level 10mA @ 30mV

Electrical Life:

25,000 cycles

LIGHTING:

Light Source Voltage (DC) Actual Voltage Nominal (DC)  Voltage Max (DC)
2 2 2.6
12 135 145

Mech | Life: 1,000,000 cycles

Seal: P64 or IP68S

Operating Temp Range: -40°C to +85°C

Operating Force: 1.7 Ibs. £ 0.5 Ibs.

Total Travel: 0.080 inches max
Overtravel: 0.010 inches min
MATERIALS:

Case: Anodized aluminum alloy
Button: Thermoplastic
Terminals: Silver with gold

Mounting Hardware:

Hex nut, lockwasher and panel seal gasket

LP7-D PART NUMBER CODE

LP7-D X X X
Button Style Terminal Style/Seal Circuit Form
1. Flush 1. Stand_ard Solder Terminal 1.N.0.
2. Raised Dusttight 2.N.C.
3. Flush Matte 2. Standard Solder Terminal 3.2 Circuit
4. Raised Matte Water.tlght .
3.P.C. Pin Terminal
Dusttight
4.P.C. Pin Terminal
Watertight

Specifications Subject To Change Without Notice

Contact Rating

1. Standard Current
2. Low Level Current

Light Source Case Color Button Color
A. 2V Red LED 1. Clear 1.Red

B. 2V Green LED 2. Black 2.Black
C. 2V Amber LED 3. Orange
D. 2V Blue LED 4. Yellow
E. 2V White LED 5. Green
F. 12V Red LED 6. Blue
G. 12V Green LED 1. Violet
H. 12V Amber LED 8. Gray
J. 12V Blue LED 9. White
K. 12V White LED

* For additional LED lighting options, contact factory.
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LP7-D

rusisorions  OEALED DOME ILLUMINATED PUSHBUTTONS

MOMENTARY ACTION, ATTRACTIVE & HIGHLY RUGGEDIZED FOR WET & DUSTY ENVIRONMENTS

LP7-D FLUSH BUTTON
ROUND THREADED

T e Ta oloalas

!_ & | O_A A_O | | o A A e |
L+ oW - : SPST-NO-DB : SSPCSJ-ENI\/ICA-\?IBC : SPDT-DB I
| ANODE CATHODE | SCHEMATIC SCHEMATIC |

L.E.D. SCHEMATIC NORMALLY OPEN NORMALLY CLOSED 2 CIRCUIT

@.115
STANDARD TERMINALS P.C. TERMINALS
(TERMINALS NOT ORIENTED TO CASE FLAT) (ORIENTATED TO CASE FLATS AS SHOWN)

l<>§Z§ 470 ‘j SR.35
) % % SR.37
.27;.02 179 / | V

| |
i b f
29+.01 %
* 46
15/32-32 UNS-2A . ! ; 093 +.015

i ‘l7 h ]
/ﬂ 0JI0) -13£.02 N.O. TERM.
N.C. TERMINAL
} N.C. TERM.

N.O. TERMINAL LIGHTING TERMINAL

6X.090
6X .030+.005

LIGHT TERM.
CATHODE

LIGHTING TERMINAL
CATHODE (180°
OPPOSITE ANODE
TERMINAL)

PLUS SYMBOL "+"
DENOTES LOCATION OF
[LIGHTING TERMINAL, ANODE 6X .020.005
LIGHTING TERMINAL
AI\(IBODE G N.O. TERM.

@ .690
146
292
I j;
6X @ .040 MIN.
4484.005 = COMPONENT SIDE P.C. MOUNTING PATTERN,
TOFLAT CASE FLAT ON RIGHT AS DEPICTED IN SWITCH VIEW
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LP7-D

SEALED DOME ILLUMINATED PUSHBUTTONS  .iahiva

MOMENTARY ACTION, ATTRACTIVE & HIGHLY RUGGEDIZED FOR WET & DUSTY ENVIRONMENTS

LP7-D RAISED BUTTON
ROUND THREADED

T T ealas!

o+ - : . : SPST-NC-DB : SPDT-DB :
| Anooe CATHODE | AT SCHEMATIC iy |
L.E.D. SCHEMATIC : NORMALLY OPEN NORMALLY CLOSED 2 CIRCUIT
@ .115
STANDARD TERMINALS P.C. TERMINALS
(TERMINALS NOT ORIENTED TO CASE FLAT) (ORIENTATED TO CASE FLATS AS SHOWN)

@ .470
SR.35

.093 £.015

P

N.C. TERMINAL o110 o 13+.02
N.O. TERM.
N.O. TERMINAL LIGHTING TERMINAL

15/32-32 UNS-2A

N.C. TERM.
.%Ba%OTS LIGHT TERM.
CATHODE

LIGHTING TERMINAL
ANODE

PLUS SYMBOL "+"
DENOTES LOCATION OF
LIGHTING TERMINAL
CATHODE (180° OPPOSITE LIGHTING TERMINAL, ANODE
ANODE TERMINAL) 6X & .040 MIN.

COMPONENT SIDE P.C. MOUNTING PATTERN,
CASE FLAT ON RIGHT AS DEPICTED IN SWITCH VIEW
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LP9

ILLUMINATED

PUSHBUTTONS

ILLUMINATED SEALED 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.

The LP9 series is constructed to meet IP68S watertight seal.
Expect 25,000 operations at full rated load of 5 amps resistive or
3 amps inductive; 500,000 operations at 500mA/200mA resistive.

The LP9 series are momentary snap-action double break
switches, available in standard and low operate forces.
The LED is available in five colors and has the ability to
accommodate 2 or 12VDC.

Features:
e Watertight to IP638S

e LED lighted with the ability to accommodate
2 or 12VDC

e LED available in 6 colors

¢ Flush & raised button style

e Matte or glossy button finish

¢ Positive tactile feedback contact transfer
¢ Withstands extreme shock & vibration

¢ Short behind panel depth

¢ RoHS/WEEE/Reach compliant

Flush Dome

Also available with
Raised Dome

Standard Characteristics/Ratings:

ELECTRICAL RATINGS: Sea Level @ 28VDC or 115VAC, 60/400Hz

Load N.0./N.C. Cycles Operating Force
Resistive 5A 25,000 Standard
Inductive 3A 25,000 Standard
Resistive 500mA 500,000 Standard
Resistive 200mA 500,000 Low or Standard
DWV 1050Vrms through switch contacts only

Low Level 10mA @ 30mV 25,000

Electrical Life: See Rating Chart

LIGHTING:
Light Source Voltage (DC) Actual Voltage Nominal (DC)  Voltage Max (DC)
2 2 26
12 135 14.5
Mechanical Life: 1,000,000 cycles
Seal: I1P68S
Operating Temp Range: -40°C to +85°C

1.7 +/- 0.5 Ib. (standard force)
12 +/- 4 oz (low force)

Operating Force:

Total Travel: 0.080 inches max
Overtravel: 0.010 inches min
MATERIALS:

Case: Thermoplastic

Button: Thermoplastic

Terminals: Brass with gold over silver

Mounting Hardware: Hex nut and lockwasher for round/threaded style case only

Panel gasket for snap-in style case only

LP9 PART NUMBER CODE
LP9 - X X X X X X X X
Button Style* Case Style* Terminal Style  CircuitForm  Operating Force  Light Source Case Color Button Color
1. Flush 1. Round/Threaded 1. Solder 1.N.0. 1. Standard A. 2V Red LED 1.Red 1.Red
2. Raised 2. Snap-In 2.PCPin 2.NC. Snap-Action B. 2V Green LED 2. Black 2. Black
3. Flush Matte 3.2 Circuit 2 Iéow F‘Xct‘,’ g % ém:?_rELDED 3, Orange** 3. Orange
i nap-Action .
4. Raised Matte E. 2V White LED 4. Yellow** 4. Yellow
F. 12V Red LED 5. Green** 5.Green
G. 12V Green LED 6. Blue™* 6. Blue
H. 12V Amber LED 1. Violet** 1. Violet
J. 12V Blue LED 8. Grav®™
K 12VWhite D o Wh.y 8.Gray
L. 2V Deep GreenLED - White 9. White

* Button and case will be of the same texture.
For all mixed gloss/matte combination options, contact factory.

** For minimum requirement, contact factory.
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LP9

ILLUMINATED SEALED DOME PUSHBUTTONS  .lsittrrons

MOMENTARY ACTION COMMERCIAL GRADE LED ILLUMINATED & WATERTIGHT SEALED

i
Y1
i
I

Snap-In Case Style, Flush Button

Snap-In Case Style, Raised Button

Standard Terminals P.C. Terminals Standard Terminals P.C. Terminals
@ .470~
=@ .470~ = SR.35
U = ;\fé&?é T
27+.02 479 T 309+.02 ' SR.36
i * i | .179“ § ! ‘

}

.062

15/32-32 UNRS-2A
N.C. TERMINAL
N.O. TERMINAL

LIGHTING TERMINAL

FLUSH BUTTON ROUND THREADED RAISED BUTTON ROUND THREADED

PLUS SYMBOL "+"
DENOTES LOCATION OF >
LIGHTING TERMINAL, ANODE /‘_

% 6X 090

LIGHTING TERI\;IINAL

CATHODE (180° .
OPPOSITE ANODE TO FLAT
TERMINAL)
LIGHT PIPE
c
@ .115 n
T
w
C
_|
ool oo 3
+ Mo -
oA A o o—4A A_o - &
SPST-NC-DB ANODE CATHODE
SPST-NO-DB SCHEMAT IC SPDT-DB
e SLELMATC L.E.D. SCHEMATIC
NORMALLY OPEN NORMALLY CLOSED 2 CIRCUIT
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LPOL

woonesss ILLUMINATED SEALED DOME PUSHBUTTONS

LOW LEVEL MOMENTARY ACTION COMMERCIAL GRADE LED ILLUMINATED & WATERTIGHT SEALED

The OTTO LPIL Lighted Dome series is a quality precision switch
designed for use in panels, control grips, instruments and other
demanding applications where attractive, rugged, lighted low
level pushbutton switches are required.

The LPIL series offers a positive tactile feedback, signaling the

operator when the switch is operated with the added benefit Raised Dome
of rgliable LED iIIumin_ation. Th_e LPQL sgries offers four button Also available with
versions; flush and raised profile with either a glossy or matte Flush Dome

finish. It also comes with a threaded case for hex nut mounting
while providing a short behind panel depth.

The LPIL series is constructed to meet IP68S watertight seal. I T rrryr—

Expect 500,000 operations at 50mA resistive.

. . ELECTRICAL RATINGS: Sea Level @ 28VDC or 115VAC, 60/400Hz
The LPIL series are momentary snap-action double break T
switches, available in standard and low operate forces. —
. . . . -, Resistive: 50mA
The LED is available in five colors and has the ability to WY 1050V throuah switch contacts ol
B r rou WI C
accommodate 2 or 12VDC. g Y
Electrical Life: 500,000 cycles
. LIGHTING:
Features: : ;
Light Source Voltage (DC) Actual Voltage Nominal (DC)  Voltage Max (DC)
¢ Low level switch 2 2 26
e Watertight to IP68S 12 135 145
. . .- Mechanical Life: 500,000 cycl
e LED lighted with the ability to accommodate s;':' = r— e
2 or 12VDC -
. . Operating Temp Range: -40°C to +85°C
* LED available in 6 colors Operating Force: 1.7 +/- 0.5 Ib. (standard force)
e Flush & raised button style 12 +/- 4 0z {low force)
M I finish Total Travel: 0.080 inches max
¢ atte or glossy button finis Overtravel: 0.010 inches min
o . .
Po.smve tactile feedback conta.ct tr:-:msier MATERIALS:
¢ Withstands extreme shock & vibration Case: Thermoplastic
¢ Short behind panel depth Button: Thermoplastic
. Terminals: Brass with gold
 RoHS/WEEE/Reach compliant : g
Mounting Hardware: Hex nut and lockwasher for round/threaded style case only

Panel gasket for snap-in style case only

LPIL PART NUMBER CODE
LPOL - X X X X X X X X

Button Style* Case Style* Terminal Style  CircuitForm  Operating Force  Light Source Case Color Button Color

1. Flush 1. Round/Threaded 1. Solder 1.N.0. 1. Standard A. 2V Red LED 1.Red 1.Red

2. Raised 2. Snap-In 2.PCPin 2.NC. Snap-Action B. 2V Green LED 2. Black 2. Black

3. Flush Matte 3.2 Circuit 2 Iéow F‘Xct‘,’ g % ém:?_rELDED 3, Orange** 3. Orange

. nap-Action .

4. Raised Matte E. 2V White LED 4. Yellow** 4. Yellow
F. 12V Red LED 5. Green** 5. Green
G. 12V Green LED 6. Blue™* 6. Blue
H. 12V Amber LED 1. Violet** 7. Violet
J. 12V Blue LED 8. Gray**
K I2VWhitelep o0 8. Gray
L 2VDeep GreenLED - "VNI® 9. White
M. 12V Deep Green LED

* Button and case will be of the same texture.
For all mixed gloss/matte combination options, contact factory.
** For minimum requirement, contact factory.
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LPOL

ILLUMINATED SEALED DOME PUSHBUTTONS laivales

MOMENTARY ACTION COMMERCIAL GRADE LED ILLUMINATED & WATERTIGHT SEALED

Snap-In Case Style, Flush Button

Snap-In Case Style, Raised Button

Standard Terminals P.C. Terminals Standard Terminals P.C. Terminals
@ .470~
=@ .470~ = SR.35
O I i (P Wg
27+.02 479 f T S 309+.02 ' SR.36
i * i | .179“ §
‘ : b

15/32-32 UNRS-2A
N.C. TERMINAL
N.O. TERMINAL

LIGHTING TERMINAL

FLUSH BUTTON ROUND THREADED RAISED BUTTON ROUND THREADED

PLUS SYMBOL "+"
DENOTES LOCATION OF >
LIGHTING TERMINAL, ANODE /‘_

% 6X 090

LIGHTING TERMINAL
ANODE

i
% 690 @
2l

LIGHTING TERI\;IINAL

CATHODE (180° 450005 =
OPPOSITE ANODE TO FLAT
TERMINAL)
LIGHT PIPE
@ .115
4—|; Oﬂ__li_Cbo . QL O + O—\/\/\/\—@”—\/\/\/\—O
o—A Ao o—A Ao -
e ANODE CATHODE
SPST-NC-DB SPDT-DB
SPST-NO-DB SCHEMATLC
. SCHEMATIC L.E.D. SCHEMATIC
NORMALLY OPEN NORMALLY CLOSED 2 CIRCUIT
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LPL

157> | LPL INDICATO

R LIGHTS

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:

Watertight to IP68S; moistureproof & dusttight
to IP64

LED lighted with the ability to accommodate

2,6, 12 & 24VDC power and includes reverse voltage
protection

Tall and dome style buttons in translucent

white, red & amber permitting sublimated

& pad printed legends

15/32" & 5/8" thread, press fit & dome case
styles available

Built-in current limiting resistor & reverse
polarity protection

Looks identical to the LP3 & LP5 series to
provide a cohesive panel look

RoHS/WEEE/Reach compliant

Standard Characteristics/Ratings:

LIGHTING:
Light Source Voltage (DC) Actual Voltage Nominal (DC)  Voltage Max (DC)
2 2 26
6 7 8
12 135 14.5
24 28 28.6
Seal: IP64 or IP68S
Operating Temp Range: -40°C to +85°C
MATERIALS:
Case: Anodized aluminum alloy
Button: Thermoplastic
Terminals: Standard silver plate
Mounting Hardware: Hex nut, lockwasher and panel gasket when applicable

LPL PART NUMBER CODE
LPL - X 0 (zero) X X X

Case Style Light Source Type* Seal Level ;e Color
E. Exposed Dome A. 2V Red LED 1. Unsealed 1. Silver
F. Flush Dome B. 2V Green LED 2. Dusttight 2. Black
R. Raised Dome C. 2V Amber LED 3. Watertight
1. Press Fit Mount D. 6V Red LED
3. 5/8" Thread Front Mount E. 6V Green LED
4. 15/32" Thread Rear Mount F. 6V Amber LED
6. 5/8" Thread Rear Mount G. 12V Red LED

H. 12V Green LED

J. 12V Amber LED

K. 24V Red LED

L. 24V Green LED

M.24V Amber LED

* For super bright LEDs, contact factory.
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Button Color Legend Style

A. Amber, Translucent Refer to Legend Table
(use Amber LED) for legend codes.

R. Red, Translucent Legends will be printed
(use Red LED) in white on amber and

; red buttons and in
W.White, Translucent black on white buttons.
The characters are
absent from the part
number if there is

no legend.

Specifications Subject To Change Without Notice



LPL

LPL INDICATOR LIGHTS PliGHTS

LED ILLUMINATED & SEALED

LPL-EO 2.120 MAX.
Exposed Dome Button ¢ 1.046 (.380) (1.247) 062 ¢ a0
LED 44
ANODE (+) “—_
| 2x 110fe-FH-—-—-—- i
@563
1 |
LED 5/8-24 UNEF-2A
g TO WITHIN .062 B
2X .020 CATHODE (-) JuTHIN 262
1.677 MAX. - (.442) =
LPL-FO ¢ 1046 fe——2.120 MAX.
Flush Dome Button LED ' (.380) (1.197)
ANODE (+)
‘ 2x 110fo—+-d+-—-—- — ]
@ .563
i
LED 5/8-24 UNEF-2A ) i
2X .02 CATHODE (- TO WITHIN .062 L
020 © OF FLANGE. |e .44 |
1.627 MAX. e (.492) -
2.120 MAX.
LPL-RO
Raised Dome Button ) ¢ 1.046 (.380) (2.177)
‘ 2X.110 ¥4 -H-—-—- _
¢ .'1563 T ~
5/8-24 UNEF-2A |
LED TO WITHIN .062
ANODE (+) CATHODE (-) OF FLANGE. |__44__
1.607 MAX. —(.512) =

)
C
0
T
o]
C
—l
._|
©)
Z
»n
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LPL

LIGHTS LPL INDICATOR LIGHTS

LED ILLUMINATED & SEALED

LPL-10

2.150 MAX.
Press Fit Mount
2X.020 (.380) (1.408) —.l(.312)- 624002
LED == | —
ANODE (+) ‘ ’
¢_5‘53 2% 110 o - —-— —-—>—¢_?75
CATHODE () 250 25 @ 500
l~—1.838 MAX.
2.150 MAX.
LPL-30
5/8" Threaded Front Mount LED (.380) (1.283) e (437)=] @ .875
ANODE (+) |
\ I
X 10feo-FH-—-—-—-—- -+ $.375
.i;63 D‘ ‘
1
5/8-24 UNEF-2A ~‘
TO WITHIN .062
CATHODE (-) OF FLANGE & 500
3104 25
1.713 MAX. 187 le—
LPL-40 2.150 MAX.

15/32" Threaded Rear Mount

2X .020 (.380) l-.34 -‘———.25
. \ L ‘

11 { —
M T
i —+ @ .375
i /¢
15/32-32 UNS-2A @ 563

TO WITHIN .062

LED

CATHODE (-) |' 130

le————1.560 MAX. OF FLANGE
LPL-60 2.150 MAX.
5/8” Threaded Rear Mount
.875
(1.033) f=— (.687) —= 2
LED (.380)
ANODE (+) ‘ _ _f
@ 5632x.110— oFr-—-—-—-—-— L 4—-+¢@& 500
5/8-24 UNEF-2A
LED TO WITHIN .062_/ % 375
CATHODE (-) OF FLANGE .25 .
e——1.463 MAX. 375
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P1

PUSHBUTTONS PER MIL-PRF-8805/3 msas089)  eussiiirons

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-83805. The dual break switching
mechanism has an incredibly fast transfer time, reducing arcing
and increasing contact life. The inherent wiping action breaks
welds and scrubs the contacts clean on every actuation.

Style P1-1

Style P1-3
The P1 switch offers vastly improved life under extreme e

conditions found in most military environments. Moistureproofing

is accomplished in two ways. The pushbutton is sealed with Style P1-8
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
e . ) ) . Style Style P1-6
design is also available in commercial construction as the P1-5
P3 series (add “W" to your part number). Style P1-2

High contact pressure (120g/4.2 oz), low contact resistance
(25mQ max) 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 P1is well suited i
to interface directly to computers and other solid state devices. b\ @

C us

Style P1-7

The P1 switch is a quality precision snap-action switch

designed for use in panel boards, control grips, computers, Standard Characteristics/Ratings:

instruments, pressure switches and other hand or machine

tod fieat " led hbutt itch ELECTRICAL RATINGS:
operated applications where sealed pushbutton switches are Load Sea Level @ 28VDC 50,000 feet @ 28VDC
required. Its precision permits the P1to be used as a limit switch or 115VAC, 60/400Hz or 115VAC, 60/400Hz
with unique size, high electrical ratings and a wide choice of Resistive 10A N/A
mounting styles. Inductive 5A 5A
Lamp 3A N/A
. Motor 3A N/A
Features' Center Contact 3A max N/A
¢ Button sealed with patented “rolling sleeve” principle DWV 1050Vrms 400Vrms
¢ Contact area sealed at button & terminals Low Level 10mA @ 30mV max DC or peak AC
* Less than 25mQ contact resistance Electrical Life: e
. . Mechanical Life: 50,000 cycles, circuit forms 3,4, &5
¢ |deal for low level switching as well as up to 250,000 cycles, circuit forms 1, 2 & 6
10 amp duty Seal: MIL-PRF-8805 Design 2 or
o Positive tactile feedback Watertight per IP68S or MIL-PRF-8805 Design 3

Operating Temp Range: -55°C to +85°C

e Variety of mounting styles

. Operating Force: 2.51bs. or 4.0 Ibs.
¢ Engraved buttons & bezels available Reset Force: 075 b. or 1.0 Ib.
¢ UL recognized & CSA certified Total Travel: 0.085 +/- 0.015 inches
o Watertight to IP68S available Overtravel: 0.012 inches min
. Movement Differential: 0.015 inches min o
e RoHS/WEEE/Reach compliant C
MATERIALS: L
Case: Black anodized aluminum alloy g
Button: Thermoplastic —
Terminals: Brass with silver plate, gold plate for low level 8
Terminal Hardware: Screws, lockwasher and solder lugs for screw terminal option zZ
(Vp]

Mounting Hardware: Hex nut and lockwasher, panel seal on watertight switches
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rusiiorions — PUSHBUTTONS PER MIL-PRF-8805/3 wis25089)

MOMENTARY ACTION, LOW LEVEL UP TO 10 AMPS

P1-1 (MIL-A) P1-7  (MIL-G)

-
.

[

|H.E AT

P1-2 (MIL-B) P1-8 (MIL-H)
gL B #|IEI|‘|
o L — 2 ‘1.-, 3
Hl__F il

P1-3 (MIL-C)
Unsealed P1-90013
Operating Force: 5.0 Ibs. max
Circuit: SPDT-DB
Case: Black anodized aluminum
Button: Black nylon
Thaanl:
R ]
An B
P1-5 (MIL-E) e ge -
FHLE
B, . 1P _ TH.
) | l‘f"'; !'.l!]I':.II;.II &E ':“";::'
1' = i
e " ] — E'_i:i
5T g
* i — ¢ Watertight P1-90024
- Dusttight P1-90014
_._| |- Operating Force: 4.0 +/- 1.0 Ib.
Circuit: SPST-N.O. 5
Case: Black anodized aluminum —152f) m—
P1-6 (MIL-F) Button: Red nylon 94n - "5l
Gew | 375 ||-— e B T
| -d- .II.II

T_ i— G Iae:u :-
) i WY -
3 * |
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P1

PUSHBUTTONS PER MIL-PRF-8805/3 sas089)  rususurions

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. 2.4.0Ibs. Momentary @ 2. Black
3.StyleC 3. Solder/Low Level 3.N.C. 3 Terminal ©® 3. Push-Pull 3. Orange
5. Style E 4. Screw/Low Level 4.N.0. 3 Terminal ® 4. Yellow
6. Style F 5.5 Terminal ® 5.Green
1.Style G 6.2 Circuit 6. Blue
8.Style H 1. Purple

8.Gray

9. White

* Add “W" for watertight to IP68S. (For watertight seal to MIL-PRF-8805 Design 3, please contact factory.)

@ 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:

Select the 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.

-
C
v
I
)
(e
—|
_|
©)
Z
»n
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P1

rusteorons  SPECIAL PURPOSE DESIGNS

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 Ib.

Reset Force: 1.0 [b. 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 |bs.

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

Large Diameter Button

Button diameter is 1.187” and is red anodized
aluminum mounted on a Type P1 style “C” body.
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

Total Travel: 0.085" +/- 0.015"
Operating Force: 4.0 +/- 1.0 |b.

Rest Force: 1.0 |b. min

Circuit: SPDT 2 circuit
Mechanical Life: 250,000 cycles
Button: Red nylon

Housing: Black anodized aluminum

P1-90108

: Style “C”
Case: Style *C Mechanical Life: 250,000 cycles
P1-30052 Electrical Life: 25,000 cycles
P1-30075
Special Knurled Shroud 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 |b.
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

¢ Watertight to IP68S

* 10 amp resistive rating

NOTE: Refer to Standard Legends Chart in Appendix
for available symbols.

¢ T Il e

P1-10142-X
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P3

COMMERCIAL

COMMERCIAL GRADE PUSHBUTTONS

PUSHBUTTONS

MOMENTARY ACTION, SEALED, SNAP-ACTION, DOUBLE BREAK

Makes and breaks every time! Less than 25mQ contact
resistance because the OTTO design features inherent rocking
action that breaks welds and wipes contacts clean.

The P3 is 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 pressure (120g/4.2 oz), low contact resistance
(25mQ max) 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 low level (gold plate) configuration, the P3is 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
¢ Less than 25m() contact resistance

¢ Positive tactile feedback

¢ Variety of mounting styles

¢ Engraved buttons & bezels available

¢ UL recognized & CSA certified

¢ 1 million mechanical cycle life

e Watertight to IP68S available

e RoHS/WEEE/Reach compliant

Specifications Subject To Change Without Notice

Style P3-8

Style P3-3 Style P3-3 with
Push-Pull Action
Style P3-6
Style P3-7

A @

C us

Standard Characteristics/Ratings:

ELECTRICAL 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 1050Vrms 400Vrms

Low Level 10mA @ 30mV max DC or peak AC

Electrical Life:

See Rating Chart

Mechanical Life:

1 million cycles, circuitforms 1,2 & 6
100,000 cycles, circuit forms 3,4 & 5

Seal: 1P64 or IP68S
Shock: MIL-STD-202, method 207
Operating Temp Range: -40°C to +85°C

Operating Force:

2.51bs. or 4.0 Ibs.

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 low level

Terminal Hardware:

Screws, lockwasher and terminal lug for screw terminal option

Mounting Hardware:

Hex nut, lockwasher and panel seal when applicable
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P3

rosserons  SEALED COMMERCIAL GRADE PUSHBUTTONS

IDEAL FOR USE IN HEAVY MACHINERY & COMMERCIAL APPLICATIONS

= 1. 375MAX. —=]
—  =—.250 - -
156 MIN, wr oMl . !
062 ——s={f=—  —={ [=——FROM POTTING , B TAR
. I T'l"Fl-_..-
— 1 S ¥
| — a—
4B .52 BTS o] rA
—U | =] ﬂllﬂ, .
- g
| anz *%-24 THPY
—=| = 250+.015 =il
Style P3-1 Style P3-3
82, | AT5. arp L 133 - 2
-—?"I | IR E1 ais
I ‘AT "I "I
]-_. . . [ 1 -
- - Bib e
e -4TR TERM
*_’_-. | g s THD l - "
24 Tho L-.:M | I AL E “-g-zd THE:
Style P3-6 Style P3-7 Style P3-8
P3 PART NUMBER CODE

ORDERING INFORMATION: X X

P3 - X X X
Select the OTTO P3 switch to match your application requirements. / / / \ \
Combinations of features are almost unlimited.

Case Style Terminal Circuit Operating Button
Example: P3-31111 is style 3 case, solder terminals, standard contact Style/Rating Form Force/Action Color
: _ . : : 1.Style 1 1. Solder/Std. 1.N.O. 1.25l|bs/Momentary  1.Red
rating, SPST-N.O. contgct c_:onflgurat_lpn, 25 Ib_s. operating force, red 3. Shle3 2 Sorew/Std NG 2 40lbs/Momentary 2 Black
button. For low level switching capability, specify P3-33111. 6. Style 6 3.Solder/LowLevel  3.N.C.3Terminal 3. Push-Pull 3.Orange
1.Style7 4. Screw/Low Level 4.N.0.3 Terminal 4. Yellow
8.Style 8 5.5 Terminal 5. Green
6.2 Circuit 6. Blue
7. Purple
8.Gray
* Add “W" suffix for watertight to IP68S. 9. White
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SPECIAL PURPOSE DESIGNS  rususirmons

EXAMPLES OF CUSTOMIZED P3 SERIES SEALED PUSHBUTTONS

Special Shaped Bezel

Total Travel: 0.085" +/- 0.015"

Operating Force: 2.5, +0.5, -1.0 Ib.

Reset Force: 0.75 Ib. min

Circuit: SPNO-DB (Other circuits available)
Mechanical Life: 1,000,000 cycles

Button: Red nylon

Housing: Clear anodized aluminum

P3-30017

Special Journaled Button
Watertight 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: 1,000,000 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)

Special Right Angle, Quick Connect
Tabs, P3-6 Style

Total Travel: 0.085" +/- 0.015"

Operating Force: 2.5, +0.5, -1.0 Ib.

Reset Force: 0.75 Ib. min

Circuit: SPNO-DB

Mechanical Life: 1,000,000 cycles

Button: Red nylon

Housing: Clear anodized aluminum

P3-60024

Special “"H” Case with

Round Shaped Button

Operating Force: 4.0 +/- 1.0 Ib.

Reset Force: 1.0 Ib. 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

Operating Force: 4.0 +/- 1.0 Ib.

Reset Force: 1.0 Ib. min

Circuit: SPNO-DB (Other circuits available)
Mechanical Life: 1,000,000 cycles

Button: Black polyester

Housing: Clear anodized celenex

P3-90037

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

Emergency Stop Pushbutton

1.89 MAX.

PART NUMBER | BUTTON COLOR

OF SHOULDER

B
C
operator to purposely operate the switch. The actuation P330115-1 RED “£
occurs below the height of the protective shroud, thus P330115-2 BLACK g =
protecting against unintentional actuation. P330115-3 ORANGE E— C
Same ratings and sealing characteristics as the ggggﬁgg EEF'EngV L o :||
standard P3 series. P330115-6 BLUE O
SPNC is shown. P330115-7 VIOLET Z
P330115-8 GRAY N w

P3-90009 P330115-9 WHITE 20 Wi d62 162 X 032

FASTONS

Specifications Subject To Change Without Notice
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P3-D
DOME
PUSHBUTTONS

SEALED DOME PUSHBUTTON SWITCHES

MOMENTARY ACTION, ATTRACTIVE & RUGGED FOR WET & DUSTY ENVIRONMENTS

Rugged pushbutton switches with new 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 (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 low 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 low contact resistance for
low 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:

¢ Attractive dome style button

¢ 2 contoured hutton styles

¢ Double break momentary action

¢ Withstands extreme shock & vibration
¢ Positive tactile feedback

¢ Solder & screw terminal styles

¢ Moistureproof & dusttight to IP64

e Watertight to IP68S available

¢ RoHS/WEEE/Reach compliant

L
'

-.-i " '-.4“ ... " |
( RN
W WHE T

- - ST l"
SIS P 1L | S |

L me
T oACke P Starelna b Lk LE
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Flush Dome Button
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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 1050Vrms

Low Level 10mA @ 30mV 100,000

Electrical Life:

See Rating Chart

Mechanical Life:

1,000,000 cycles, circuit forms 1,2 & 6
100,000 cycles, circuitforms 3,4 & 5

Seal:

IP64 or IP68S

Operating Temp Range:

-40°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:

0.015 inches min

MATERIALS:

Case: Anodized aluminum alloy

Button: Thermoplastic

Terminals: Brass with silver plate, gold plate for low level

Terminal Hardware:

Screws, lockwasher and terminal lugs

Mounting Hardware:

Hex nut, lockwasher and panel seal when applicable

P3-D PART NUMBER CODE

VAl

Button  Terminal

Style Style/Rating

1.Flush 1. Solder/Std.
Dome 2. Screw/Std.

2.Raised 3. Solder/Low Level
Dome 4. Screw/Low Level

X

Circuit Operating Bezel
Form Force/Action Color
1.N.0. 1.251Ibs/Momentary 1. Clear
2.N.C. 2.401bs/Momentary 2. Black
3.N.C.3 Terminal

4.N.0.3 Terminal

5.5 Terminal

6.2 Circuit

* Add “W" suffix for watertight to IP68S.

NN

Button
Color
1.Red
2.Black
3. Orange
4, Yellow
5. Green
6. Blue
1. Purple
8.Gray
9. White
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P4

AUXILIARY ACTUATORS FOR BASIC SWITCHES  "™cksnac:

BUSHING MOUNT PUSHBUTTONS FOR OTTO B2 & B3 BASICS

IP68S Sealed Construction

] - . Number Operating Release

P4 series auxiliary actuators are designed to work of Poles Force (0z) Force (0z)
with OTTO B2 (single break) and B3 (double break) 1 8 2
basic switches. Auxiliary type actuators offer a wide 2 16 2
variety of styles and types. Special basic switch 3 24 3
characteristics can be specified to match your 4 32 4
application needs. All case styles, except 1 and 4,
feature OTTO’s patented “rolling sleeve” principle
and are sealed to IP68S. — e TR

[l r - - - -
Unsealed Construction . PR f o v
These unsealed pushbutton actuators feature a - v [ .
choice of 1/4” and 15/32" mounting bushings with LI ' (1%735;;:‘;:::@
nylon buttons available in nine colors. Choose single, v e - e . 1thru 4 Poles
two, three and four pole models. To order standard | Case Style 1 (1/4-40 Bushing)
models, use the Part Number Code shown below.

Sealed Construction

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. Buttons are available in nine colors. Basic switches are
per MIL-PRF-8805/101.

Operating Force: 4.0 Ibs. max
Use Part Number Code below to specify your requirements.

P4-3 Case Style C Example P4-8 Case Style H Example RFI Shielding Option with
359 MAX" TURRET TERMINAL 1.359 MAX.~ MOiStlII'epI'OOf Panel Seal
431 30 STYES FIGURE) 105 RFI shielding can be included along with the
230 [‘ ~ %.‘25 — moistureproof sealing feature in all case styles
i [, 510 MAX (except styles 1 and 4) and in single or double pole
— s pt sty g p
@.315 S M TN momentary action. Case styles are illustrated at left.
f FLERIBLE INSULATOR . 250+.015 - TR i SEE The plunger seal is dusttight and moistureproof.
STYLE TERMINALS) TERNINAL 2TURES Basic switches per MIL-PRF-8805/101.
5/8-24UNEF-2A TO 1o w12y UNEE .
WITHIN 062 OF SHOULDER OF SHOULDER Operating Force: 5.0 Ibs. max

Plunger Seal: Moistureproof and Dusttight. See P1 series information for case styles A,B, F and G. To order, see Part Number Code below.

P4 PART NUMBER CODE
ORDERING INFORMATION: P x  ox % y X x
Standard Auxiliary Actuator Assemblies for Basies ~~_— _— 7 N
Select the OTTO P4 pushbutton switch assembly to match your ~ Case Terminal  Circuit Switching Bezel  Button =
o — . Style Style Form Action Color Color c
specific application needs. Standard and special features are 4 yy4otup  1.pCTerminal  1.SPDT3Terminal  1.Momentary  1.Siker  1.Red L
shown at right. Specify your choice by building the OTTO Part  2.styleB® 2. Turret 2. SPDT 4 Terminal 2TwoStep®@®  2.Black  2.Black 0o
Number Code 3.StyleC 3. Wire Wrap 3.DPDT 6 Terminal 3. RFI Shielded ® 3.0range C
: 4,15/32-32 THD 4.DPDT 8 Terminal (Momentary) 4. Yellow —
Example: P4-614121 features the style “F” case, DPDT (4 terminals 5 SvleA® 5.3PDT 9 Terminal @ 5. Green 6'
. . . 6. Style F 6.3PDT 12 Terminal @ 6. Blue
each), PC terminals, single step momentary action, black bezel 7 gyicc0 7.4PDT 12 Terminal @ 7. Purple Z
with red button. 8.Style H 8.4PDT 16 Terminal @ 8. Gray L)
9. White

@ See P1 Series information for front panel appearance details.
@ Available in case styles 1 and 4 only.

® Not available in case styles 1 and 4.

@ Available in circuit form 3 and 4 only.
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P4

PUSHBUTTONS
FOR BASICS

ACTUATORS FOR BASIC SWITCHES

BUSHING MOUNT PUSHBUTTONS FOR B2 & B3 BASICS

P4-10050-x
P4-10149-x
Rugged Sealed Panel
99 Part No. PartNo. Button
These rugged, sealed aluminum | SPDT-DB DPDT-DB Color
pushbutton actuators are anodized | P4-10050-1  P4-10149-1 Red
in a variety of colors. Available in | P4-10050-2  P4-10143-2  Black
one and two pole models. An O-ring /A P4-10149-3  Orange
provides the panel seal to keep N/A PA-10149-4 — Yellow
d dust from the basic N/A P4-10149-6  Blue
out water and dus N/A P4-101497  Purple
switches behind the panel. N/A P4-10149-9  Clear
Operating Force:
1 Pole: 2.5 Ibs. max
2 Pole: 4.0 Ibs.
To order, please use table.
L] n -
s A wilTa " = Wnwas
RN ] B - - - - - 1
— ! 1 o
ot :.ji_'.llI 1 om0 onEE gy | -“_E L
\ 2 . : I
£ r 1 : -
LI ML nL, '3 RN aRRLELPELL
LI L A 1 .k
L GEF 2 UMEE T TRPSID -
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Standard Sealed TwoStep™

Ideal for applications requiring three
modes of operation: “OFF,” Level 1 and
Level 2. Plunger seal is dusttight and
moistureproof. Available in P1 series bezel
styles C, F and H. Two pole only.

Standard Operating Force:
Position 1: 2.25 Ibs. max
Position 2: 3.25 Ibs. max

Total Travel: 0.140 inches max

Sequence of Action
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Miniature, Offset Pushbutton

This miniature switch features an offset pushbutton

to clear back of panel interference, stainless steel bush-
ing and natural acetal button.

Operating Force: 8 0z max

Circuit: SPDT

Rating: 1 amp Resistive

Mechanical Life: 50,000 cycles

Electrical Life: 25,000 cycles

P4-900027

Special TwoStep™ Pushbutton,
Dusttight Sealed

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
P4-20002

Style F, Panel Sealed, 2 Pole

Moistureproof and dusttight sealed switch features the
“F" style bezel, as illustrated on previous page. Button is
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

Splash and Dusttight Sealed,
2 Pole, 4 Circuit

Operating Force: 4.0 bs. +/- 1.0 Ib.
Circuit: DPDT 4 circuit

Rating: 5 amps Resistive
3 amps Inductive

Contacts: Gold plate per MIL-PRF-8805/101-010
Button: Black nylon

P4-10044
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SPECIAL PUSHBUTTON ACTUATORS

P4

PUSHBUTTONS
FOR BASICS

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

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: 250,000 cycles

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

White and other colors available. - a
Bezel: 0.969" dia.
P4-300015 Button: 0.600" dia.
P4-10155-2
For larger 1.5” dia., SPNO-DB design, see P1-90135-2.
Watertight Panel Sealed 1/4-40 Bushing, SPDT 2 Circuit
Double Pole This subminiature pushbutton switch features an

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 [bs. max

Rating: 1 amp Resistive

Contacts: Gold

Button Color: Choice of nine colors

P4-10073-X
(X denotes button color)

1

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

Plunger: Red nylon (Other colors available)

Bushing: Stainless steel

Single Level: P4-10022 TwoStep™: P4-20003

8 Pole, Positive Detent, Sealed

Circuit: 8 PDT
Rating: 1 amp Resistive
0.5 amps Inductive
Bracket: Stainless steel
Bushing: Aluminum black anodized
Button: Nylon, choice of nine colors
P4-10082-X
(X denotes button color)

Shroud Protected Button, 2 Pole

Button is protected against accidental actuation by a black
anodized shroud.

Operating Force: 4.0 Ibs. +/- 1.0 Ib.

Rating: 5 amps Resistive
2 amps Inductive @ 28VDC

Button: Red nylon
P4-900013

Miniature with Shrouded
Pushbutton, Unsealed

Total Travel: 0.070" max
Operating Force: 2.5 [bs. 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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P5

ALTERNATE
ACTION

ALTERNATE ACTION PUSHBUTTONS

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 operation
over a wide temperature range. Watertight sealing to IP68S is
available.

A vandal resistant style is available in the P5-V series. Custom
housings, shrouded buttons, contact configurations and
materials are available to suit your application requirements. We
also provide custom button engraving with epoxy ink backfill,
watertight versions and other special characteristics.

Features:
¢ Button sealed with patented “rolling sleeve” principle
¢ (Contact area sealed at case & terminals

¢ Moistureproof & dusttight to IP64 & MIL-PRF-8805
Design 2 or watertight to IP68S

¢ Less than 25m(Q contact resistance
¢ Handles low level up to 10 amps

¢ Variety of mounting styles

¢ Engraved buttons available

¢ Choice of 9 button & 3 bezel colors

¢ Panel appearance matches most other 0TTO
momentary pushbutton switches

¢ Unsealed construction also available
¢ RoHS/WEEE/Reach compliant

119 OTTO Full Line Catalog
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Style P5-3

offt” action

Style P5-4

Style P5-6

Style P5-1
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Standard Characteristics/Ratings:

ELECTRICAL RATINGS:

Load Sea Level @ 28VDC
or 115VAC, 60/400Hz

Resistive 10A

Inductive 5A

Lamp 1A

Motor 3A

DWV 1050Vrms

Low Level 10mA @ 30mV

Electrical Life: 25,000 cycles

Mechanical Life:

1,000,000 cycles

Seal:

P64 & MIL-PRF-8805 Design 2 or IP68S

Operating Temp Range:

-40°C to +85°C

Operating Force:

3.0 Ibs. +1/-0.5 Ib.

Total Travel: 0.180 inches max

Overtravel: 0.012 inches min

MATERIALS:

Case: Anodized aluminum alloy

Button: Thermoplastic

Terminals: Brass, silver plate or gold plate for low level

Terminal Hardware:

Terminal lugs, lockwasher and screw for screw terminal option

Mounting Hardware:

Hex nut, lockwasher and panel seal on watertight switches

Specifications Subject To Change Without Notice




ALTERNATE ACTION PUSHBUTTONS

P5

ALTERNATE
ACTION

SEALED AGAINST DUST & MOISTURE

P5-1 Series
Case Style 1
Press Fit Mount

—e

1.281 MAX.

=

.250

062 ——=

=—.156 MIN.
FROM POTTING

P5-3 Series
Case Style 3
Bezel/Threaded Bushing

=@ .815=

1.281 MAXQ‘

L3102

156 MIN
FROM POTTING

@ .315 .250£.015 —= |<— .0624’| r*
— I —
" { & 563 @.315 E - —  $.563
L623E.001 T 17— . 717 i ]
| FEN ? J L 1824.015
L25+.015 =T #2-56UNC-28B
.500 . .
8.5 #2-56UNC- 28 J @500+ 01 5/8- 24UNEF - 2
187+ .015 81— = TO WITHIN 062
OF SHOULDER
P5-4 Series P5-6 Series
Case Style 4 Case Style 6
15/32" Threaded Bushing < | ¢3 yax, —= 5/8" Threaded Bushing
le—— 1.281 MAX. —=
—e] =— 275
.375+.015
—e 34 —.182£.015 062 ——=f = —= j=—.062
h .250 | .156 MIN.
] A FROM POTTING
,,,,,, % @ .563 | —1-
7 W |_{ +.003
\ - =1 - @} ax 182 #5635
.070 HOLE TYP ?
15/32-32UNS-2A 5/8-24 UNEF-2A
TO WITHIN .062 TO WITHIN .062 -
OF SHOULDER OF FLANGE
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. Silver 1. Red
3.Style 3 2.Screw @ 2. SPST/Gold/Commercial 2. Dusttight 2. Black 2. Black
4. Style 4 3.0.250" Quick Connect 3. SPDT/Silver/Commercial 3. Watertight 3. Red 3.Orange
6. Style 6 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

@ Screw terminals available on SPST circuit forms only.

Specifications Subject To Change Without Notice
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P5-D
ALTERNATE
ACTION

ALTERNATE ACTION DOME PUSHBUTTONS

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

¢ Less than 25mQ contact resistance

¢ Handles low level up to 10 amps

¢ Choice of 9 hutton colors

¢ Moistureproof & dusttight to IP64 & MIL-PRF-8805
Design 2 or watertight to IP68S options

¢ Unsealed construction also available
¢ RoHS/WEEE/Reach compliant

Nl Prie
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«push 0N

push oft” action

Flush Dome Button

n

Standard Characteristics/Ratings:

ELECTRICAL RATINGS:

Load Sea Level @ 28VDC
or 115VAC, 60/400Hz

Resistive 10A

Inductive 5A

Lamp 1A

Motor 3A

DWV 1050Vrms

Electrical Life: 25,000 cycles

Mechanical Life: 1,000,000 cycles

Seal: P64 & MIL-PRF-8805 Design 2 or IP68S

Operating Temp Range: -40°C to +85°C

Operating Force:

3.0 Ibs. +1/-0.5 Ib.

Total Travel: 0.180 inches max
Overtravel: 0.012 inches min
MATERIALS:

Case: Anodized aluminum alloy
Button: Thermoplastic

Terminals: Brass with gold over silver

Terminal Hardware:

Screws, lockwashers and terminal lugs for screw terminal option

Mounting Hardware:

Hex nut, lockwasher

-0 T = Tuanlr =*: 9= 11 W
P5-D PART NUMBER CODE
P5-D X X X X X
Button Terminal Circuit Form/Contact Seal Level Bezel Button
Style Style/Rating  Material/Grade Color  Color
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
3.0.250" Quick 3. SPDT/Silver/Commercial 3. Watertight 3. Orange
Connect 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

@ Screw terminals available on SPST circuit forms only.
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VANDAL RESISTANT PUSHBUTTONS

P5-V

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 OTTOQ’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 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:

¢ Security (aluminum) or vandal resistant
(stainless steel) case & button

¢ Button sealed with patented “rolling sleeve” design
¢ Contact area sealed at case & terminals

e Watertight to IP68S or dusttight & moistureproof
to IP64

¢ Less than 25m() contact resistance
¢ Handles low level up to 10 amps

¢ 1 million mechanical cycle life

* RoHS & WEEE Compliant

Specifications Subject To Change Without Notice

High Profile
Flat Button

High Profile
Curved Button

Standard Characteristics/Ratings:

ELECTRICAL RATINGS:

Load Sea Level @
28VDC or 115VAC, 60/400Hz

Resistive 10A

Inductive 5A

Lamp 1A

Motor 3A

DWV 1050Vrms

Low Level 10mA @ 30mV

Electrical Life: 25,000 cycles

Mechanical Life: 1,000,000 cycles

Seal: P64 or IP68S

Operating Temp Range: -40°C to +85°C

Operating Force:

3.0 Ibs. +1/-0.5 |b.

Total Travel: 0.180 inches max

Overtravel: 0.012 inches min

MATERIALS:

Case: Anodized aluminum alloy or stainless steel
Button: Anodized aluminum alloy or stainless steel
Terminals: Brass with gold over silver

Terminal Hardware:

Screw, lockwasher and terminal lug when

applicable

Mounting Hardware:

Hex nut or knurl nut, lockwasher and panel seal when applicable

www.ottoexcell
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P5-V

VANDAL RESISTANT

PUSHBUTTONS

VANDAL RESISTANT PUSHBUTTONS

SEALED AGAINST DUST & MOISTURE

High Profile, Flat Button
Bezel Profile/Button Style 1

& .87

~——-1.47 MAX.

*-.17’-%.44

Low Profile, Curved Button

Bezel Profile/Button Style 4

-— ¢ .88

.14+

~— 2X 1.45 MAX.

r.44*-

High Profile, Curved Button
Bezel Profile/Button Style 2

& .87

Flush Mount, Flat Button
Bezel Profile/Button Style 5

A

047 = = .44 =

~——1.39 MAX. —=

Low Profile, Flat Button
Bezel Profile/Button Style 3

~—— 1.40 MAX.

.625-24 UNEF-2A

.750-20 UNEF-2A

Case Style
- @ .57 Dimension 1-4 5-8
l A (Button Dia.) 0.53 0.590
B (Thread) 0.625-24 UNEF-2A 0.750-20 UNEF-2A
B D-Flat 0.59 or 0.594 0.718
P5 PART NUMBER CODE
P5 - X X X X X X
Type Thread Terminal Style/ Circuit Form/ Seal Bezel Profile/
Bezel Color Contact Material 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 2.5/8-24 & Knurl Nut 2. Screw Terminal/Silver @ 2. SPST/Gold 2. Watertight 2. High Profile/Curved Button
3.5/8-24 W/D-Flat & Hex Nut 3. Solder Terminal/Black ® 3. SPDT/Silver 3. Low Profile/Flat Button
4. 5/8-24 \W/D-Flat & Knurl Nut 4. Screw Terminal/Black ® @ 4. SPDT/Gold 4. Low Profile/Curved Button

5. 3/4-20 & Hex Nut

6. 3/4-20 & Knurl Nut

1. 3/4-20 W/D—Flat & Hex Nut
8. 3/4-20 W/D-Flat & Knurl Nut

5. Flush Profile

@ Only Available on P5-A Styles.
@ Screw terminals available on SPST circuits only.
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P7

SUBMINIATURE
PUSHBUTTONS

COMMERCIAL & MILITARY GRADES

MOMENTARY ACTION, SEALED SUB-SUBMINIATURE PUSHBUTTON SNAP-ACTION SWITCHES

The P7 series incorporates OTTQ’s patented double break

design in a significantly smaller package than the P1 series. Style

These subminiature switches embrace today’'s technology P7-6 Style
requirements by allowing for a large number of switches to fit Style P7-5

within a faceplate. P7-2 Syle

The long life snap-action design is protected from the
environment by a silicon rubber boot, operating on a patented
“rolling sleeve” principle that gives long sealed life and
smooth operation.

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
P7-3 case style has 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 P64
and MIL-PRF-8805 Design 2 or watertight to IP68S and to
MIL-PRF-8805 Design 3.

Features:

¢ Low level switching capability

¢ Less than 25mQ contact resistance
¢ High contact pressure

e § circuit variations

¢ Positive tactile feedback

¢ Variety of mounting styles

¢ Qualified to MIL-PRF-8805/110

¢ Moistureproof & dusttight to IP64 & MIL-PRF-8805
Design 2 or watertight to IP68S & MIL-PRF-8805
Design 3

* RoHS/WEEE/Reach compliant

Specifications Subject To Change Without Notice

P7-1

Style Style
P7-5 P7-3

Style
P7-8

NE

Standard Characteristics/Ratings:

ELECTRICAL RATINGS: Sea Level @ 28VDC 50,000 feet @ 28VDC

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 1.5A  N/A N/A N/A - N/A

DWv 1050Vrms 400Vrms

Center Contact 3A max

Low Level 10mA @ 30mV

Electrical Life: 25,000 cycles

Mechanical Life: 1,000,000 cycles

Seal: IP64 and MIL-PRF-8805 Design 2 or IP68S and MIL-PRF-8805
Design 3

Operating Temp Range: -40°C to +85°C

Operating Force: 1.7 +/-0.5b.

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

MINI-SIZED PER MIL-PRF-8805/110

SEALED AGAINST DUST & MOISTURE, LOW LEVEL SWITCHING OPTION

125 OTTO Full Line Catalog

6. PC Pin/Mil. Watertight
7. Solder/Com. Watertight/Short
8. PC Pin/Com. Watertight

@ Not available with Case Styles 1,2 & 5.

. . . 75
e P7-6 Series
- .26
P7-1 Series (R -||— 047 N.C.
- . L B Case Style 6 .125—= .09 MIN.
Case Style 1 - o 417 ' o r ﬂ EROM
; ! ¥ i 19/32 | | POTTING
Press Fit Mount | i .I-E- |_| R ;I':_"'ﬁ Threaded @ .562 1 “iﬂ:
- E#— 3 _ Bushing .343
Also available with L L i TIFEEFE ? | — ©
PC terminals. e . ) e e Also available with X 15/32.320NS.2A N.O:
AR Gl - : PC pins. '$.192 RN oo
L wi- OF SHOULDER
P7-7 Seri PR
; gy = = . LA -1 >eries LR
P7-2 Series * : e om )
. e Case Style 7 T .
Case Style 2 4% - TaT PHL Press Fit Mount - s
Press Fit Mount Fr ' i L il Eﬂ' -y I'x"rj .
-4 E . F Also available with Fooan - Thigs
f - .- - -——
Also available with R PC pins. 150 "
PC pins. (aln] . AL e s
QL e [ - g~ - ! IFTETEER
M -im . oo Rl
5a ] P7-8 Series SR
P7-3 Series 038 T - v
.038 ‘11 )
129 Case Style 8 .=, e
Case Style 3 ; Press Fit Mount , = -~ TR =
Bezel/Threaded 23435 o, Guarded Button - e T
Bushing : o 'y . N
@.562 — e
) ) RN - Also available with mor " L -
Also ava||§ble with A69_32UNs-24 THO, PC pins. ot - o R
PC pins. OF SHOULDER Y - - 1 J3
- 17 -
Terminal
P7-5 Series Style
“A" & “B"
Case Style 5
1/4” Threaded
Bushing
Also available with Standard
PC pins.
PC Pin
NL”‘::“::Q P7 PART NUMBER CODE
atte , : P - X X X X X X
(As viewed from ’ '\ \ \
switch bottom. Case  Terminal Style/ CircuitForm  Contact Rating Bezel Color/ Button
See above drawings Style  Construction Grade Button Dia.  Color
for terminal ' - @.040 MIN. TYP. 1.Style1 A.Std.Commercial Solder  1.N.. 1.5 1.Clear/Std.  1.Red
identification.) - ]’"" v 2.Style2 B.Std. Watertight 2.N.C. 2. Low Level Mil. 2. Black/Std. 2.Black
PC C%@&NTEINNTG SPIADTETERN 3.Style 3 Commercial Solder 3.N.C.3Terminal 3.Low Level Com. 3.Clear/0.312@ 3.0range
. ] — 5.Style5 1. Solder/Military/Short 4.N.0.3 Terminal 4.Black/0.312@® 4. Yellow
. 6.Style6 2. Solder/Commercial/Short 5.5 Terminal 5. Green
(TSR FARRY FEHHY Y 1.Style7 3. Solder/Mil. Watertight/Short 6. 2 Circuit 6. Blue
u -eu' --j,;_ . J'_-u - 8.Style8  4.PC Pin/Commercial 7. Purple
BT 5. PC Pin/Military 8. Gray
9. White
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P7

SPECIAL PURPOSE DESIGNS  rusteurrons

EXAMPLES OF CUSTOMIZED P7 SEALED PUSHBUTTONS

- A T -
Special Longer Length Button - i WL
F_':'\l_‘: - om -
- TEY - s 44
Panel seal gasket and watertight enclosure. -
eal g g . .-'i"‘::';':‘ﬁ;
Button is black nylon. Bezel is black . i ,+}
anodized aluminum alloy. i I'!:\'i[\' I.*'IJ-
i k
Actuation OTTO Part Number Er =
Momentary P7-500001 —vae -
b 40 THO - ORED v
HI_E
Special Large Button, Press Fit o5
== T2
. . . . el —
Available with a 0.375" dia. button with three el - |-. 55 ma
color options. uen - |- | ANE
Color OTTO Part Number T I = ! e b
Red P7-900001 I 320 ]
Black P7-900002 .
White P7-900009 : 505 1A ' oML
Contact factory for additional button color | -y K 0% nd
Special Snap-0n Button, Wire Leads
Features changeable snap-on button caps .
available in two diameters and in a range of colors. e, A - - . n :'" " . L
Switch is splashproof sealed per MIL-PRF-8805 e .- - womn
and is supplied with a silicone panel gasket. nal. _"_;‘ v . ! ' _..-__-"'?"“H._
1 . = '
Part Number: P7-500018 wa t HE I C E' : -1
1 ' ' -
Button Color 0.440” Dia.  0.375" Dia. —— : . oo et !
Red C400725-1  C400723-1 _ T L) | {
Black C400725-2  C400723-2 o emet 1 v ' H 1
Orange C400725-3  C400723-3 = o= " L
White C400725-9  C400723-9 " el "
Contact factory for additional button color options.

Mini Pushbutton, Shrouded 090 MIN.

FROM POTTING

This shrouded pushbutton is designed to reduce
the chance of inadvertant actuation. Button size
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is .19". Enclosure design is watertight per IP68S. @190 -l GeEa) ) '%&Ftie\ors
Actuation OTTO Part Number
Momentary P7-900196 0 |——|

.468-32 UNS-2A THREAD
TO WITHIN .062 OF
SHOULDER
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P7-D

susteurrons | SEALED DOME PUSHBUTTONS

MOMENTARY ACTION, ATTRACTIVE & RUGGED FOR WET & DUSTY ENVIRONMENTS

The P7-D pushbutton switch is a momentary switch with a Raised Dome Button
contoured dome style pushbutton. Two design versions are
offered; flush dome and raised dome button profile. The
P7-D features a shorter behind panel depth, dusttight and
moistureproof sealed construction excellent mechanical and
electrical performance while operating under the most severe 7
conditions. one million operations at 1 amp resistive, 50,000

at full rated load of 5 amps resistive or 3 amps inductive. Flush Dome Button

The P7-D is a double break switch with momentary circuit, the :
positive tactile feedback signals the operator when the switch NC@LS

is operated. Multiple contact variations are available as well as . .
P P Standard Characteristics/Ratings:

a variety of special order button legends. High contact pressure

and unique contact design provide low contact resistance for ELECTRICAL RATINGS:  Sea Level @ 28VDC or 115VAC, 60/400Hz
low level switching capability as well as full rated service. Load N.0./N.C. Life Cycles
This quality precision snap-action switch is designed for use Resistive 1A 1,000,000
in instrument panels, grips, computers, heavy equipment and Resistive 5A 50,000
other applications where attractive rugged pushbutton switches Inductive SA 50,000
are required. DWv 1050Vrms
Low Level 10mA @ 30mV max 25,000
. Electrical Life: See Rating Chart
Featu res' Mechanical Life: 1,000,000 cycles
¢ Attractive dome style buttons Seal: 1P64 & MIL-PRF-8805 Design 2 or IP68S
e Low level switching capability Operating Temp Range: -55°C to +85°C
. Operating Force: 1.7 +/- 0.5 Ib. (standard force)
¢ Less than 25mQ) contact resistance Total Travel: 0,080 inches max
o ng!h c(-)ntac-t pressure MATERIALS:
* 6 circuit variations Case: Anodized aluminum alloy
¢ Positive tactile feedback Button: Thermoplastic
° Variety of mounting styles Contacts: Brass with gold over silver
Terminal Hardware: None provided

e Constructed in accordance with
MIL-PRF-8805/110 (no QPL)

¢ UL recognized & CSA certified )
* Dusttight to IP64 & MIL-PRF-8805 Design 2 or Terminal Style Short
watertight to IP68S e .._I_._..| 2

Mounting Hardware: Hex nut, lockwasher and panel seal on watertight versions

bR L R LT
P7-D PART NUMBER CODE — —— =TI - -
P7-D X X X X X X
Button  Terminal Style/ Circuit Form Contact Bezel Button Terminal Style A" &
Style Construction Grade Rating Color  Color e 084
F.Flush A. Std. Commercial Solder 1.N.O. 1. Std. 1.Clear  1.Red r .090+.002
R.Raised B. Std. Watertight 2.N.C. 2.Low Level Mil. 2.Black  2.Black N.O,
Commercial Solder 3.N.C.3Terminal ~ 3.Low Level Com. 3.0range _9|J r <055

1. Solder/Military/Short 4.N.0.3 Terminal 4. Yellow —OF

2. Solder/Commercial/Short 5.5 Terminal 5. Green

3. Solder/Mil. Watertight/Short 6.2 Circuit 6. Blue

4.PC Pin/Commercial 7. Purple .055 -020+.001

5. PC Pin/Military 8.Gray NG

6. PC Pin/Mil. Watertight 9. White —= = .130 MAX.

7. Solder/Com. Watertight/Short Standard

8. PC Pin/Com. Watertight
NOTE: For PC mounting pattern, see P7 series.
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P8

COMPACT

COMPACT PUSHBUTTONS

PUSHBUTTONS

MOMENTARY OR PUSH-PULL ACTION, SHORTER BEHIND PANEL, SUBMINIATURE DOUBLE BREAK

Makes and breaks every time!
OTTO'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 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 (120g/4.2 oz), low contact resistance
(25mQ max) 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 low level configuration the P8 is well suited to interface
directly to computers and other solid state devices.

The P8 series is a quality precision snap-action switch designed
for use in panel 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 OTTO 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 OTTO’s P1/P3
¢ Patented “rolling sleeve” button seal

¢ Contact area sealed at button & terminals
¢ Positive tactile feedback

¢ Less than 25m() contact resistance

¢ Variety of mounting styles

¢ Variety of button lengths & shapes

¢ Engraved buttons & bezels available

e Mechanical life 1 million cycles

e UL recognized & CSA certified

e Sealed to IP64 or IP68S

¢ Reach compliant

Specifications Subject To Change Without Notice

Style
Style Style -
Style be 3 Pg.1 P8-5
P8-8
Style
P8-4
Style Styl
P8-6 P37

A @

C

us

Standard Characteristics/Ratings:

ELECTRICAL RATINGS:

Load Sea Level @
28VDC or 115VAC, 60/400Hz
Resistive 10A
Inductive 5A
Lamp 3A
DWV 1050Vrms
Low Level 10mA @ 30mV

Electrical Life:

100,000 cycles (25,000 low level)

Mechanical Life:

1,000,000 cycles

Seal:

P64 or IP68S

Operating Temp Range:

-40°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 gold

Terminal Hardware:

Terminal lugs, screws and lockwasher where applicable

Mounting Hardware:

Hex nut, lockwasher, panel seal gasket when applicable

www.ottoexcellence.com
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P3

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"

P8-3, Style C Bezel

0.625-24 Bushing

Flat Button Shape Shown
Specify Dia.: 0.312" or 0.375"

Small Bushing
P8-4: 0.500-32 Bushing
P8-5: 0.469-32 Bushing

Flat Button Shape Shown

P8-6, Style F Bezel

0.625-24 Bushing
Flat Button Shape Shown

Specify Dia.: 0.312" or 0.375"

Height: 0.187" or 0.250" Height: 0.187" or 0.250" Specify Dia.: 0.312" or 0.375" Height: 0.187" or 0.250"
Height: 0.187" or 0.250"
- DRTS .
- Q823 ¢ 0D THRECANCO NLET 1 OB
745 . —T —.
N Y I 1 ]
1 ~— g —
g - : y g — '
1 T i .
F L H r —_— " -n'
1t & 13 |
"I INE R N ;r - i I.-l' TG
wo ke " " 1
PR ] L ] | ) 1 l |
o = RN Model  Terminal Styles “A” (inches)
- - .. odel erminal Styles
137 T+ R4 EVGHIIG P8-4 1,2,485 0870
Terminal Styles  “A” (inches) Terminal Styles  “A” (inches) 386 0.984 Terminal Styles  “A” (inches)
12,485 0.808 1,2,485 0.683 P8-5 12,485 1.097 12,485 0.808
3%6 0922 386 0.797 386 ran 3%6 0922
P8-17, Style G Bezel P8-8, Style H Bezel Dome Push-Pull
0.625-24 Bushing 0.625-24 Bushing Button Shape Button Shape

Flat Button Shape Shown
Specify Dia.: 0.312" or 0.375"
Height: 0.187" or 0.250"

T EEA -

Specify Dia.: 0.312" or 0.375"
Height: 0.187" or 0.250"

Flat Button Shape Shown Available as Button Style P only.
Specify Dia.: 0.312" or 0.375"

Height: 0.187" or 0.250"

YU

P
| » ""#‘L
fEaTeR ]
F‘J il |
) . Terminal Styles  “A” (inches) i} ' ( :‘
Terminal Styles  “A” (inches) 1.2,48&5 0.810 —
1,2,485 0.683 386 0.924
3&6 0.797
ORDERING INFORMATION:
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 @
. wAn 1.Style A 1. Solder/Silver 1.N.O. 1. Std./Unsealed ® 1.25I|bs/Momentary  1.Red A.0.375"/0.250"/Flat

Example: P8-316329B specifies a “C” 3 syiec 2.Screw/Siver  2.N.C. 2. Std Moistureproof 2.401bs/Momentary 2.Black  B.0.375"/0.250"/Dome
style bezel, silver color case, solder  4.050-32THD 3.Faston/Silver ®  6.2Circuit ~ 3.Std/Watertight 3. Push-Pull @ 3.0range  C.0.375"/0.187"/Flat

. . P - . 5.0.469-32 THD 4. Solder/Black 4.Low Level/Moistureproof 4. Yellow D.0.375"/0.187"/Dome
terminals, 2 circuit Co_ntaCt conflguratlon, 6. Style F 5. Screw/Black 5. Low Level/Watertight 5.Green E.0.312"/0.250"/Flat

standard contact rating, watertight seal  7.style6 6. Faston/Black ® 6. Std/Dusttight 6. Blue F.0312"/0.250"/Dome
construction, 4.0 Ibs. operating force  8StleH 1.Purple  6.0312'/0.187"/Aat

. . " 8. Gray H.0.312"/0.187"/Dome

momentary action, white button 0.375 9 White  P.0375"/0.250"/Flat@

@ 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 low level current duty.

diameter by 0.250” long, dome shaped.
For low level switching option, specify
P8-316529B.

129 OTTO Full Line Catalog
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VANDAL RESISTANT PUSHBUTTONS

P8-V

COMPACT
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 pressure (120g/4.2 oz), low contact resistance
(25mQ) 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 low level (gold plate) configuration makes the
P8-V switches well suited to interface directly to computers and
other solid state devices.

Features:
e Stainless steel vandal resistant case
¢ Aluminum security level case

e Watertight to IP68S or moistureproof & dusttight
to IP64

¢ Positive tactile feedback

* Less than 25m() contact resistance

¢ Variety of case and button styles available
e Mechanical life 1 million cycles

¢ UL recognized & CSA certified

e UL1500 ignition protected

¢ Reach compliant

Specifications Subject To Change Without Notice

Flush Mount,
5/8" Thread Shown

Y

9

us

Standard Characteristics/Ratings:

ELECTRICAL RATINGS:

Load Sea Level @ 28VDC
or 115VAC, 60/400Hz

Resistive 10A

Inductive 5A

Lamp 3A

DWV 1050Vrms

Low Level 10mA @ 30mV

Electrical Life:

100,000 cycles (25,000 low level)

Mechanical Life:

1,000,000 cycles

Seal:

P64 or IP68S

Operating Temp Range:

-40°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

B Anodized aluminum alloy or stainless steel
Terminals: Standard silver plate or optional gold plate for

low level applications

Terminal Hardware:

Terminal lugs, screws and lockwasher when applicable

Mounting Hardware:

Hex nut, lockwasher and panel seal gasket when applicable

www.ottoexcellence.com
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P8-V

COMPACT
PUSHBUTTONS

VANDAL RESISTANT PUSHBUTTONS

MOMENTARY ACTION, SHORTER BEHIND PANEL, SUBMINIATURE DOUBLE BREAK, SNAP-ACTION

Low Profile, with Curved Button
Style 4

High Profile, with Flat Button
Style 1

.866
~— (.866 ?

58— |=.467 =

.95 ‘

- \»I L 200 e

Flush Mount
Style 5

High Profile, with Curved Button
Style 2

106
~— 578 —

fa—

~=——-o.860
.250

.076 ’*

866 ~ 375+

.047——|

Low Profile, with Flat Button
Style 3 1.03
¢'I866 .078—— [=-.546 —
Case Style
— Dimension 1-4 5-8
A (Button Dia.) 0.525 0.590
- = =TIt -7 ¢.563 B (Thread) 0.625-24 0.750-20
e D-Flat 0.594 0718
\ —= L.ZO
P8-V PART NUMBER CODE
P8 - X X X X X X X
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.0. 2. Std./Splashproof 1.251bs. 1. High Profile/Flat Button
(SS Case & Button) 2, 5/8-24 & Knurl Nut 2. Screw Terminal/Silver 2.NC. 3. Std,/Watertight 2.401bs. 2. High Profile/Curved Button
A. Security Level 3.5/8-24 W/D-Flat & Hex Nut 3. Faston Terminal/Silver @@ 6.2 Circuit 4. Low Level/Splashproof 3. Low Profile/Flat Button
(AL Case & Button) 4 50 94 \W/D_Flat & Knurl Nut 4. Solder Terminal/Black ® 5. Low Level/Watertight 4. Low Profile/Curved Button
5. 3/4-20 & Hex Nut 5. Screw Terminal/Black ® 5. Flush Profile
6. 3/4-20 & Knurl Nut 6. Faston Terminal/Black ®@® ® Only available on P8-A Styles
1.3/4-20 W/D-Flat & Hex Nut @ Overall length +0.12" for faston terminals
8.3/4-20 W/D-Flat & Knurl Nut ® Faston receptacles: 0.187" on N.0.; 0.110” on N.C. terminals
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PO

SEALED DOME PUSHBUTTON SWITCHES  susieumions

MOMENTARY ACTION, ATTRACTIVE & RUGGED FOR WET & DUSTY ENVIRONMENTS

The P9 Dome series pushbutton switches feature a contoured

dome style pushbutton and share similar size and characteristics

to the P7 series. Major differences are plastic housing construction Raised Dome with
and the availability of a shorting bar contact arrangement. There Threaded Case
are two button versions: low button profile and high button

profile. 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. They also offer excellent mechanical and electrical

performance while operating under severe conditions found in

demanding applications.

The P9 Dome series is offered in dusttight and moistureproof

sealed construction. One million mechanical operations and an ~ Flush Dome with
electrical life of 25,000 operations at full rated load of 5 amps Threaded Case
resistive or 3 amps inductive.

Watertight sealing is available simply by adding a “W" suffix
to the part number to specify IP68S rating.

The P9 Dome series is available in standard and low-force

double break snap-action and non-snap shorting bar models.

All are momentary action. Special contact variations are .

. . . . Snap-In Case with

available. High contact pressure and unique contact design 0.110" Quick Connect Terminals

provide low contact resistance for low level switching

capability as well as full rated service. Solder, PC Pin, and 0.110"

Quick Connect termination options are available. A @
[} us

Positive tactile feedback signaling the operator when the switch

is operated is available in snap-action models but not shorting Standard Characteristics/Ratings:

bar models. ELECTRICAL RATINGS: Sea Level @ 28VDC or 115VAC, 60/400Hz
The P9 Dome series is a quality precision switch designed for Load N.0./N.C. 2 Circuit
use in panels, control grips, computers, instruments, heavy Resistive 5A 4A
equipment and other demanding applications where attractive, Inductive 3A 27
rugged pushbutton switches are required. DWV 1050Vrms
Low Level 10mA @ 30mV
. Electrical Life: 25,000 cycles 5A @ 28VDC resistive snap-action
Features' Mechanical Life: 1,000,000 cycles
e Attractive dome style button Seal: P84 or IP68S
e 2 hutton heights Operating Temp Range: -40°C to +85°C
Operating Force: Standard: 1.7 Ibs. +/- 0.5 Ib.

¢ Double break or shorting bar, momentary action Low Force: 12 0z +/- 4 0z
¢ All plastic housing & button construction Shorting Bar: 18 oz +/- 6 oz
e Threaded body or snap-in panel mounting Total Travel U

Overtravel: 0.010 inches min
e Withstands extreme shock & vibration
. . MATERIALS:
¢ Positive tactile feedback contact transfer on — ——
i dels ase: ermoplastic
snap action mo Button: Thermoplastic
e Solder, PC Pin & 0.110” Quick Connect Terminals: Brass with gold over silver -
terminal StV'ES Terminal Hardware: None provided (=
. . . - (9]
¢ Moistureproof & dusttight to IP64 or watertight Mounting Hardware:  Hex nut, lockwasher T
Panel gasket when applicable w
to IP68S =
e UL recognized & CSA certified 3
« RoHS/WEEE/Reach compliant )
(9]
Specifications Subject To Change Without Notice www.ottoexcellence.com 132



PO

DOME
PUSHBUTTONS

SEALED DOME PUSHBUTTONS

CHOICE OF SNAP-ACTION & SHORTING BAR ACTION

oG )
[
v - -
ELIP R T 4 ] —
L mamae v, f |
LTk
. -I - ihe i =
15/32-32 UNRS-2A : N
THD to within 0.062 - . :1.=r.-'.1-| 15/32-32 UNRS-2A ‘
of shoulder ) ; . THD to within 0.062
Pret v omm lasalel e 204 02—

Snap-In Case

Flush Dome Button Style
(PC Terminals Shown)

Raised Dome Button Style

256

NO r=—

—>I

(128 A‘ = NC
1 - AI
T3 Ialr_‘ ‘ 3 R -
s ia T
K | 1 292 — t+— 142
."'r'F Prz:m FRTF®LT" T -7 _{
208 0L NC
*& Bk FOR SIFC 0l X @.040 MIN. SNO
P dbetil Component Side
P.C. Mounting Pattern
(As viewed from switch bottom)
Recommended Panel Openings
= i O - 5L 500 *Panel Thickness Recommended 0 DIM. Across D-Flat
0.024* 0.505 0.460
0.031 0.505 0.460
0.118* 0.505 0.460
P | i 0.125 0.505 0.460
" n & EH i ".-l_-:: ¥ [T *Must use panel gasket 401669 supplied with the switch.
"_-I."
} L

Solder Terminals
(Terminals not
orientated to flat)

(Orientated to case
flats as shown)

PC Pin

¢ Flush Neoprene Black Boot P/N 402339
¢ Raised Neoprene Black Boot P/N 402246

¢ Snap-in case allows front panel mounting into 0.024" or 0.118" thick
panels using panel gasket 401669 or into 0.031" and 0.125" thick panels

e (.110" Quick Connect terminals allow reliable, solderless wire connections

Threaded Case Snap-In Case * Flush Silicone Translucent Boot P/N 402599-1
* Raised Silicone Translucent Boot P/N 402611-1
ORDERING INFORMATION: o "\"\X\
Select the OTTO P9 series features that Button & Case Style*** Terminal Style Circuit Switch Action Case/ Button
match your specific application. Standard Form Bezel Color  Color
H H 1. Flush Dome & Threaded Case, Std. Finish 1. Solder 1.N.O. 1. Standard Snap-Action 1. Red 1. Red
and s_pemal feat"_J res are .Shf)Wﬂ at I’Ight. 2. Raised Dome & Threaded Case, Std. Finish 2.PCPin 2.NC.® 2. Low Force Snap-Action 2. Black 2. Black
Specify your choice by building the OTTO 3 Fiysh Dome & Snap-In Case, Std. Finish 3.0.110" 3.2Circuit®  3.Non-Snap Shorting Bar ~ 3.Orange**  3.0range
Part Number code. 4. Raised Dome & Snap-In Case, Std. Finish Quick Connect 4. Yellow** 4. Yellow
5. Flush Dome & Threaded Case, Matte Finish 5. Green** 5.Green
Example: P9-211121 specifies raised 6. Raised Dome & Threaded Case, Matte Finish 6. Blue™* 6.Blue
7. Flush Dome & Snap-In Case, Matte Finish 7. Violet** 7. Violet
dOITN::! Style butt(_)n, t_hreadEd case, solder 8. Raised Dome & Snap-In Case, Matte Finish 8. Gray** 8.Gray
terminals, N.O. circuit form, standard snap- 9. White 9. White

action, black case/bezel, red button.

@ Not available in Shorting Bar version.

133  OTTO Full Line Catalog

* Add “W" suffix for watertight to IP68S (will include panel gasket)
** Contact factory for minimum requirement.
*** Contact factory for std./matte button/case combination options.
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SEALED DOME PUSHBUTTON SWITCHES  susieumions

LOW LEVEL MOMENTARY ACTION, ATTRACTIVE & RUGGED FOR WET & DUSTY ENVIRONMENTS

The PIL Dome series low level pushbutton switches feature
a contoured dome style pushbutton and share similar size and
characteristics to the P7 series. Major differences are plastic
housing construction and the availability of a shorting bar contact
arrangement. There are two button versions: low button profile
and high button profile. The P9L comes with a threaded case
for hex nut mounting or with a snap-in case. The switch series
features short behind panel depth. They also offer excellent
mechanical and electrical performance while operating under
severe conditions found in demanding applications.

The PIL Dome series is offered in dusttight and moistureproof
sealed construction. One million mechanical operations and an
electrical life of 500,000 operations at 50mA resistive.

Watertight sealing is available simply by adding a “W" suffix
to the part number to specify IP68S rating.

The PIL Dome series is available in standard and low-force
double break snap-action and non-snap shorting bar models.
All are momentary action. Special contact variations are
available. High contact pressure and unique contact design
provide low contact resistance for low level switching
capability. Solder, PC Pin, and 0.110” Quick Connect termination

options are available. -\ @

Positive tactile feedback signaling the operator when the switch e
is operated is available in snap-action models but not shorting
The PIL Dome series is a quality precision switch designed for ELECTRICAL RATINGS:
use in panels, control grips, computers, instruments and other Load Sea Level @ 28VDC
demanding applications where attractive, rugged low level or 115VAC, 60/400Hz
pushbutton switches are required. Resistive 50mA
DWV 1050Vrms
Electrical Life: 500,000 cycles 50mA @ 28VDC resistive snap-action
Features: Mechanical Life: 500,000 cycles
e Low level switch Seal: 1P64 or IP68S

. Operating Temp Range: -40°C to +85°C
¢ Attractive dome style button pEreTTg oTp Ten
Operating Force: Standard: 1.7 Ibs. +/- 0.5 Ib.

e 2 hutton heights Low Force: 12 0z +/- 4 0z
. . horting Bar: 18 oz +/-
o Double break or shorting bar, momentary action Shorting Bar-18 0z +/- 6 oz

. . . Total Travel: 0.080 inches max
o All plastic housing & button construction Overtravel: 0.010 inches min
¢ Threaded body or snap-in panel mounting MATERIALS:
¢  Withstands extreme shock & vibration Case: Thermoplastic
¢ Positive tactile feedback contact transfer on Button: Thermoplastic
snap-action models Terminals: Brass with gold
e Solder, PC Pin & 0.110” Quick Connect Torminal Hardware: _ None providad -
inal st |ES Mounting Hardware: Hex nut, lockwasher ) c
terminal s y Panel gasket when applicable )
¢ Moistureproof & dusttight to IP64 or watertight %
to IP68S S
¢ UL recognized & CSA certified 6'
e RoHS/WEEE/Reach compliant z
Specifications Subject To Change Without Notice www.ottoexcellence.com 134
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rustaurrons — QSEALED DOME PUSHBUTTONS

CHOICE OF SNAP-ACTION & SHORTING BAR ACTION

R )
o=
T - -
™ I 0 7 —
Vo mamae v, f
A
- -I - e =
15/32-32 UNRS-2A 3 |
THD to within 0.062 - = 142N 15/32-32 UNRS-2A |
THD to within 0.062
of shoulder P P T of shoulder 27402 ‘
Raised Dome Button Style Flush Dome Button Style Snap-In Case
(PC Terminals Shown)
NO —>| .256 =
i 12 NC
il e L- ~CE3 4 A 071

r

J ' ) LA FMIMAL B HEIGH

N . L
PE P ECR GG T NC
A et

Ll

+ —

14

\

o

-

4X @.040 MIN. \NO

Component Side
P.C. Mounting Pattern
(As viewed from switch bottom)

0.110" Quick Connect Detail

T P Recommended Panel Openings
*Panel Thickness Recommended 0 DIM. Across D-Flat
0.024* 0.505 0.460
I 0.031 0.505 0.460
g, | - 0.118* 0505 0.460
T {EA, 0.125 0.505 0.460
.-':'“ 1 * Must use panel gasket 401669 supplied with the switch.
: * ¢ Snap-in case allows front panel mounting into 0.024" or 0.118"
g thick panels using panel gasket 401669 or into 0.031" and 0.125"
older Terminals = - :
(Terminals not i thick pan.els . .
orientated to flat) PC Pin ¢ 0.110" Quick Connect terminals allow reliable, solderless
Threaded Case (U]{Iietntatedhw case wire connections
ats as shown
Snap-In Case e Flush Neoprene Boot P/N 402339

e Raised Neoprene Boot P/N 402246

ORDERING INFORMATION: ™ - * X X X x  x
Select the OTTO PIL series features that Button & Case Style*** Terminal Style Circuit Switch Action Case/ Button
match your specific application. Standard Form Bezel Color  Color
H H 1. Flush Dome & Threaded Case, Std. Finish 1. Solder 1.N.O. 1. Standard Snap-Action 1. Red 1. Red
and s_pemal feat"_J res are .Shf)Wﬂ at I’Ight. 2. Raised Dome & Threaded Case, Std. Finish 2.PCPin 2.NC.® 2. Low Force Snap-Action 2.Black 2.Black
Specify your choice by building the OTTO 3 Fiysh Dome & Snap-In Case, Std. Finish 3.0.110" 3.2Circuit®  3.Non-Snap Shorting Bar ~ 3.Orange**  3.0range
Part Number code. 4. Raised Dome & Snap-In Case, Std. Finish Quick Connect 4. Yellow** 4. Yellow
5. Flush Dome & Threaded Case, Matte Finish 5. Green** 5.Green
Example: P9L-211121 specifies raised 6. Raised Dome & Threaded Case, Matte Finish 6. Blue™* 6.Blue
7. Flush Dome & Snap-In Case, Matte Finish 7. Violet** 7. Violet
dOITN::! Style butt(_)n, t_hreadEd case, solder 8. Raised Dome & Snap-In Case, Matte Finish 8. Gray** 8.Gray
terminals, N.O. circuit form, standard snap- \ ablo n Sh 6 9. White 9. White
. @ Not available in Shorting Bar version.
action, black case/bezel, red button. * Add "W suffix for watertight to IP68S.

** Contact factory for minimum requirement.
*** Contact factory for std./matte button/case combination options.
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FLIP GUARD

FG

FLIP
GUARD

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.

~+——1(0.86)

e :

(|
2
Le

Fko.n% 4 @ 093
s 0.70 — = B415—y g5
0. 406
: <043)(0541 o - T
i | |
u TT |-}
| |
—= l—10.270 | |
| |
| |
| MOUNTING TABS | NO MOUNTING TABS
| |
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
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=

PUSHBUTTONS

PUSHBUTTONS PER MIL-PRF-8805/96

MOMENTARY ACTION NORMALLY OPEN OR NORMALLY CLOSED

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

1.51bs. +/- 0.5 Ib. (unsealed)
1.75 Ibs. +/- 0.5 Ib. (dusttight)

0.095 inches +/- 0.015 inches

Operating Force:

Total Travel:

Features:

Overtravel: 0.010 inches min
* MIL-PRF-8805/96 approved Pretravel: 0.010 inches min
¢ Momentary snap-action MATERIALS:

e Sealed or unsealed Case:
¢ Compact, space-saving design Button:
¢ Black or red button colors available
¢ Clear or black case colors available
¢ RoHS/WEEE/Reach compliant

Anodized aluminum alloy, clear or black

Thermoplastic

Terminals: Silver alloy

Mounting Hardware: Hex nut and lockwasher

Momentary, Normally Open 2K @.055¢.015
0170 MILITARY SEAL CASE BUTTON
PART NUMBER | PART NUMBER COLOR COLOR —-—— -
PE-1111 M8805/96-00 1 UNSEALED CLEAR RED
PE-1112 M8805/96-002 | UNSEALED CLEAR BLACK
PE-1121 M8805/96-005 | UNSEALED BLACK RED 1,046 MAX.
PE-1122 M8805/96-006 | UNSEALED BLACK BLACK
MARK ING
PE-1211 M8805/96-009 | DUST TIGHT |  CLEAR RED 282015 =
PE-1212 M8805/96-010 | DUST TIGHT | CLEAR BLACK 136+.015 — —
PE-1221 M8805/96-013 | DUST TIGHT |  BLACK RED A
@ . 156£.015 ‘ l 1304.015
PE-1222 M8805/96-014 | DUST TIGHT |  BLACK BLACK £ ————- - -1304
Il —
Momentary, Normally Closed
1/4-40 UNS-2A
0170 MILITARY SEAL CASE BUTTON T e
PART NUMBER | PART NUMBER COLOR COLOR
PE-2111 M8805/96-003 | UNSEALED CLEAR RED —
PE-2112 M8805/96-004 | UNSEALED CLEAR BLACK @ 353+, 005 O—w v—O
PE-2121 M8805/96-007 | UNSEALED BLACK RED SPST-NC-DB
SCHEMATIC
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 o—A Ao
SPST-NO-DB
PE-2222 M8805/96-016 | DUST TIGHT BLACK BLACK SCHEMATIC
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PUSHBUTTONS PER MIL-PRF-8805/99

PE2

PUSHBUTTONS

MOMENTARY ACTION

The PE2 with solder termination is qualified under MIL-PRF-8805/99.
The PE2 is a rugged 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 approved

¢ Momentary snap-action

¢ Black, white or red button colors available
e Splashproof

¢ RoHS/WEEE/Reach compliant

R RIN

STYLE "A"

I—-Q?.so——l

INTERNAL BUSHING
O-RING SEAL

+.006
@.4707" 300

I——¢A88

STYLE "B"

INTERNAL BUSHING
0-RING SEAL

PANEL MOUNTING HOLE
DIMENSIONS

INTERNAL BUSHING
0-RING SEAL

I——¢.5o——|

3 4
o—A Ao | 2
4
2 CIRCUIT SWITCH DPDT SWITCH
SCHEMATIC SCHEMATIC
PE2 PART NUMBER CODE
PE2 - X X X X X
Dress Ring Switch Action Circuit Type Button Color
1.Style A 1. Momentary 1.2 Circuit 1. Red
2.Style B 2.DPDT 2.Black
3.StyleC 3. White

Specifications Subject To Change Without Notice

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

DWvV 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:

451bs. +/- 1.5 bs.

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

Terminal Type
1. Solder Lug

15/32-32UNS-2A
TO WITHIN .050
OF SHOULDER

.44

MARK TERMINAL 1.D-
ON BOTTOM END

e

OF SWITCH CASE

[=—.090
\
D
::—.055

L*——1I6 MAX .
1.16 MAX, ——=

(1.887)

SHOWN WITH
DPDT TERMINALS

SHOWN WITH
2 CIRCUIT TERMINALS
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SWITCH SELECTION GUIDE

Rocker

Switches

SERIES FEATURE MAX RATING SEAL RATING APPROVALS MOUNTING CIRCUITRY
(Resistive @ (Panel Opening)
120VAC, 28VDCQC)
K1 Sealed, 16A IP68S UL (E61705), CSA (LR43865), 1.115" x 0.515" SPST, SPDT
lluminated DEMKO (97-01807), (UL1500), Ignition
Protected, RoHS & WEEE Compliant
K2 Sealed, 16A IP68S UL (E61705), CSA (LR43865), 1.115" x 0.900" SPST, SPDT
llluminated DEMKO (97-01807), (UL1500), Ignition DPST, DPDT
Protected, RoHS & WEEE Compliant
K3 Sealed, 20A IP68S RoHS & WEEE Compliant 1.750" x 0.915" SPST, SPDT
llluminated DPST, DPDT, SPTT
K4 Snap-In Toggle, 16A IP68S RoHS & WEEE Compliant 1.115" x 0.900" SPST, SPDT
lluminated DPST, DPDT
K5 Sealed, 20A IP68S RoHS & WEEE Compliant 1.475" x 0.875" SPST, DPDT
lNluminated SPDT, DPDT, SPTT
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SEALED

ILLUMINATED ROCKER SWITCHES

K1/K2

SNAP-IN
ROCKERS

LOW COST, SNAP-IN ROCKER FOR WET & DUSTY ENVIRONMENTS

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. Sealed to IP68S with an optional panel gasket
available.

The K1 series is offered in single pole configuration while the
K2 series is available in single and double pole configurations.
Both series offer illuminated models. Illumination 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.

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.

A choice of models are offered to handle power levels to 16 amps,
1/2 HP and low level electronic switching applications.

OTTO can provide custom colors upon request. Value-added
assemblies with wire leads are also available. Please consult
the factory for assistance.

Features:
¢ Withstands direct water spray
e Watertight to IP68S

¢ Fits industry standard panel openings for drop-in
replacement of panel sealed & unsealed switches

¢ Snap-in feature accommodates a wide range of
panel cutouts

¢ Switches up to 16 amps

e UV & solvent resistant

e Withstands extreme shock & vibration

e Custom legends available

e 2 & 3-position, momentary & maintained action

¢ Incandescent, LED & neon illumination with
independent & dependent light source options

¢ UL recognized & CSA certified
¢ Ignition protected
¢ RoHS/WEEE/Reach compliant

Specifications Subject To Change Without Notice

K1 Series
Single Pole
K2 Series
Single & Double Pole “r @
C us
Standard Characteristics/Ratings:
ELECTRICAL RATINGS:
Load Sea Level @ 28VDC Cycles
or 125/250VAC, 60Hz
Resistive 16A 25,000
Resistive 10A 50,000
Inductive 10A 25,000
Lamp 5A 25,000
Motor 0.5HP 25,000
DWV 1050Vrms except across light terminals
Low Level 10mA @ 30mV
Electrical Life: See Rating Chart
LIGHTING:
Light Source Rating
Incandescent (VDC) 6V, 12V, 24V
Neon (VAC) 125V, 250V
LED (VDC) 2V, 6V, 12V, 24V
Mechanical Life: 100,000 cycles

Seal: 1P68S
Operating Temp Range: -30°C to +85°C

MATERIALS:

Case: Thermoplastic
Button: Thermoplastic
Base: Thermoplastic

Terminals/Contact: Brass, silver alloy with silver plate, gold flash for low level

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
None provided

Mounting Hardware:
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K1

SNAP-IN

ROCKERS

SEALED, ILLUMINATED ROCKER SWITCHES

LOW COST, SNAP-IN ROCKER FOR WET & DUSTY ENVIRONMENTS

e

Terminal Style/
Switch Rating

A. Q.C/Std.

B. Screw/Std.

C. Solder/Std.

D. Q.C./Low Level

E. Screw/Low Level
F. Solder/Low Level
G. PC Pin/Std.

H. PC Pin/Low Level

K1 PART NUMBER CODE

X X

/

Actuator Color/Style

A. Red/Rocker

B. Black/Rocker

C. White/Rocker

D. Red/Paddle

E. Black/Paddle

F. White/Paddle

G. Red/Rocker Pinned

H. Black/Rocker Pinned

J. White/Rocker Pinned

K. Red/Short Paddle Pinned

L. Black/Short Paddle Pinned
M.White/Short Paddle Pinned

N. Red/Standard Paddle Pinned
P. Black/Standard Paddle Pinned
R. White/Standard Paddle Pinned
T. Red/Short Paddle

Part Number Code Continued Below

X X
Switch Action/Circuit Light Type
Position Position Position Circuit A. No Light
“A" “B" “c B. 6V Incandescent
A 1-C NONE OFF SPST C. 12V Incandescent
B. 1-C NONE 2-C SPDT D. 24V Incandescent
¢ (1-C) NONE OFF SPST E. 125VAC Neon
D. (1-C) NONE 2-C SPDT F. 250VAC Neon
E (1-C) OFF (2-C) SPDT G. 2V Red LED
F. 1-C OFF 2-C SPDT H. 2V Green LED
G. (1-C) OFF 2-C SPDT J. 2V Amber LED
H OFF NONE 2-C SPST K. 6V Red LED
NOTE: ( ) denotes momentary action. L. 6V Green LED
M.6V Amber LED

Position “A” Position “B”

Position “C”

e~

N. 12V Red LED
P. 12V Green LED

Q. 12V Amber LED
R. 24V Red LED

U. Black/Short Paddle & W

V. White/Short Paddle LT

——
=
- —
—

S. 24V Green LED
T. 24V Amber LED

LT

2,4 1,3 2,4 1,3 2,4 1,3
K1 PART NUMBER CODE
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 E
B. Red B. Red Y e e
C.Green C.Green ) \ 11
D. Amber D. Amber DependentUgit Dependert Light E
E. Clear E.Clear Wiedotoms 183 i postion B I
“DependentUght
ONin position “C"
Wiredtoterms2& 4
G. U

Independent Light
ONin position “C"
Wiredtoterms 2& 4

Dependent Light

D. ON in position “A”
i} . Wiredtoterms 1&3
Independent Light
\ ON in position “C"
) g Wiredtoterms 3& 4
Independent Light
at position “A”
Wiredtoterms 384 H.
NOTES: < .
* No momentary switches with dependent lights. E.
* Neon lamps only to be coded with clear or amber ndependent ight
lenses. A A at position “A”
Independent Light Wliredmtermsi&li
* LED lenses must be clear or same color as LED. at posiion “C- Dependent Light

ON in position “C”"
Wired toterms 284

« No dependent light in OFF position. Wiredtotems 384

« 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.

D = Dependent Light
I = Independent Light

NOTES:
 LED anode (+) terminal number shown in bold.
e Light on OFF side must be independent.

* Contact factory for multiple light types in the
same switch.

* K1 panel plugs available as shown on page 160.
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K1

SEALED, ILLUMINATED ROCKER SWITCHES ROCKERS

LOW COST, SNAP-IN ROCKER FOR WET & DUSTY ENVIRONMENTS

29 ‘j 40 ’<~ o)
4{ @)
/ﬂ 0
~
i m
ol
| n
| 1.05 §
SIDE "A" wen 3
| SIDE "C =~
I
m
25 QUICK o o 40 2
CONNECT |
1.25 TERMINALS 24 C 13 ?
|
YV Y * 1.05 | 47 |
_ -
y A 1.07
/
RA3TYP b | SWITCH SHOWN IN POSITION "A"

MOUNTING HOLE:

’<7 1.125 49‘
PANEL THICKNESS RANGE OF .025 - .105 A GASKET IS RECOMMENDED, & MAX. i

0.031” THICKNESS = GASKET P/N 807039-2 In —

I I
0.062" THICKNESS = GASKET P/N 807039-1 480 REEERENCE | 550
MIN. oL | MAX.
PANEL THICKNESS RANGE OF .105 - .187 W/O GASKET , - ,
PANEL OPENING: MIN. TYP. MAX. ? T & 7 T
WIDTH 480 515 550 |<— 1.072 —«>|
LENGTH 1072 1099 1125 MIN.

P.C. PIN LAYOUT

—e= 2X .63 |=—

2X .32 16 r1.16TYP.—>|
S Pt

5=l | [,

LRy =i

RECOMMENDED HOLE SIZE & .040

gl

PADDLE STYLES
SHORT PADDLE ROCKER STANDARD PADDLE ROCKER

TERMINAL STYLES (.032 THICK)
SCREW QUICK CONNECT SOLDER P.C. PIN

#6-32 THD/ /_¢_og @11 | =030

4| TH.

2= == | o] w25 | =25

<~— .25
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K2

ROCKERS SEALED, ILLUMINATED ROCKER SWITCHES

LOW COST, SNAP-IN ROCKER FOR WET & DUSTY ENVIRONMENTS, 1 & 2 POLES

K2 PART NUMBER CODE Part Number Code Continued Below
K2 X X X
Terminal Style/ Actuator Color/Style _ Switch Action/Circuit o
Switch Rating A. Red Standard Position Position Position Circuit POSITION "A"
_ Y “B" er
A. Quick Connect/ B. Blaf:k Standard A 1-C1 NONE OFF SPST
Standard €. White Standard B 1-C1 NONE 2.C1 SPDT
B. Screw/Standard  D. Red Standard Paddle C (1-C1) NONE OFF SPST
C. Solder/Standard E. Black Standard Paddle D. (1-C1) NONE 2-C1 SPDT
D. Quick Connect/ F. White Standard Paddle E. (1-C1) OFF (2-C1) SPDT
Low Level G. Red Short Paddle Pinned F. 1-C1 OFF 2-C1 SPDT
E. Screw/Low Level H. Black Short Paddle Pinned G. (1-C1) OFF 2-C1 SPDT
F. Solder/Low Level J. White Short Paddle Pinned H. 1-C1/3-C2 NONE OFF DPST
K. Red Standard Paddle Pinned J. 1CUsC2 - NONE — 2:C1/4-C2 DPDT
. K. (1-C1)/(3-C2) NONE OFF DPST
L. Black Standard Paddle Pinned
M.White Standard Paddle Pinned L (1-C1/s-C2) - NONE  2:C1/4-C2  DPDT
.R d Standard Pinned M. (1-C1)/(3-C2) OFF (2-C1)/(4-C2)  DPDT
N.Red Standard Finne N.  1-C1/3-C2 OFF 2-C1/4-C2  DPDT
P. Black Standard Pinned P. (1-C1)/(3-C2) OFF 2-C1/4-C2 DPDT
R. White Standard Pinned Q 1-C1 NONE (2-C1) SPDT
NOTE: For custom colors, contact factory. R. OFF NONE (Z'C” SPST
S. 1-C1/3-C2 NONE (2-C1)/(4-C2)  DPDT
T. OFF NONE (2-C1)/4-C2)  DPST
u. 1-C1 OFF (2-C1) SPDT
V. 1-C1/3-C2 OFF (2-C1)/(4-C2) DPDT

NOTE: () denotes momentary action.

K2 PART NUMBER CODE - CONTINUED FROM ABOVE
X X X

/N | /

Light Type Lens Color Light/Circuit Location Legend & Orientation

A. No Light Position "A” Position “C” A No Light A.None

B. 6\2lvlr|1cand:scent A.No Lens A.NoLens B. F \ B. Lo C. s
C. 12V Incandescent B.Red B. Red y v 3

D. 24V Incandescent ¢.Green ¢. Green » i [ ; v

E. 125 VAC Neon D. Amber D. Amber . Dependent Light ] Dependent Light ‘ L '
F. 250 VAC Neon E. Clear E.Clear e oo Wl 47

G. 2V Red LED Depencen GfE

ON in position “C"
Wired toterms 28

H. 2V Green LED
J. 2V Amber LED

o
=
=)
o
&)

K. 6V Red LED Depende_n_tbq‘ht"
L 6V Green LED Wit pags ;
M.6V Amber LED Y

ON in position “A"
Wiredtoterms 1&7
ndependent Light
at position “C”
Wiredtoterms8&7

N. 12V Red LED

P. 12V Green LED
Q. 12V Amber LED :
R. 24V Red LED Ir:e;:;g(;:n_gm
S. 24V Green LED Wiredto terms 8&7

=)
=
)

T. 24V Amber LED E.

. 7 Independent Light
NOTES: ON in position “A” 3

) . . Wired toterms 788

« No momentary switches with dependent lights. A A %
* Neon lamps only to be coded with clear or amber lenses. Independent Light ONiin position “C" !

at position “C" Wiredtoterms 2& 8

 LED lenses must be clear or same color as LED. Wired toterms 887

* K2 connector P/N FJ801765. . D = Dependent Light
* Recommended Quick Connect Terminals: I = Independent Liaht
AMP 60253-2 for 12-16 AWG wire with 0.160” -0.210” insulation 0D = ndep 9
AMP 42100-2 for 14-18 AWG wire with 0.100” -0.170" insulation OD NOTES: ———
* No dependent light in OFF position. * LED anode (+) terminal ON n postion “A”
h - : . number shown in bold. Wired toterms 78,3
« All legends printed on actuators without lens(es) will be white Tndependent Lght
except actuator codes C, F, J, M &RR. * Light on OFF side must be ONiin position “C"
. . . independent. Wired toterms 8 &4
* All legends printed on lenses will be white except on clear Not available in DP
lens(es) will be black. * Contact factory for multiple
« K2 panel plugs available as shown on page 160. ggmct%pes inthe same
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K2

SEALED, ILLUMINATED ROCKER SWITCHES ROCKERS

LOW COST, SNAP-IN ROCKER FOR WET & DUSTY ENVIRONMENTS, 1 & 2 POLES

SIHDOLIMS ¥IND0Y

(ON)-NONE-ON SCHEMATIC

o—o
INDICATES MAINTAIN ACTION
(FIXED POSITION)

—0
INDICATES MOMENTARY ACTION
(AUTOMATIC RETURN POSITION)
DIMENSIONSAREININCHES. | ¢+ 1 _~ 1 | beeeaaaa
TOLERANCES
+.03

XX

XXX #£.010 ON-OFF-(ON) SCHEMATIC
ANGLES *2°

DO NOT SCALE DRAWING

PDT -

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 LED IN "A" W/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*

K2_F__C_
PR
]
1
]
H |
! o—4O:1
cO+O——
1
H 2
1 1
1 1
1 4
1 1
[ ll
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
WIIND LED IN “A" & DEP LED IN"C" | WIIND LED IN "A" & IND LED IN "C" W/DEP NEON BULE IN "A" WI/DEP NEON BULE IN 'C" WI/IND NEON BULB IN "A" WI/IND NEON BULE IN "C"

K2_F__F_

__________ 1

1

1 1

| 0

1 1

1 1

1 ]
cOTO0——

1

1 2

1 1

1 1

1 4

1 1

1

e e (S
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" & "C" W/DEP NEON IN "A" & IND NEON IN "C" | W/IND NEON IN "A" & DEP NEON IN "C"| W/IND NEON IN "A" & IND NEON IN "C" W/DEP BULB IN "A" W/DEP BULB 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
WI/IND BULB IN "A" W/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"| W/IND BULB IN "A" & IND BULB IN "C"

Specifications Subject To Change Without Notice www.ottoexcellence.com 144




K2

ROCKERS SEALED, ILLUMINATED ROCKER SWITCHES

LOW COST, SNAP-IN ROCKER FOR WET & DUSTY ENVIRONMENTS, 1 & 2 POLES

e Qa\ .i]o (C——)

.
SIDE "A" SIDE " L 1] | {
o]

\
o ‘ 40 o ‘ 0
25 TYP. QUICK [% ‘ ‘
CONNECT —= 39
TERMINALS 105

SWITCH SHOWN IN "B" POSITION

N \ o
() sl 7

v
1.27 C2
1.072
MOUNTING HOLE: . MIN. |
PANEL THICKNESS RANGE OF .025 - .105 A GASKET IS RECOMMENDED !
0.031” THICKNESS = GASKET P/N 807038-2
0.062” THICKNESS = GASKET P/N 807038-1 1.000 REFERENCE
MAX PANEL .870 MIN.
PANEL THICKNESS RANGE OF .105 - .187 W/O GASKET |  cutour |
PANEL OPENING: MIN. TYP. MAX.
WIDTH 870  .937  1.000

LENGTH 1.072 1.099 1.125

| |
| - — I
FF 1125 MAX, =

PADDLE STYLES
SHORT PADDLE ROCKER STANDARD PADDLE ROCKER

TERMINAL STYLES (.032 THICK)
SCREW QUICK CONNECT SOLDER

#6-32 THD @ .08 @ .11

&l

25— = o |= 25 | = |25
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K3

SEALED, ILLUMINATED ROCKER SWITCHES ROCKERS

ATTRACTIVE & RUGGED FOR WET & DUSTY ENVIRONMENTS

The OTTO 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 low level to
20 amps.

)
©)
(@)
pa
m
pe)
0
=
_|
(@)
T
m
n

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 low 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,
SPTT, DPST and DPDT circuit arrangements.

OTTO can provide custom colors upon request. Value-added Standard Characteristics/Ratings:

assemblies with wire leads are also available. Please consult the ELECTRICAL RATINGS:
factory for assistance. Load Sea Level Sea Level
@ 12/28VDC @ 125VAC, 60Hz
F Resistive 20A 16A
eatures' Inductive 15A 15A
¢ Sealed watertight per IP68S Lamp 5A 5A
e Snap-in panel mounting into industry standard Motor 0.5HP @ TTOVAC S—
panel cutout pwv 1050Vrms except across light terminals
. Low Level 10mA @ 30mV
¢ Optional panel seal gasket I
. A Electrical Life: 25,000 cycles
¢ Thru-panel drain option
LED &i d liahti LIGHTING:
[ ]
, heon & incandescent lighting Light Source Rating
e 0.250" Quick Connect terminals Incandescent (VDC) 6V, 12V, 24V
¢ Optional one-piece connector Neon (VAC) 125V, 250V
. . . LED (VDC) 2V, 6V, 12V, 24V
e Optional terminal barriers
o L I I 2 itch Mechanical Life: 100,000 cycles
ow level up to 20 amp switc Seal: P6ES
¢ Configurable Single Pole Triple Throw (SPTT) Operating Temp Range: -40°C to +85°C
with external jumpers
. MATERIALS:
® ROHSIWEEE/ReaCh compllam Case: Thermoplastic, black
Button: Thermoplastic
Terminals/Contact: Brass, silver alloy with silver plate, gold flash for low 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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K3

SEALED
ROCKERS

SEALED, ILLUMINATED ROCKER SWITCHES

K3 SERIES PART NUMBER CODE

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.  3-4/89 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. (34) 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(+)
Low 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(-)
Low Level Rating NOTE: Switch case s blackfor o 3489 OFF 3287  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 3-2/8-1 DPDT R. 24V Red LED
Low 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 A" “B* o Circuits
H. Without Barriers or Pin . 3489 89 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 L (3-4)/(8-9) 89 NONE (ON)/ON/NONE
Standard Rating M. 3-4/8-9 3-2/8-9 3-2/87  ON/ON/ON
No Plate N, (3-4)/(8-9)  3-2/89 3-2/87  (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/QOFF
28.  (3-4)/8-9 OFF/8-9 OFF/OFF  (ON)/OFF/OFF
ON/ON/OFF
NOTE: () denotes momentary action.
K3 PART NUMBER CODE - CONTINUED FROM ABOVE
- X X XX XX X X X
Lens Color / Legend Stylt\ /.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. Transparent Amber @ 3. Transparent Amber © 9. White 9. White 1. Std. C
4. Clear ® 4. Clear ® . . B. Backlight/ B. Backlight/ A
5. Translucent White@ 5. Translucent White @ N?TE' Fohr aIII othedr Ieglen(:_ o:jatlt?ns, Daylight White @ Daylight White @ —
Z Nolens® Z Nolens® . erto the legend table, find the two D. Backlight/ D. Backlight/ ———
igit code and enter the code in the Deadfront @ Deadfront @ 2. 90°
appropriate position(s). Z Nol d Z NolL d > O
NOTE: It is not recommended to use - NoLegen - NoLegen
green LEDs with translucent white
lenses. This will reduce light intensity. upyn s 3. 180°
Use olear lonses with green LEDS for ® For legend colo 187 and °D", please Vi |3
maximum light intensity. _STOP HEBE for lens color “Z" for each position. —— ——
® Recommended for neon lamps. lighted switches — —
@ Special Order: Ultra bright green without legends. 4.21° | | & Q
LED to be used with translucent
white lenses. Example: K3AAIFNH-44
® Legend colors “B” & “D" are only
available on lens color “Z".
.83

.

\;ﬁ;ﬂ

'STOP HERE for
unlighted switches
without legends.

1.276 |
+.007

Example: K3AAIFAA

T
i

2
sia

E

* K3 panel plugs available as shown on page 160.

147 OTTO Full Line Catalog

~-.046 TYP.

Recommended Quick Connect Termina
AMP 60253-2 for 12-16 AWG
AMP 42100-2 for 14-18 AWG

K3 Connector

P/N 801775-2A Without Latches
P/N 801775-2B With Latches

Panel Seal Gasket

P/N 807037
Order separately for use with switches with-
out drain holes.

LATCHES
(OPTIONAL)

Panel Plug

Is: See Panel Plug (PP) page 160.
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K3

SEALED
ROCKERS

SEALED, ILLUMINATED ROCKER SWITCHES

SNAP-IN PANEL MOUNTING, ATTRACTIVE & RUGGED FOR WET & DUSTY ENVIRONMENTS

1.02 1.89
X
-1 O
—— 42 @)
~
m
o X
| =
@ 1
q 1
= SIDE "A" T 183
LABEL-
" SIDE "C"
[ lall Vs
44 .39 o TERMINALID/
| N 1L
TERMINAL BARRIER
25 | = (OPTIONAL) 25TYP.
- 39

SWITCH SHOWN WITH TERMINAL BARRIERS

CONNECTOR KEY FEATURE OPTIONAL SWITCH SHOWN IN POSITION "A"

LIGHT TERMINAL LOCATION
IND IN "C"
(LED POLARITY NOTED)

LIGHT TERMINAL LOCATION
IND IN "A"
(LED POLARITY NOTED)

ANODE (+) ANODE (+) 1.53
CATHODE (-) CATHODE (-) P )
y AR
LIGHT TERMINAL LOCATION LIGHT TERMINAL LOCATION 4
LIGHT TERMN IND/DEP IN "C 2X 50
(LED POLARITY NOTED) (LED POLARITY NOTED) I SQ. LENSES
POSITION "A" STATIONARY ‘ KN
POSITION "C" STATIONARY- TERMINAL SIDE \ A W
TERMINAL SIDE (TERMINAL NUMBERS 4 & 9) J

(TERMINAL NUMBERS 2 & 7)

COMMON TERMINALS (3 & 8) LENSES/LEGEND
TERMINAL LOCATIONS AS VIEWED FROM LOCATIONS
BOTTOM OF SWITCH (CASE REMOVED FOR CLARITY)
CONTACT MADE IN OPPOSITE DIRECTION OF ROCKER TRAVEL
K3__IM__-__ K3__2A__-__ K3..2B_.-._ K3__2C__-__ K3._20..-_.
POS "A" POS "B" POS "C" n
O—O/O—O ! 3 oo 3 oo 3I0—O ) 30—0)_0 3 M 3% 4
! 0—O02 O—O%—o 2 % 2 0—=02 ~ 2
O_O/o—os O_o}—og O—0¢ ao—o\o_c”l 80_0/0—09 80—Q, v s v
' o—o01 ' o—o01 a% ; o—o0r % 7

SPECIAL CIRCUIT - ON-ON-ON SCHENATIC

DPST-ON-NONE-OFF SCHEMATIC

DPDT-ON-NONE-ON SCHEMATIC

DPST - (ON)-NONE-OFF SCHEMATIC

DPDT - (ON)-NONE-ON SCHEMATIC

K3 2F__-__
O—O0¢
30—0——
O—O0°2
oO—O0°
80—O0——
O—O1

DPDT-ON-OFF-ON SCHEMATIC

K3..26..-._
v—O1¢
30—O0—
O0—0:
v—O0:¢
80—O0——
Oo—O071

DPDT- (ON)-OFF -ON SCHEMATIC

K3__2BNB-_7

DPDT-ON-NONE-ON SCHEMATIC
W/DEPENDENT LED IN "A"

K3__2BNC-2.

DPDT-ON-NONE-ON SCHEMATIC
W/DEPENDENT LED IN "C"

K3__2E__-__
GENERAL SCHEMATIC INFORMATION
O——O INDICATES MAINTAIN ACTION (FIXED POSITION) v—O 4
w—O INDICATES MOMENTARY ACTION 30—O0——
(AUTOMATIC RETURN POSITION) . .
FOR OTHER LIGHTING SCHEMATICS REPLACE
FOLLOWING SYMBOLS: v—009
@ INCANDESCENT (REPLACE RESISTOR & LED) 80—O0——
A0
E NEON (REPLACE LED) DPDT - (ON)-OFF-(ON) SCHEMATIC
K3__2BND-_2 K3_..2BNE-Z.
10-MA—O 6 O—O})—O .
4 3
o—o/o—o oo
3
O0—=02 sO-RNN—O0 10
o—o/o—o g o—o/c‘—O ,
8 o0—oO01 8 o—o01
DPDT-ON-NONE-ON SCHEMATIC DPDT-ON-NONE-ON SCHEMATIC
W/INDEPENDENT LED IN "A" W/INDEPENDENT LED IN "C"

K3__2BNF-__

oO—=o01

DPDT-ON-NONE-ON SCHEMATIC
W/DEPENDENT LED IN "A" & "C"

K3__2BNG-__

DPDT -ON-NONE-ON SCHEMATIC
W/DEPENDENT LED IN "A" &
INDEPENDENT LED IN "C"

K3__2BNH-__

DPDT-ON-NONE-ON SCHEMATIC
W/ INDEPENDENT LED IN "A" &
DEPENDENT LED IN "C"

DPDT-ON-NONE-ON SCHEMATIC
W/INDEPENDENT LED IN "A" 8 "C"

Specifications Subject To Change Without Notice
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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

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 so the
switch can withstand direct water spray and submersion,
even during operation. Sealed to IP68S with an optional panel
seal available.

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
sealed functionality because the K series drops into existing
panel cutouts.

A choice of models are offered to handle current from 16 amps to
low level electronic switching levels.

Features:
¢ Withstands direct water spray
e Sealed to IP68S

¢ Fits industry standard panel openings for drop-in
replacement of panel sealed & unsealed switches

¢ Snap-in feature accommodates a wide range of
panel cutouts

e Switches up to 16 amps

e UV & solvent resistant

¢ Withstands extreme shock & vibration

¢ Legends & illuminated function indicators available

¢ 2 & 3-position, momentary, maintained action
& center OFF

¢ RoHS/WEEE/Reach compliant

149 OTTO Full Line Catalog

Single & Double Pole

LED, Neon or
Incandescent lllumination

Standard Characteristics/Ratings:

ELECTRICAL RATINGS:

Load Sea Level @ 28VDC Cycles
or 125/250VAC, 60Hz
Resistive 16A 25,000
Resistive 10A 50,000
Inductive 10A 25,000
Lamp 5A 25,000
Motor 0.5HP 25,000
DWV 1050Vrms except across light terminals
Low Level 10mA @ 30mV 100,000

Electrical Life:

See Rating Chart

LIGHTING:

Light Source Rating
Incandescent (VDC) 6V, 12V, 24V
Neon (VAC) 125V, 250V
LED (VDC) 2V, 6V, 12V, 24V
Mechanical Life: 100,000 cycles
Seal: IP68S

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 low 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

Specifications Subject To Change Without Notice



K4

SEALED, ILLUMINATED SNAP-IN TOGGLE TOGGLES

LOW COST, SNAP-IN TOGGLE FOR WET & DUSTY ENVIRONMENTS, 1 & 2 POLES

28°+4°
:\ @ .24

14° = 8

4 - b
1 ) P n
1~ T =
‘N[ 94 A~ A
Wl & (@ 1.06 e
: T i 2
| a

- 1.45 fe—1.25 —=
SIDE "A" \ SIDE"C 0o
i =
B8 5
SWITCH SHOWN IN "B" POSITION f

MOUNTING OPENING: @
PANEL THICKNESS RANGE OF .025 - .105 A GASKET IS RECOMMENDED
TERMINAL STYLES (.032 THICK) PANEL THICKNESS RANGE OF .105 - .187 W/O GASKET

PANEL OPENING: MIN. TYP. MAX.
SCREW QUICK CONNECT SOLDER WIDTH  .870 937 1.000

#6-32 THD @ .08 @11 LENGTH 1.072 1099 1.125 1Mclizlz—jl @
[ |

il @ REFERENCE
25 | e | s hee | mey | o
| S
pl.lZSMAX.A

K4 SERIES PART NUMBER CODE

K4 X X X X X X X X
Terminal Style/  Actuator 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 1% 1 \ [?NE OﬁF spsr  A-NoLight Position Position A. No Light A.No Legend
Standard Handle g ) B. 6V Incandescent “A" “B"
B. 1-C1 NONE 2-C1 SPDT
B. Screw/Standard C. (1-c1) NONE OFF SPST C. 12VIncandescent ~ A.Nolens A.NoLlens , B, C.
C. Solder/Standard D (1-C1) NONE 2-C1 sppT  D-24ViIncandescent  B.Red B.Red o ] ] o
: g Light Light ! 3 3 !
D. Quick Connect/ E (1-c1) OFF (2-C1) sppT  E. 125VAC Neon C.Green C.Green ONinposion“A" N nposton “A” 5 /3 |
Low Level F. 1-C1 OFF 2-C1 sppT  F. 250VAC Neon D. Amber D. Amber Wiredtoterms1&7 ~ Wiredtoterms 187 D E
E. Screw/Low Level G. (1-C1) OFF 2-C1 SPDT  G.2VRedLED E.Clear E. Clear C. Independent Light Py —
F. Solder/Low Level H.  1-C1/3-C2  NONE OFF DPST  H. 2V Green LED Wlf;g‘“;'t‘emsg a8 ™ *
J. 1-C1/3-C2 NONE 2-C1/4-C2 DPDT J. 2V Amber LED q
) K. (1-C1)/(3-C2) NONE OFF DPST K. 6V Red LED Dependent Light H * -
NOTE: ContacF factoryfor panel L (1-C1/3-C2) NONE 2:C1/4C2 DPDT | gV Green LED vaN E pusi‘io,‘;g} h d 8 d
recommendations on switches M. (1-CI/3-C2  OFF  (2-C1J(4-C2) DPDT w6V Amber LED red o terms
with potting cups. N 1-C1/3-C2 OFF  2-C1/4-C2 DPDT N..12V Red LED D. Independent Light
P (LCINBCY  OF  2CUAC2 DPDT p pves oo Wik e 88
Q. 12V Amber LED S “DependentLight
independent Ligt ONi ition “C"
NOTE: ( ) denotes momentary action. : g% g?s;EEED Wﬁ;s:;l(ms‘;&s V\melgt%?e‘nl::z&s
POSITION "B T. 24V Amber LED E J
POSITION "A" POSITION "C* NOTES:
. * No momentary switches with dependent lights. Independent Light 2oty
Optional Panel Gasket: «Neon lamps only to be coded with clear or wispastion 0 at posion “A”
P/N 807038-1 0.062" thickness amber lenses. W
P/N 807038-2 0.031" thickness *LED lenses must be clear or same color as LED. F nate ;',’is"mﬁﬂ l“,g , ! . .
«No legends on lamp side of switch. vxx:&;}:ﬁmﬁ; aF
K4 Connector P/N C801765 *No dependent light in OFF positions. DependentLight
. " ON in position “A” oFF
* All legends printed on actuators without Wiredtoterms 1&7
lens(es) will be white except actuator codes “Dependentight e
C,F,J,M&R. ON in position “C" . P. s R.

s Alll ds printed on | ill be whit Wired to terms 2&8 2 '
exc:gtegnsclperell': ﬁen:(ls?rxﬁlsbvglblaslxv "
ORDERING INFORMATION NOTE: LED anode (+) terminal ? (

number shown in bold. \ }
Example: KAAAKEEABA specifies Q.C. terminals, standard rating; bat handle; DPST two @ All legends are

D = Dependent Light white. Legend

position momentary ON, maintained OFF; 125VAC neon light; clear lens in positions “A”, no lens 1= Independent Light cannot ba on

in position “C”; dependent light ON in position “A”, wired to terminals 1 & 7; no legend. thetzanre side
astne lens.

* K4 panel plugs available as shown on page 160.
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K4

TOGGLES SEALED, ILLUMINATED SNAP-IN TOGGLE

K4 SCHEMATICS

SPST - ON-NONE-OFF SCHEMATIC

C
DPST - ON-NONE-OFF SCHEMATIC DPDT - ON-NONE-ON SCHEMATIC DPST - (ON)-NONE-OFF SCHEMATIC

Ka_N__A_
I_ _______ 1
i O—0:! GENERAL SCHEMATIC INFORMATION
c1( )—'-(I T— T
11 002 1 002 O0—0 INDICATES MAINTAIN ACTION
o—o S) FIXED POSITION
c2( )—0—<: )—: ! ’ czo.._o_: i | : ( )
H 1 H ¥—O INDICATES MOMENTARY ACTION
L o0+ e o0+ (AUTOMATIC RETURN POSITION)
DPDT - ON-OFF-ON SCHEMATIC DPDT - (ON)-OFF-ON SCHEMATIC
SPDT - ON-OFF-ON SCHEMATIC SPDT - ON-OFF-ON SCHEMATIC
WI/DEP LED IN "A" W/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" W/DEP LED IN "A" & "C" W/DEP LED IN "A" & IND LED IN "C" W/IND LED IN "A" & DEP LED IN "C"

W/IND LED IN "A" & IND LED IN "C"

3
1
2
1 1
1 1
' ' 4
1 1
[ I, ! [ ! I !
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" WIDEP 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"
Ka_F__J

[
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" WI/DEP BULB IN "A" WI/DEP BULB IN "C"

W/IND BULB IN "A"
WI/IND NEON IN "A" & DEP NEON IN "C*

UNLESS OTHERWISE SPECIFIED
DIMENSIONS ARE IN INCHES.
TOLERANCES ARE AS LISTED.
MUST BE FREE FROM BURRS
AND SHARP EDGES

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
W/IND BULB IN "C" W/DEP BULB IN "A" & "C" WI/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"
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K5

SEALED
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 low 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 low level contact ratings, the K5
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, SPTT, DPST and DPDT circuit arrangements.

Raised Bars Shown

Standard Characteristics/Ratings:

ELECTRICAL RATINGS:

OTTO can provide custom colors upon request. Value-added Load Sea Level Sea Level

assemblies with wire leads are also available. Please consult the ©@28VDC MDA L

factory for assistance. Resistive 207 16A
Inductive 15A 15A
Lamp 5A 5A

Features: Motor 0.5HP @ 110VAC

e Sealed Watertight per IP68S DWV 1050Vrms except across light terminals

. ; ; i Low Level 10mA @ 30mV
¢ Snap-in panel mounting into industry standard -
panel cutout Electrical Life: 25,000 cycles
* Optional panel seal gasket t'ﬁh":""ﬁ: .
. . . ight Source ating

e LED, neon & incandescent lighting —— VD) 6V, 12V, 28V

e 0.250" Quick Connect terminals Neon (VAC) 125V, 250V
LED (VDC) 2V, 6V, 12V, 24V

e Optional one-piece connector

° Optional terminal barriers Mechanical Life: 100,000 cycles
o L I I t0 20 itch Seal: IP68S
ow level up to amp switc Operating Temp Range: -40°C to +85°C
e Configurable Single Pole Triple Throw (SPTT) MATERIALS:
with external jumpers Case: : Thermoplastic
¢ Soft Touch bhutton available Button: Thermoplastic

¢ RoHS/WEEE/Reach compliant

Specifications Subject To Change Without Notice

Terminals/Contact:

Brass, silver alloy with silver plate, gold flash for low 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

www.ottoexcellence.com
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K5

SEALED
ROCKERS

SEALED, ILLUMINATED ROCKER SWITCHES

SNAP-IN PANEL MOUNTING

K5 SERIES PART NUMBER CODE

Part Number Code Continued Below

K5 X X X X XX X X
/
Base Options Rocker Color*/Style Rocker Features Switch Action/Circuit Light Source Type Light Circuit
A. With Keying Pin Only A, Black Plastic Rocker Position Positi Position Position Position  Circuit A. No lllumination Circuit Terminal
Standard Rating B. Black "Soft Touch" Rocker “A" “c" “A" “B" “c" B. 6V Incandescent Connections
Silver Plate C. Red Plastic Rocker 1. No Feature 1. No Feature 1A. 34 NONE  OFF SPST C. 12Vincandescent ~ A. NONE NONE
B. Without Barriers or Pin  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(+)
Standard Rating E. White Plastic Rocker 3. Raised Bars 3. Raised Bars 1B. 34 NONE ~ 3-2 SPDT E. 125VAC Neon C. Dep.in“C"  2(+) &5(-)
Silver Plate F. White "Soft Touch" Rocker 4. Raised Lit Bars 4. Raised LitBars 2B. 3-4/8-9 NONE  3-2/8-7  DPDT F. 250VAC Neon D. Ind.in "A" 1(-) &6(+)
C. With Terminal H. Green Plastic Rocker 1C.  (3-4) NONE  OFF SPST G. 2V Red LED E. Ind.in"C" 5(-) & 10(+)
Barriers Only J. Orange Plastic Rocker NOTE: Soft Touch rockers 2C. (3-4)/(8-9) NONE  OFF DPST H. 2V Green LED F. Dep.in“A"  1(-) &4(+)
Standard Rating K. Blue Plastic Rocker require same color lenses/ 1. (3-4) NONE 32 SPDT J. 2V Amber LED Dep.in“C"  2(+) &5(-)
Silver Plate L. Gray "Soft Touch" Rocker it bars for both positions. 2D. (3-4)/(8-9) NONE  3-2/8-7 DPDT K. 6V Red LED G. Dep.in“A”"  1(-) &4(+)
D. With Keying Pin Only ~ M.Gray Plastic Rocker 1E.  (3-4) OFF (3-2) SPDT L. 6V Green LED Ind.in “C" 5(-) & 10(+)
Low Level Rating 2E. (3-4)/(8-9) OFF (3-2)/(8-7) DPDT M.6V Amber LED H. Ind.in “A” 1(-) & 6(+)
Gold Plate 1F. 34 OFF 32 SPDT N. 12V Red LED Dep.in“C”  2(+) &5(-)
E. Without Barriers or Pin - *aqgditional colors available. 2F.  3-4/89 OFF 3-2/8-7  DPDT P. 12V Green LED J. Ind.in”A" 1) &6(+)
Low Level Rating Contact factory. 16. (3-4) OFF 32 SPDT Q. 12V Amber LED Ind.in “C" 5(-) & 10(+)
Gold Plate POS. A 26. (3-4)/(89) OFF 32/87  DPDT R. 24V Red LED
F. With Terminal S. 24V Green LED NOTE: Polarity only applies
Barriers Only Special Circuits T. 24V Amber LED to LED circuits.
Low Level Rating Position Position Position ~ Special
Gold Plate “A" “B" “C"  Circuits
G. With Keying Pin Only Pos.B M 3489 89 OFF  ON/ON/OFF
Standard Rating 1J. 3-4/8-9 89 NONE  ON/ON/NONE
No Plate 1K (3-4)/(8-9) 89 OFF (ON)/ON/OFF
H. Without Barrier or Pin 1L (3-4/(8-9) 89 NONE  (ON)/ON/NONE
Standard Rating POS. C M. 3-4/8-9  3-289 3-2/8-7 ON/ON/ON
No Plate ' N, (3-4)/(8-9) 3-2/89 3287  (ON)ON/ON
J. With Terminal 1P (3-4)(8-9) 3-2/8-9  (3-2)/(8-7) (ON)ON/(ON)
Barriers Only 2R. 3-4/8-9 OFF/8-9  OFF/OFF  ON/OFF/OFF
Standard Rating ON/ON/OFF
No Plate 2S. (3-4)/89 OFF/89 OFF/OFF (ON)/OFF/OFF
NOTE: All code combinations are not feasible. ON/ON/OFF

Consult factory for product availability.

NOTE: () denotes momentary action.

X
e

NUMBER CODE - CONTINUED FROM ABOVE

X
\

X
™

lenses. This will reduce light intensity.

Use clear lenses with green LEDs for

maximum light intensity.

® Recommended for neon lamps.

@ Special Order: Ultra bright green
LEDs to be used with translucent

X X XX XX
Lens Color Legend Style
Position “"A” Position “C” Position “A” Position “C"

1. Transparent Red 1. Transparent Red 27Z.No Legend Z2.No Legend

2. Transparent Green 2. Transparent Green

3. TransparentAmber @ 3. Transparent Amber ©

4. Clear ® 4. Clear ® . .

5. Translucent White @ 5. Translucent White @ NOTE: For all other legend options,

7 No L 7 Nol. refer to the legend table on page 155,

- NoLens - NoLens find the two digit code and enter the

code in the appropriate position(s).

NOTE: It is not recommended to use

green LEDs with translucent white

STOP HERE for
lighted switches
without legends.

Example:
K5AA331FNH-44

STOP HERE for
unlighted switches

without legends.

Example:
K5AA331BAA

white lens.

Legend Color Legend Orientation
Position "A” Position “C" Position Position
1. Red 1. Red “A" "C"
2. Black 2. Black — —
9. White 9. White 1. Std. A C
B. Backlight/ B. Backlight/
Daylight White ® Daylight White ®
D. Backlight/ D. Backlight/ —
Deadfront ® Deadfront ® 2.90° > (@]
Z. No Legend Z. No Legend
@ Only available on Rocker Style “A” 3. 180° V 3
& Rocker Features “1” and lens
color “Z" for each position.
4. 210° <E U

o

ﬂ

|

i'.207067 i ‘EEEE

=
L

T=1_]

~-.046 TYP.

LATCHES
COPTIONAL)

K5 Connector
P/N 801775-2A Without Latches
P/N 801775-2B With Latches

Recommended Quick Connect Terminals
AMP 60253-2 for 12-16 AWG
AMP 42100-2 for 14-18 AWG

Panel Seal Gasket
P/N 807109

* K5 panel plugs available as shown on page 160.
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K5

SEALED, ILLUMINATED ROCKER SWITCHES ROCKERS

ATTRACTIVE & RUGGED FOR WET & DUSTY ENVIRONMENTS

95
BUTTON
—e—————— o)
— 1 @)
[ S—
60 0
~
T . | m
— X
J H L A g
CASE
® 5
1.13
= | 1 n
= SIDE "A" | o 1.56 I
@) SIDE "C" m
@ [) wn
S s T T LABEL-
o) (:39) (.44)
- { { TERMINAL ID
TERMINAL BARRIER - | 25 I——I— 25 TYP.
(OPTIONAL) 30
’ SWITCH SHOWN IN POSITION "A"
SWITCH SHOWN W/ TERMINAL BARRIERS
CONNECTOR KEY FEATURE OPTIONAL
LIGHT TERMINAL LOCATION o TERMINAL LOCATION
IND IN A"
(LED POLARITY NOTED) (LED POLARITY NOTED)
ANODE (+) ANODE (+)
} 1.94 |
CATHODE (-) CATHODE (-)
LIGHT TERMINAL LOCATION MOUNTING OPENING:
LIGHT TERMINAL LOCATION IND/DEP IN "C" PANEL THICKNESS RANGE OF .025 - .105 A GASKET IS RECOMMENDED
'(t‘EDI/DDF'fgL'R‘RI/_\r Y NOTED) (LED POLARITY NOTED) PANEL THICKNESS RANGE OF .105 - .187 W/O GASKET
POSITION "A" STATIONARY PANEL OPV'\E,rS?S : .’ggg' ;ISP : gé‘;‘ Lers
POSITION "C" STATIONARY: RV SIDE LENGTH 1450 1513 1575 MAX
(TERMINAL NUMBERS 4 & 9) . i
TERMINAL SIDE o
(TERMINAL NUMBERS 2 & 7) COMMON TERMINALS (3 & 8) |[reFerENCE |l
895 830
MAX PANEL MIN
| cutout || :
TERMINAL LOCATIONS AS VIEWED FROM BOTTOM OF SWITCH [ T
(CASE REMOVED FOR CLARITY) — 1.450 —=
CONTACT MADE IN OPPOSITE DIRECTION OF ROCKER TRAVEL MIN.
K5 1M K5 2A. - K5._._2B._-__ K5....2C. - K5 ..2D. .-

POS "A* POS "B POS "C*

' o—o)—o ! ! ¢
ao—o)>—O 8 l’O—Oﬁzr—o ' o—or| °
o—=o0O1 Oo—=o01 1 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 SCHEMAT IC
GENERAL SCHEMATIC INFORMATION K5 ___2E._-_. KS_._.2F - K5____26._-_. KS_.__2BNB-_Z K5..__2BNC-7.
O——0 INDICATES MAINTAIN ACTION (F IXED POSITION) O 4 OO O | O—O)—O ‘
w——O INDICATES MOMENTARY ACTION 30—O—— o 3
C(AUTOMATIC RETURN POSITION) IO—O0—— 3I0—O0—— 2
A0 O0—=02 o—o:| °? o0—O0z2| s
FOR OTHER LIGHTING SCHEMATICS REPLACE
9
FOLLOWING SYMBOLS: v—O3 0—O0s v—O09 9 O_O)—O
8 O——O0—— 8§O——O0—— 8O——O—— 8 8
INCANDESCENT (REPLACE RESISTOR & LED) o—O01 oO—O01
@ A 01 o—O1 o—O01
DPDT - ON-NONE -ON SCHEMATIC |  DPDT - ON-NONE-ON SCHEMAT IC
—@' NEON (REPLACE LED) DPDT - (ON)-OFF - (ON) SCHEMATIC |  DPDT-ON-OFF-ON SCHEMATIC | DPDT-(ON)-OFF-ON SCHEMATIC W/DEPENDENT LED IN "A" W/DEPENDENT LED IN "C"
KS__._2BND-_Z KS._._2BNE-Z. KS. . _2BNF-__ KS__-_2BNG-__ K5 2BNH-__ K5 . 2BNJ-__

O0—O02 2 2
sORFNAVA—O 10 -0 O sO-RA—O 10| 35 5

eo—o))—oe O—O}—oa . o—o))—og O_O}—Oe
o—=o01 8 o o 50—0/0_0007 8 O—=o0O1| 8 o—=o01 8

1

10RPNA—O0 ¢ L ! ! s | 1o-RV\—O0
30_0)—04 30—0/2—.—23? 3 A 3 0—oO0: 30—0))—0 30—0%:——22
o-R\\N—0
o500

DPDT - ON-NONE -ON SCHEMATIC DPDT - ON-NONE -ON SCHEMATIC DPDT - ON-NONE -ON SCHEMATIC | OPDT - ON-NONE-ON SCHEMATIC
W/INDEPENDENT LED IN A" DPDT - ON-NONE-ON SCHEMATIC | DPDT-ON-NONE-ON SCHEMATIC | “y/pEpENDENT LED IN *A" & | w/INDEPENDENT LED IN "A" & | W/INDEPENDENT LED IN "A" & *C*
W/INDEPENDENT LED IN "C" | W/DEPENDENT LED IN *A" & "C*| "|RGEpENDENT LED IN “C* NDEPENDENT LED IN °A
Specifications Subject To Change Without Notice www.ottoexcellence.com 154



STANDARD

ECTENDE STANDARD LEGENDS PER SAE

SNAP-IN PANEL MOUNTING

Standard Legends Per SAE Specifications

STANDARD LEGENDS PER SAE SPECIFICATIONS
A}, ANCHOR K2 UNLOCK P5 &> BILGE BLOWER
B1 [ 7] BATTERY EN¢e)) LIGHT R1 él LIFT
B2 # ELECTRICPOWER |12 {)- MASTER LIGHTING swiTcH [R2 3J LOWER
c1 ¥  AC/COOLING SYSTEMsS (L3 E5 HEADLIGHTS R3 4 uP
c2 § DEHUMIDIFIER gD HEALISHTSLONT  Ira DOWN
c3 i} HEATERINTERIOR HEATING [Ls (O HEADLIGHTSHIGH! - pg RIGHT
p1 Y WINDSHIELD DEFROSTER |16 PS PARKING LIGHT R6 <= LEFT
p2 () REAR WINDOW DEFROSTER|L7 &) WORK LAMP R7 FWD FORWARD
p3 MIRROR DEFROSTER L8 R\ WORK LAMP R8 REV REVERSE
et () ENGINE/START L9 7K INTERIOR DOMELIGHT |s1 J7J RADIO
2 Q ENGINE/STOP m I BEACON s2 @ MUTE
E3 | ON/START M2 A\ HAZARD/POSITION LIGHTS |T1 4@ FAST
2 O OFF/STOP M3D@E  CLEARANCELIGHTS T2 sLow
E5 ON ON M4 D SIDEMARKERLIGHT |73 lem . ‘RIVMIZB]
E6 OFF OFF M5 - FESQ'B'I'E'\;{GP%SV'ERS) T2 L} TRANSMISSION
E7 @ ENGINE ELECTRIC PREHEAT |M6 -G ANCHOR LIGHT vi 98  VENTILATING / AC FAN
Es &  ENGINE-GAS INJECTION |M7 24 RUNNING/ANCHOR LIGHTS |W1 <~  WINDSHIELD WIPER
F1 £0 FRONT FOG LIGHTS | M8 3D SEARCH LIGHT W2 5 WINDSHIELD-WASHER
r2 Q% REAR FOG LIGHTS  [M9 & LEFTTURNSIGNAL (W3 §F WINDSHIELD-WASHER/WIPER
c1 FUEL MA 2 RIGHT TURN SIGNAL (w4 [{]  REAR WINDOW WIPER
H1 Py HORN P1 \&* BILGE PUMP #1 ws [T)  REAR WINDOW-WASHER
H2 AR HORN REAR P2 & BILGE PUMP #2 w6 () REAR WINDOW-WASHERWIPER
i @ LOCK P3 \& BILGE PUMP #3 zz NO LEGEND
Pa G BILGE PUMP

For legends not shown, please consult an OTTO representative.
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SEALED ROCKER SWITCHES

U2

MILLION CYCLE
ROCKERS

ONE MILLION CYCLE SEALED ROCKER SWITCH

The U2-277 (low level) and U2-278 rocker switches are
designed to run a minimum of one million mechanical cycles
and withstand extreme environmental conditions. ldeal 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-ON 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

e QOptional IP68S watertight seal available

e Momentary action (ON-OFF-ON)

® Crisp tactile feedback

e Vibration & shock resistant

¢ Low level up to 10 amps switching capability
e RoHS/WEEE/Reach compliant

R 125 {4 PL)
7

o]
L
(=]

Fi
Fi

124

in 11 {2 PL)

| T ﬂuﬁ

85—

{%‘ﬁ'ﬁ’?‘tﬁi‘_}

Specifications Subject To Change Without Notice

Standard Characteristics/Ratings:

ELECTRICAL RATINGS:

Load Sea Level @
28VDC or 115VAC

Resistive 10A

Inductive 5A

Lamp 3A

Low Level 10mA @ 30mV

Electrical Life:

100,000 cycles

Mechanical Life:

1,000,000 cycles

Seal: 1P64 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: 0.080 inches max
Overtravel: 0.012 inches min
MATERIALS:

Button: Nylon black
Bracket: Stainless steel
Contacts: Silver, standard

Silver, gold for low level

Terminal Hardware:

None provided

Mounting Hardware:

None provided

www.ottoexcellence.com 156
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R2

LIGHTED
ROTARY

ROTARY SWITCH

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 R2 is 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.

Features:
¢ Sealed watertight per IP63S

¢ Snap-in panel mounting into industry standard
1.475" x 0.875" panel cutout

¢ Unique lighting options—up to 3 independent
LED light positions

¢ Plastic or Soft Touch knob options available

¢ 2or 3 positions in all combinations of momentary
& maintained action

e Termination can be used as 0.250" faston or with
snap-on modular connector

¢ Reach compliant

157 OTTO Full Line Catalog

Standard Characteristics/Ratings:

ELECTRICAL RATINGS:

Load Sea Level Sea Level
@ 12/28VDC @ 115VAC

Resistive 20A 16A

Inductive 15A 15A

Lamp 4A 4A

Motor N/A 0.5HP

DWV 1050Vrms through switch contacts

Low Level 10mA @ 30mV

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

Knobh: Thermoplastic

Lens: Thermoplastic, clear

Terminals: Copper, silver plate, gold plate for low level
Contacts: Silver alloy, gold plate for low 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

Specifications Subject To Change Without Notice




R2

ROTARY SWITCH ROTARY

UP TO 3 POSITIONS WITH 3 OPTIONAL, INDEPENDENT LED LIGHT POSITIONS

PANEL THICKNESS RANGE OF .025 - .105 A GASKET IS RECOMMENDED

.40 PANEL THICKNE$S RANGE OF .105 - .187 W/O GASKET
o [ 1.575
N — P W
fl o o5 || REFERENCE || g5
| MAX. ourour | MIN.
25 LOCATION A’ LOCATION ‘B’  LOCATION C’ r;’:,;ﬁé"; 1
KN ATION DETAI
ELECTRICAL SCHEMATICS -
O
(#HOO—'W\:—Q— LLUNINATION LOCATION A (8_-9_) LOCATION B (8_-3) LOCATION C (8_-41) ;>|
()1 O—m—@)——0 6(-) 7] O_'/'_é”' O_'/'_é”' 3
(0)5C¥~wv—@}—— 8C%—~.~\\\\zh_*3 : 8 : 8 : w
v——o1 9 A—o09, 409, E
80—@—r CIRCUIT 2 v—o0 4! 4! 4! 3
A oy 3?—.\‘_0 | 3?—0\‘_0 ! 3?_./‘_0 | @)
v—oO 4 | 2_: | 2_: | A o 2_: rIn
e mm e~ e e e~ Cemm e~ o
3o———o CrheuIT 1 TNSUGGESTED | SUGGESTED TNSUGGESTED
0 2 JUMPER JUMPER JUMPER
1ENER T WITCH HEMAT | SPTT SCHEMATIC
TS R T e
TO PART NUNBER USE 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 —\ /TERMINAL |

ST e

\— - COMMON
LED - KNOB LOCATION 'A'/ \ TN E

CIRCUIT 2

TERMINAL 10
SWITCH - CIRCUIT 2
1

SWITCH - CIRCUIT 2 TERMINAL
TERMINAL 9 1.70
SWITCH - CIRCUIT 2 COMMON
TERMINAL 8

TERMINA ATION AS VIEW
FROM THE BOTTOM OF THE SWITCH

.96

* R2 panel plugs available as shown on page 160.
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R2

ROTARY ROTARY SWITCH

UP TO 3 POSITIONS WITH 3 OPTIONAL, INDEPENDENT LED LIGHT POSITIONS

R2 SERIES PART NUMBER CODE

R2 X X XX X X\ X X X X
Terminal Style/ Knob Switch Iktion Switch Circuit 1 Switch Circuit 2 LED Light Light
Switch Rating Color Terminals 2, 3,4 Terminals 7,8,9 Source Source Color
& Texture Voltage
A. Without Terminal A. Black Knob Knob Knob Knob Knob Knob Knob Knob Knob N. NONE L i L i L
Barriers, With Plastic Location Location Location Location Location  Location Location Location  Location A. 2V “A" “B” “c"
ConnectorKeying  B. Black A “B” ¢ A "B ¢’ A “B” “c" 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. Without Terminal Touch 11, Maintain ~ Maintain ~ N/A 1. 32 OFF N/A D. 24V 2.Green  2.Green  2.Green
Barriers ,Without C.Whitt 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 X
ConnectorKeying  E. Red 2 Maintain ~ N/A Momentary 2. OFF N/A 34 2-Position Switch, Knob Locations A/C
Pin,LowLevelRating  Plastic  23. Momentary N/A Maintain 3 32 N/A 34 1. 89 N/A OFF
D. Without Terminal . Red L ) o ) 2 OFF N/A 87
Barriers Without Soft ;;Pt:\‘slllt;on MnchM@ob !.ncatlo'l\l/ls I?/C‘ f—Pus;/(Xl Swm:l;, I;nob anaﬁ;r;: BC 3 89 N/A 87
; . aintain aintain X -
E;r’]rlz‘tztl)_re I\(:?/l;:ﬁng Touch 2 NA Maintain ~ Momentary 2 N/A 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
45. Momentary Maintain ~ Momentary 5. 3-2 OFF 34 3-Position Switch
46. Maintain ~ Maintain Momentary 6. 32 32 OFF 4. OFF 87 87
47. Momentary Maintain Maintain 1 32 32 34 5 89 OFF 87
8 32 OFF OFF 6. 89 89 OFF
9. OFF OFF 34 7 89 87 87
8 89 OFF OFF
9. OFF OFF 87
R2 Connector
P/N 801775-2A Without Latches
P/N 801775-2B With Latches
Litcnes, Recommended Quick Connect Terminals
AMP 60253-2 for 12-16 AWG
AMP 42100-2 for 14-18 AWG
—— Panel Seal Gasket
1046 TYP. P/N 807109
159 OTTO Full Line Catalog Specifications Subject To Change Without Notice



PANEL PLUGS FOR ROCKER & R2 SERIES

K1 THROUGH K5 & R2 PANEL PLUGS

K1-PA Panel Plug
One Piece Molded

OPTIONAL PANEL
GASKET:

0.062” THICKNESS =
P/N 807039-1

0.031” THICKNESS =
P/N 807039-2

MOUNTING HOLE
RECOMMENDED PANEL THICKNESS: RANGE 0.025 - 0.105 OPTIONAL PANEL

K2-PB Panel Plug
Assembled Plug

OPTIONAL PANEL
GASKET:

0.062” THICKNESS =
P/N 807038-1

1.25
{.15
0.031” THICKNESS = L}

P/N 807038-2 1be

MOUNTING HOLE

RECOMMENDED PANEL THICKNESS: RANGE 0.025 - 0.105 OPTIONAL PANEL
GASKET RECOMMENDED

P/N 807038-1

0.031” THICKNESS = T
P/N 807038-2

0.
MOUNTING HOLE l

RECOMMENDED PANEL THICKNESS: RANGE 0.025 - 0.105 OPTIONAL PANEL
GASKET RECOMMENDED

RANGE 0.105 - 0.187 WITHOUT GASKET

f=— 1.072 —=

MIN.
m - — -

‘ REFERENCE

f=—"1.072 —=|
h 1125 ﬁ GASKET RECOMMENDED L _MN__ | RANGE 0.105 - 0.187 WITHOUT GASKET
| | RANGE 0.105 - 0.187 WITHOUT GASKET | |
[ REFERENCE
480 REFERENCE 550 ; . 1.000 | PANEL | 870 MIN.
MIN. ‘ CE/_\rNOELLJT ‘ MAX. Panel Opening:  Min. Typ. Max. MAX. CUT-OUT ‘ Panel Opening:  Min. Typ. Max.
L T Width 0480 0515  0.550 % | I Width 0870 0937  1.00
1072 A Length 1.072 1.009 1125 L N Length 1072 1.099 1125
MIN. 1.125 MAX.
b A fﬁ
K4-PB Panel Plug K3-PB Panel Plug v 7
Assembled Plug Assembled Plug
%}l
OPTIONAL PANEL
. f=— 69 —=
GASKET. v v OPTIONAL PANEL 18 . 10
0.062” THICKNESS = o GASKET: { ﬂ-‘ FF

(WHITE
WINGS)

1.000 PANEL | .870 MIN.
MAX. cuT-o0UT ‘ Panel Opening:  Min. Typ. Max.
% Y Width 0.870 0.937 1.00
LF 91 Length 1.072 1.099 1.125
1.125 MAX.

K5-PA / R2-PA Panel Plug

One Piece Molded ]:[

R [ ol

OPTIONAL PANEL
GASKET:

P/N 807109

=
[

MOUNTING HOLE

N
D *GLILE

RECOMMENDED PANEL THICKNESS: RANGE 0.025 - 0.105 OPTIONAL PANEL

1575 GASKET RECOMMENDED
MAX.

—_— o RANGE 0.105 - 0.187 WITHOUT GASKET

895 ‘ REFERENCE PANEL ‘ 830

AX. | CUT-OUT I MIN. Panel Opening:  Min. Typ. Max.

LL S Width 0.830 0.663 0.895
1.450 Length 1.450 1.513 1.575
MIN

P/N 807037 l—l l_l ‘T

‘ . 11"
MOUNTING HOLE U U
RECOMMENDED PANEL THICKNESS: RANGE 0.025 - 0.105 OPTIONAL PANEL
GASKET RECOMMENDED

1.730 MIN.
X RANGE 0.102 - 0.187 WITHOUT GASKET
050 | REFERENCE PANEL | 870  Panel Opening: Min. Typ. Max.
y uT-0U

max. ! our-out " Width 0.870 0937  0.950
| 1 Length 1730 1768  1.805

Specifications Subject To Change Without Notice

PANEL PLUG PART NUMBER CODE
X - X X X X

e

Series Plug  Style Plug Color®  Button Insert®
K1® P A.One Piece Molded  1.Red 1. Red*

K2@ B. Assembled Plug 2.Black 2. Black*
K3®@ 9. White 9. White*
K4 Z. NONE**

K5 ®

R2® *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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SL

SWiTcH SLIDE SWITCH

COMMERCIAL & MILITARY GRADES

Standard Characteristics/Ratings:

ELECTRICAL RATINGS:
Load Sea Level @ 28VDC
or 115VAC, 60/400Hz
Resistive 5A
Inductive 3A
Lamp 1A
DWV 1050Vrms
Low Level 10mA @ 30mV
Electrical Life: 100,000 cycles
Featu res: Mechanical Life: 100,000 cycles
. Seal: Dusttight per MIL-PRF-8805 Design 2
e Single & double pole, double throw -
Operating Temp Range: -55°C to +85°C

switch configuration

Operating Force:

24 0z +/- 10 0z

10 0z +8 0z/-3 0z to center from maintained position

0.120 inches max two directions

0.010 inches min

Thermoplastic

Thermoplastic

Copper with silver,
Gold over silver for low level

None provided

Hex nut and lockwasher

¢ Low level rating available with gold plate Return Force:
contacts & terminals Total Travel:
¢ 3-position center OFF with momentary or Overtravel:
maintained switch action in any combination MATERIALS:
¢ Dusttight to MIL-PRF-8805 Design 2 Case:
¢ Raised & flush button contours available Button:
. Terminals:
¢ Choice of hutton color ermnas
e FAA/PMA available (contact factory) Terminal Hardware:
e RoHS/WEEE/Reach compliant Mounting Hardware:
SL PART NUMBER CODE
SL - X X X X X X
Number of Poles  Button Style  Case Style Seal Grade Current Rating
1. Single 1. Raised 1. Front Mount 1. Dusttight C. Commercial 1. Standard
2. Double 2. Fush 1/2-32 Thread MIL-PRF-8805 M. Military 2. Low Level
2. Front Mount Design 2
1/2-32 Thread

With 0.062" Spacer

X X
Switch Action/Circuit Button Color
Large Flat Center Small Flat 1. Red
Position Position  Position 2.Black
A. ON OFF ON 3.Orange
B. (ON) OFF (ON) 4. Yellow
C. ON OFF (ON) 5.Green
D. (ON) OFF ON 6. Blue
1. Purple
8. Gray
9. White

NOTE: () denotes momentary action.

SL Slide Switch

3-Position, Center OFF
SL-1111 Series

LARGE FLAT- @625 3
[ 219003 ’é j

e
8

i

Wl

COMMON TERMINAL:
TERMINALS MAY BE

LOCATED ON THE
OPPOSITE SIDE OF
THE CENTERLINE.

SMALL FLAT- 7%

L .234£.003 050 OF FLANGE
‘ R L 53—9‘ ; !

l

ll\)

il -

I

1/12-32 UN-2A TO WITH
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SL

SLIDE SWITCH SWITCH

COMMERCIAL & MILITARY GRADES

SL Slide Switch

3-Position, Center OFF
SL-1211 Series

..........

i E
o

SL Slide Switch

3-Position, Center OFF
SL-2111 Series

I

|

SL Slide Switch

3-Position, Center OFF
SL-2211 Series

S N
i NS L
S
SL Slide Switch

3-Position, Center OFF
SL-2221 Series

— L .
i i
m LH
et

SIHOLIMS 3dI1S

Specifications Subject To Change Without Notice www.ottoexcellence.com 162



SP

SPECIAL
PURPOSE

SPECIAL PURPOSE

EXAMPLE OF APPLICATION SPECIFIC DESIGNS

Emergency Pushbutton

To prevent inadvertent actuation, the
operator’s finger must be directed into the
protective cup before the OTTO high-force
pushbutton switch can be energized.
Designed as an aircraft jettison switch,
this deep shrouded configuration can be
adapted and applied wherever precise,
no-error pushbutton switching is required.

P1-90166

Edge backlighted for
night vision operation
available as P1-90158

Flight Grip Rocker Switch

Compact lightweight design for flight grips and

other space sensitive installations.

* Shallow mounting depth

* ON-OFF-ON spring return to center

¢ 2 circuit (N.0.-N.C.) switches

* Utilizes OTTO B3 Basic switches per MIL-
PRF-8805/101

e Low level switching (10mA @ 30mV) or standard
rating (see B3 pages 10-11)

¢ Black anodized housing
* Black molded button

models.

Cat. No. MILITARY No.  Width (inches)
U2-016 M8805/111-01 0.641 +/- 0.016
U2-025 M8805/111-04 0.762 +/- 0.025

Rating: 7 amps @ 28VDC

U2-351
Trigger Switch
This precision trigger switch has an actuating
force of 2.25 Ibs. to make the first pole; 6.5 Ibs. Door Interlock Switch
passing through a detent to actuate the sec- ¥ I
ond pole. Housing is black, button is red. Two

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 | I
machine. The assembly features an 0TTO B3 j e
double break snap-action basic switch. See

Features a defeat function for special pur- L— y
pose applications. Normal logic requires m Door
&

Firstlevel operates with 2.5 Ibs. of force. Itis
moistureproof and dusttight sealed per MIL-
PRF-8805, Sym. 2. The switch also provides
electromagnetic pulse shielding. Trigger color
is gray. Body is black. Features OTTO B3 basic
switches per MIL-PRF-8805.

Rating: 8 amps Resistive @ 28VDC

U2-037

B3 pages 10-11. Defeat
Position
U2-053 e
Two-Step Sealed Trigger Switch
This precision trigger switch offers two level
operation with positive detent between levels. Hall Effect Rocker

This linear 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 RFI)
up to 100V/M.

U2-452

Park Brake

This heavy duty push-pull switch was designed spe-
cifically 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

U2-326

FNR

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. Enhanced visibility with backlit
lighting so switching is easy to see in poor or
nighttime lighting. The internal switch has a
mechanical life of 1 million cycles.

FNR-1002 Standard 3-position rocker with
36" 20 AWG wire leads

163 OTTO Full Line Catalog

Specifications Subject To Change Without Notice




Trm
Switches

SWITCH SELECTION GUIDE

SERIES FEATURE MAX RATING SEAL RATING MOUNTING CIRCUITRY
(Resistive)
MT T1 Quiet Operation, Momentary 10mA @ 5VDC P64, IP68S 11/16" dia. Threaded SPST (x2)
(mini) Center Pushbutton (low level) Watertight per or Press Fit
Option MIL-PRF-8805 Design 3
MT T4 Quiet Operation Momentary 10mA @ 5VDC P64, 1P68S 11/16" dia. Threaded SPST (x4)
(mini) (low level) Wiatertight per or Press Fit
MIL-PRF-8805 Design 3
MT T4-T Tactile Feedback Momentary with 2A @ 28VDC Water Resistant per Press Fit SPST (x4)
(mini) Tactile Feel MIL-STD-810F, Method 506.4
Procedure 3 (Drip)
MT T5 Quiet Operation, Momentary, 10mA @ 5VDC P64, IP68S 11/16" dia. Threaded SPST (x5)
(mini) Center Pushbutton Lenient Option (low level) Wiatertight per or Press Fit
MIL-PRF-8805 Design 3
MT T8 Quiet Operation Momentary 10mA @ 5VDC P64, 1P68S 11/16" dia. Threaded SPST (x8)
(mini) (low level) Watertight per
MIL-PRF-8805 Design 3
SPT Two Trim Switches ~ Momentary with 0.6mA @ 15VDC Wiater Resistant per 3/4" dia. Threaded Two SPST
(split trim) Tactile Feel (low level) MIL-STD-810F, Method 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
Option Resilient per Design 4
T4 4-Way Center Maintained, 5A @ 30VDC MIL-PRF-8805 - Threaded or SPST (x4)
(large) Momentary with Dusttight per Design 2, Press Fit Multi-Pole Option
Tactile Feel Resilient per Design 4
T5 4-Way plus Center Maintained, 2A @ 28VDC MIL-PRF-8805 - Threaded or SPST (x4)
(large) Center Pushbutton Momentary with Dusttight per Design 2 Press Fit Multi-Pole Option
Tactile Feel

Specifications Subject To Change Without Notice
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T1 MINI TRIM
SWITCHES

T1 MINI TRIM SWITCHES

2-WAY MINI TRIM, COMMERCIAL & MILITARY GRADES

OTTO Mini Trims are toggle switches available in 2-way, 4-way,
4-way plus pushbutton, and 8-way versions. 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.

Standard Characteristics/Ratings:

Typical Dimensions

ELECTRICAL RATINGS:
Load Rating
Resistive 10mA @ 5VDC (low level)
T—H To Wi o Inductive 1A @ 28VDC
/| OFSHONDER oWV 1050Vrms
MJ Low Level 10mA Resistive @ 5VDC
AN Electrical Life: 100,000 cycles 1A Inductive @ 28VDC
.06 MIN. TYP.
- A .06 MIN. TYP. ‘ 040 Lever Travel: 15° max from center OFF
‘$ 75 -637551 3 Seal: IP64 or IP68S or MIL-PRF-8805 Design 3
. Operating Temp Range: -55°C to +85°C
Press Fit Threaded Body

Operating 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

T withstands 15.0 Ibs. minimum pull force.
R.047+.015 BOSS AN MATERIALS:
115X 030 2 2 /\ Case: Aluminum alloy or thermoplastic
i T COMMON A X &
THICKTYR. TERM. "C" N b Button: Thermoplastic
118 X .015 THK. Terminals: Silver over brass
1 . 115X 030 Gold over silver over brass for low level
= 658 LTHICK e Terminal Hardware: None provided
TO FLAT
Mounting Hardware: Hex nut and tooth lockwasher
Press Fit Threaded Body
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. IP64 Dusttight 1. Standard 1. Red
M. Military B. Tall Jog 2. Threaded 2.1P68S Watertight 2. Low 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 * Contact factory for additional
G. Hat button colors.
H. Stadi ** Use when specifying button
- Stadium styles L, M, N and P.
J. Castle
K. 4-Way Jog
L. Short Bat
M.Bat
N. Post

P. 4-40 Threaded Post
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MT

T4 MINI TRIM
SWITCHES

T4 MINI TRIM SWITCHES

4-WAY MINI TRIM, COMMERCIAL & MILITARY GRADES

OTTO Mini Trims are toggle switches available in 2-way, 4-way,
4-way plus pushbutton, and 8-way versions. 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.

SIHOLIMS WIYL

== ]

T4 MINI TRIM PART NUMBER CODE
X X X

Typical Dimensions Standard Characteristics/Ratings:
ELECTRICAL RATINGS:
BT B " icld THDL 18 Load Rating
HEN - Resistive 10mA @ 5VDC (low level)
i e = Inductive 1A @ 28VDC
y —_ | DWV 1050Vrms
) ! | oo Low Level 10mA Resistive @ 5VDC
| i : ? Electrical Life: 100,000 cycles 1A Inductive @ 28VDC
i
Lever Travel: 15° max from center OFF
o ¥ Seal: 1P64 or IP68S or MIL-PRF-8805 Design 3
i " . - - Wizt
Operating Temp Range: -55°C to +85°C
- A Operating Force: 16 0z +/- 6 0z
Press Fit Threaded Body 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.
2 R.047+.015 BOSS T4 o 6F5L8AT r— MATERIALS:
I 15X . 115 % 030 o = 2 Case: Aluminum alloy or thermoplastic
V THICK TYP THK. TYP 3 -
3 Button: Thermoplastic
118 X 015 ) Terminals: Silver over brass
comon THICK 1 45° Brass with gold over silver for low level
TERMINAL "C" i 4 —ir 2 4 Terminal Hardware: None provided
J 118 X015 THK. g Mounting Hardware: Hex nut, tooth lockwasher, panel seal gasket
COMMON TERM. *C where applicable
Press Fit F Threaded Body

T

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 2.1P68S Watertight 2. Low 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 * Contact factory for additional
button colors.

G. Hat . ** Use when specifying button
H. Stadium styles L, M, N and P.
J. Castle
K. 4-Way Jog
L. Short Bat
M.Bat
N. Post

P. 4-40 Threaded Post

Specifications Subject To Change Without Notice
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MT

warm - 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. The
T4-T series provides Commercial and Military grade switching
with a positive click action, ideal for grip applications in
aircraft and off-road equipment.

Cone Button Style

Features:

¢ Positive detent

¢ 4-way momentary toggle action
¢ Positive click action

¢ Low level switching

e Water resistant per MIL-STD-810F; method 506.4,
procedure 3 (drip)

¢ Available in Commercial & Military grades
¢ Variety of button styles & colors available
¢ RoHS/WEEE/Reach compliant

Hat Style Button

Standard Characteristics/Ratings:
Castle Button Style

ELECTRICAL RATINGS:

Load Sea Level @ 28VDC
Resistive 2A

Inductive 1A

DwWv 1050Vrms

Low Level 10mA @ 30mV

Electrical Life: 100,000 cycles
Mechanical Life: 500,000 cycles

Seal: Wiater 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.
Overtravel: 1.5° min

Pretravel: 9.5° max

Return Point: 4° min

MATERIALS:

Case: Thermoplastic

Button: Thermoplastic

Terminals: Berryllium copper or brass

Gold over silver for low level

Mounting Hardware: None provided
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MT

T4-T TACTILE MINI TRIM ™5

4-WAY MOMENTARY TOGGLE WITH TACTILE RESPONSE

_|
s
v <
T T 2
j 1 3
] o
T
m
I wn
s '
Ao
Ao
SPST-NO
4 WAY SPST-NO
SCHEMATIC 4 WAY WITH JUMPER
SCHEMATIC
040 —= = 8X @ .06
HOLE
—D
.625+.005
i—|-F-——-—- — L 100£.003
= 700
| —
S —= =
.128 =— 140
(2-Way Jog Button Shown)
T4-T PART NUMBER CODE
T4-T X X 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 3. Water 1. Standard 1. Red
M. Military B. Tall Jog Resistant 2. Low Level 2. Black
C. Rocker 3. Standard With 8. Gray
D. Cone Internal Jumper
E. LRUD Hat 4. Low Level With
E.10UD Hat Internal Jumper
G. Hat
H. Stadium *Contact factory for
J. Castle additional colors.
K. 4-Way Jog
L. Inverse Hat
M. Tall Hat
N. Short Hat
Specifications Subject To Change Without Notice www.ottoexcellence.com 168
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T4-T TACTILE

MINI TRIM

T4-T TACTILE BUTTON STYLES

4-WAY MOMENTARY TOGGLE WITH TACTILE RESPONSE

A - 2-WAY JOG

B - TALL JOG

C - ROCKER

T

b T - HATT
©4]-&
! $
- i o ! o i
7ZRIN ma N
@4 F|-01
i | \

i

©) - @ﬂﬂ%

©) - Jﬂ%
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T5 MINI TRIM SWITCHES

MT

T5 MINI TRIM
SWITCHES

4-WAY PLUS CENTER PUSHBUTTON MINI TRIM, COMMERCIAL & MILITARY GRADES

OTTO Mini Trims are toggle switches available in 2-way, 4-way,
4-way plus pushbutton, and 8-way versions. 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

- i 1 i
- i ' ¥, -
'
ol s 1 "1. :
I ! e
| ] 4
i B e - - u
Press Fit Threaded Body
5
115 X .030 R.047+ .015 BOSS 658
THK. TYP. 0 FLAT

LR

INFT N

45

=

118 X.015 THK.

e
I
—7 b® 4 (COM. TERM.)
N ase st,ow] 5% (118 X015 THK.
\/ TH. TYP. ' x

Standard Characteristics/Ratings:

ELECTRICAL RATINGS:

Load Rating

Resistive 10mA @ 5VDC (low level)
Inductive 1A @28VDC

DWV 1050Vrms

Low Level 10mA Resistive @ 5VDC

Electrical Life:

100,000 cycles 1A Inductive @ 28VDC

Lever Travel: Toggle: 15° max from center OFF
Pushbutton: 0.020 inches min

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
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.

MATERIALS:

Case: Aluminum alloy or thermoplastic
Button: Thermoplastic

Terminals: Silver over brass

SIHDLIMS WIYL

COMMON TER[’;"[-;:; Fit Threaded Body Brass with gold over silver for low level
3 Terminal Hardware: None provided
Mounting Hardware: Hex nut, tooth lockwasher, panel seal gasket
. e where applicable
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. PressFit 1. IP64 Dusttight 1. Standard 1. Red
Plus Center M, Military C. Rocker 2. Threaded 2.1P68S Watertight 2. Low Level 2. Black
Pushbutton D. Commercial - D. Cone 3. Design Symbol 3 Watertight 8. Gray
Lenient Center*  E. |RUD Hat per MIL-PRF-8805 and Meets
N. Military - G. Hat Environmental Testing per
Lenient Center* H. Stadium MIL-DTL-9419 * Contact factory for
additional button colors.
J. Castle
K. 4-Way Jog

P. 4-40 Threaded Post

* Wider angle of operation for center pushbutton.
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T8 MINI TRIM
SWITCHES

T8 MINI TRIM SWITCHES

8-WAY MINI TRIM, COMMERCIAL & MILITARY GRADES

OTTO Mini Trims are toggle switches available in 2-way, 4-way,
4-way plus pushbutton, and 8-way versions. 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

Standard Characteristics/Ratings:

oy = ELECTRICAL RATINGS:
- - Load Rating
- Resistive 10mA @ 5VDC (low level)
1 - xl B Inductive 1A @ 28VDC
d i 1= DWV 1050Vrms
L1 ] Low Level 10mA Resistive @ 5VDC
=l f o Electrical Life: 100,000 cycles 1A Inductive @ 28VDC
" o i ikl 1 - s Lever Travel: Toggle: 15° max from center OFF
- = P - Seal: IP64 or IP68S or MIL-PRF-8805 Design 3
Press Fit Threaded Body Operating Temp Range: -55°C to +85°C
Operating Force: Toggle: 16 0z +/- 6 0z
Lever Pivot & Stop Strength:  Switch is capable of withstanding a force of 25.0 Ibs.
T8 applied to the actuating button. The button also

R.0474£.015 BOSS

(COMM TERM)
18 X 015 THK |

118 X 015 THK.
COMMON TERM. "C"

Press Fit ! Threaded Body

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 low level

Terminal Hardware:

None provided

Mounting Hardware:

Hex nut, tooth lockwasher, panel seal gasket
where applicable

T8 MINI TRIM PART NUMBER CODE

™ - X X X

|

Series Grade Button Style Case Style
T8. 8-Way C. Commercial A. 2-Way Jog 1. Press Fit
M. Military B. Tall Jog 2. Threaded

C. Rocker

D. Cone

E. LRUD Hat

F. I0UD Hat

G. Hat

H. Stadium

J. Castle

K. 4-Way Jog

L. Short Bat

M.Bat

N. Post

P. 4-40 Threaded Post

171  OTTO Full Line Catalog

X X X
Seal Level Current Rating  Button Color*
1. 1P64 Dusttight 1. Standard 1. Red
2.1P68S Watertight 2. Low Level 2. Black
3. Design Symbol 3 Watertight 8. Gray

per MIL-PRF-8805 and Meets
Environmental Testing per
MIL-DTL-9419

N. Not Applicable**

* Contact factory for additional
button colors.

** Use when specifying button
styles L, M, N and P
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MINI TRIM BUTTON STYLES

MT

MINI TRIM
BUTTON STYLES

MINI TRIM BUTTON STYLES

/{\\ /A M.
\// [@ N <H L j
@ a4 @ q ¢
()
&/

(o
T

@

& o

2/

P - 4-40 THREADED POST
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TRI SPLIT TRIM

TRI

TWO-WAY MOMENTARY TRIMS WITH TACTILE RESPONSE

OTTO's Split Trim switch uses 2 single-pole-single-throw
momentary toggles with detent providing a positive click action.
Each two-way switch can operate independently or simultaneously.
OTTO's Split Trim switches are available 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

agr

icultural equipment.

Features:

173

Tactile Feedback
2-way momentary actuation of each switch
Low level switching option

Water resistant per MIL-STD-810F; method 506.4,
procedure 3 (drip)

Available in Commercial & Military grades
Choice of button colors

Choice of case styles

RoHS/WEEE/Reach compliant

Standard Characteristics/Ratings:

ELECTRICAL RATINGS:

Load Sea Level @ 28VDC

Resistive 2A

Inductive 1A

DWV 1050Vrms

Electrical Life: 150,000 cycles commercial, 100,000 cycles military
Mechanical Life: 200,000 cycles

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: Berryllium copper or brass

Gold over silver for low level

Terminal Hardware:

None provided

Mounting Hardware:

Hex nut and lockwasher

SPLIT TRIM PART NUMBER CODE

SPT - X X
Series Grade Button Style
SPT. Split Trim C. Commercial  A. Split Jog

M.Military

*Contact factory for press fit case.
**Additional button colors are available.

OTTO Full Line Catalog

Case Style*
1. Threaded with D-Flat

2. Threaded with
Double D-Flat

T T
D—Q/—I;A_O o—o;l;A_o
SPST-NO
2 WAY
SCHEMATIC
X X X
Seal Level Current Rating  Button Color**

1. Unsealed (water resistant
per MIL-STD-810F, method
506.4, procedure 3 (drip))

1. Standard 1. Red
2. Low Level 2. Black
8. Gray

Specifications Subject To Change Without Notice
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ocass - LARGE TRIM, 2-WAY PUSHBUTTON

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 when in toggle mode. A resilient seal in the plunger provides splashproof and dusttight seal.

T2-0004

Operating Force: 24 +/- 10 oz
Circuit: DPST-NO, ON-OFF-ON
No pushbutton function

Rating: 5 amps Resistive
3 amps Inductive
1 amp Lamp
Low 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

T2-0034
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

T2-0008
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

T2-0018
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

T2-0009
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

T2-0047
Operating Force: Toggle: 2.5 Ibs.
Pushbutton: 4.5 Ibs.
Circuit: Toggle: SPST-NO, ON-OFF-ON
Pushbutton: DPST-NO double break

Rating: 0.1mA to 500mA Resistive @ 5-32VDC
0.1mA 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

T2-0015
Operating Force: Toggle: 5.0 Ibs.
Pushbutton: 4.0 Ibs.

Circuit: Toggle: SPST-NO, 4-position, center OFF, momentary
Pushbutton: DPST-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

T2-0044
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 @ 5-32VDC
0.1mA 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

T2-0016
Operating Force: Toggle: 2.5 Ibs.
Pushbutton: 4.5 Ibs.

Circuit: Toggle: SPST-NO, ON-OFF-ON
Pushbutton: DPST-NO

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

T2-0045
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-S-8805
Button: Black nylon

Case: Black anodized aluminum alloy
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T4/T5

LARGE TRIM SWITCHES, 4 & 5-WAY TOGGLES

4-WAY TOGGLE SWITCHES WITH OR WITHOUT CENTER PUSHBUTTON

T4-0010
Actuation: Center position maintained,
all other positions momentary

Rating: 5 amps Resistive @ 30VDC sea level
3 amps Inductive @ 30VDC sea level
DWV: 1050Vrms @ sea level
400Vrms @ 70,000 feet

Electrical Life: 100,000 cycles

Enclosure: Dusttight per MIL-PRF-8805 Design 2
Button: Black thermoplastic

Case: Black anodized aluminum alloy

T5-0004
Actuation: Toggle & Pushbutton: center position main-
tained, 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: Anodized aluminum alloy

T4-0065
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 thermoplastic
Case: Black anodized aluminum alloy

T5-0015
Actuation: Toggle & Pushbutton: center position main-
tained, 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

T4-0082
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 thermoplastic

Case: Aluminum alloy

T5-0018
Actuation: Toggle & Pushbutton: center position main-
tained, 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

T4-0111
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

Enclosure: Dusttight per MIL-PRF-8805 Design 2
Button: Black Nylon

Case: Aluminum alloy

T5-0028
Actuation: Toggle & Pushbutton: center position main-
tained, 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: Anodized aluminum alloy

NOTE: Contact factory for additional configurations.

Specifications Subject To Change Without Notice

www.ottoexcellence.com
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SWITCH SELECTION GUIDE

Toggle

Switches

SERIES FEATURE ACTUATION MAX RATING SEAL RATING MOUNTING CIRCUITRY
(Resistive @
115VAC, 28VDC)
T 2 or 3 Position, Momentary, 8A MIL-PRF-83731 15/32" or 1/4" dia. 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" dia. SPST, DPST
Lever Lock Option Maintained 15/32" Threaded Only Threaded
T7 Lower Cost, Momentary, 16A 1P68S 15/32" dia. SPST, SPDT
Sealed Maintained Threaded DPST, DPDT
T9 High Performance Momentary, 20A 1P68S or 15/32" dia. 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" dia. SPST, DPST
Non-Teasible Maintained Threaded
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SEALED TOGGLE SWITCHES

T

1

SEALED
TOGGLES

PANEL SEALED PER MIL-PRF-83731

3-Position, 4 Pole, Lever Lock

Basic Switches: Per MIL-PRF-8805/101
Enclosure: Sealed per MIL-DTL-83731

Rating: 5 amps Resistive @ 28VDC
1 amp Inductive @ 28VDC
1amp Lamp @ 28VDC
2 amps Motor @ 28VDC

Action: Maintained
Cap: Nylon
Handle: Stainless steel

*Lever Lock configurations A thru P available.

2-Position, 3 Pole, Lever Lock

Basic Switches: Per MIL-PRF-8805/109
Enclosure: Sealed per MIL-DTL-83731

Rating: 1 amp Resistive @ 28VDC
0.5 amp Inductive @ 28VDC

Action: Maintained-momentary

Handle: Stainless steel, dull nickel plate

Cap, Handle: Brass, dull nickel

Bushing: Stainless steel with black oxide finish

T1-0175*

T1-0216* T1-0185*

*Lever Lock configurations D, F and G available.

3-Position, 8 Pole, Lever Lock

Basic Switches: Per MIL-PRF-8805/101
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

T1-0210*

*Lever Lock configurations A thru P available.

2-Position, 3 Pole, Lever Lock

Basic Switches: Per MIL-PRF-8805/101
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

T1-0214*

2-Position, 2 Pole

Toggle Seal: Per MIL-DTL-83731

Basic Switch: Per MIL-PRF-8805/109 (except terminals)
Enclosure: Sealed per MIL-DTL-83731

Operating Force: 2.0 Ibs. to 5.0 Ibs. max

Rating: 1 amp Resistive @ 28VDC
0.5 amp Inductive @ 28VDC

Action: Maintained-maintained
Bat, Handle, Bushing & Bracket: Stainless steel

T1-0051-1

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

Handle: Stainless steel, dull nickel plate

Cap, Handle: Brass, dull nickel plate

3-Position, 8 Pole, “T” Lever Lock

Basic Switch: Per MIL-PRF-8805
Enclosure: Sealed per MIL-DTL-83731

Rating: 5 amps Resistive @ 28VDC
1 amp Inductive @ 28VDC
1 amp Lamp @ 28VDC
2 amps Motor @ 28VDC

Action: Maintained
Bushing, Cap & Handle: Stainless steel
T1-0215*

*Lever Lock configurations A thru P available.

Bushing & Bracket: Stainless steel
T1-0081D*

*Lever Lock configurations D, F and G available.

Lever Lockout Configuration Codes
Figures A thru P are schematics to illustrate lockout
configurations and momentary positions. They do
not represent details of construction.

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

Stainless Steel/Silicone Rubber Washer

seal. Mounts behind panel.
Approved to MIL-DTL-5423/16. Designed sa4 e
for sealing 15/32” bushing with keyway. 4

t0 0.080" when mounted to panel.

Stainless steel cup washer with silicone rubber seal assures proper watertight panel

OTTO P/N: 710196 .
MIL P/N: M5423/16-01 S
Thickness of bushing seal is reduced .f:;:n i

F Locked in Opposite Keyway position
G Locked in Keyway Side position
H Locked out of Center and Keyway Side Position

== I J Locked out of Center and Opposite Keyway position
I " | K Locked in Center and Opposite Keyway position
| £ i L Locked out of Keyway Side position
i ,!L M Locked out of and into Opposite Keyway position

H N Locked out of Opposite Keyway position
P Locked out of and into Keyway Side position

ﬂﬁ@ﬁ

-

C
] ) ) ]

Y0

Specifications Subject To Change Without Notice
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T1

TOGGLES UNSEALED TOGGLE SWITCHES

FEATURING B2 & B3 BASIC SWITCHES

3-Position, 6 Pole, Lever Lock

SPECIFICATIONS:

Position Circuit Force Action

1 3PNO, 3PNC Switch OFF Maintained

2 6PNO 201bs.t0 6.0 bs. Momentary T1-0125
3 6PNC 2.01lbs.t0 6.0 Ibs.  Locked

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 T
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.

Down N.0., N.C,, N.O.

Basic Switches: Per MIL-PRF-8805/4

Operating Force: 1.0 Ib. to 5.0 Ibs.

Rating: 0.5 amp Inductive @ 28VDC
300mA @ 5VDC Resistive
Higher ratings available

Mechanical Life: 25,000 cycles

3-Position, 6 Pole

SPECIFICATIONS:

Position Circuit Force Action

1 3PNC, 3PNO 2.01Ibs.t0 6.0 lbs. Maintained T1-0050-1
2 6PNC N/A N/A

3 3PNO, 3PNC 2.01bs.t06.0lbs. Maintained

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 OTTO P/N BUSHING SIZE

(inches)
KEYWAY WASHERS
MS25081-CO 710081-C0 0.250"
MS25081-C4 710081-C4 0.469"
MS25081-Cé 710081-C6 0.625"

INTERNAL TOOTH LOCKWASHERS
MS35333-135 710333-135 0.250"
MS35333-136 710333-136 0.469"
MS35333-138 710333-138 0.625"
HEX NUTS—STANDARD
MS25082-C14 710082-C14 0.250-40
MS25082-C21 710082-C21 0.469-32
MS25082-B11 710082-B11 0.625-24
HEX NUTS—WIRE LOCKING
MS21340-04 710340-04 0.469-32
MS21340-05 710340-05 0.625-24

All hardware is stainless steel except MS25082-B11 which is brass, black oxide plated.
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COMMERCIAL & MIL MINIATURE TOGGLES " TOaGLES

FEATURING OTTO'S UNIQUE SNAP-ACTION MECHANISM

These miniature toggles are rugged, highly reliable switches

offering positive detent action for safe switching operation. T3-1 T3-5
Featuring the unique OTTO snap-action switch mechanism in Style Style
conjunction with a unique toggle actuator design, the T3 series

offers snap-action contact actuation.

High contact pressure and superior wiping action of the OTTO
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 Lfﬁe gfll
or 1/4-40 unsealed bushing construction, momentary and/or vie
maintained operation. The 15/32-32 bushing model is also 13-4

available with lever lockout toggle feature or thumb Style

button actuators. T3-2 Style

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 8
MIL-DTL-83731. @)
=
In addition to the single turret soldgr terminal specmed. in Standard Characteristics/Ratings: o
MIL-DTL-83731, we also offer two different lengths of pins s
for printed circuit soldering. ELECTRICAL RATINGS: =
. . . Load Sea Level @ 28VDC @ 65,000 Feet @)
Mounting hardware provided includes two hex nuts, one or 115VAC, 400Hz T
lockwasher and one keyway washer. Resistive A 5A A
Inductive 2A 2A
. L 1A N/A
Features: s :
. . DwWv 1050Vrms 400Vrms
. -
Snap action contact actuation Electrical Life: 30,000 cycles
¢ Shorter behind panel depth Mechanical Life: 100,000 cycles
. sllperior w|ping action keeps contacts clean Seal: MIL-DTL-83731 (15/32-32 bushing style only)
.- . . 0 ting T R : -65°C to +85°C
* Positive tactile response prevents operating errors poraTihg Temp Tange o
* Weighs up to 25% less than competitive products MATERIALS:
M t inal plati hoi Handle: 303 Stainless
]
ore contact/termina plating choices Bushing: Per MIL-DTL-83731
¢ Highly reliable, simpler design, fewer parts Body: Per MIL-DTL-83731
¢ Black matte finish available. Contact factory. Terminal Hardware:  None required
. Mounting Hardware: Hex nuts, lockwasher and keyway washer
e RoHS/WEEE/Reach compliant : (i’
T3 PART NUMBER CODE
W - X X X X X X —-—o X
Bushing Style Terminal Style  Circuitry Circuit Made With Lever At:  Contact Material Lockout Feature Button Color
(for bushing styles 4 & 5 only)
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 5.PC Pin 0.270" Ig. 1. ON OFF ON letters A—P for 8. Grey
Lockout ® 2. OFF NONE ON bushing style 3 only.
4,15/32-32 With 3. ON NONE ON Otherwise omit.
Convex Button @ 4. (ON) NONE ON
5. 15/32-32 With 5. (ON) OFF (ON)
Concave Button@ 6. (ON) OFF ON
NOTE: ( ) denotes momentary action.
@ Add appropriate lockout feature configuration code letter (A thru P) for bushing style 3 only.
@ Button color codes (1, 2 and 8) for bushing styles 4 and 5 at end of Part Number.
Specifications Subject To Change Without Notice www.ottoexcellence.com 180



13

TOGGLES COMMERCIAL & MIL MINIATURE TOGGLES

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 0TT0 MIL-SPEC 0TTO MIL-SPEC 0TTO0 Suffix for
Poles Side Position eyway Part Part Part Part Part Part Lockout
1-2 4-5 2-3 56 Number Number Number Number Number Number Feature
1 ON OFF ON MS27718-21-1 T3-11111 MS27716-21-1 T3-21111 MS27720-21-1_  T3-31111_ All
1 OFF None ON MS27718-22-1 T3-11121 MS27716-22-1 T3-21121 MS27720-22-1_  T3-31121_ D,F.G
1 ON None ON MS27718-23-1 T3-11131 MS27716-23-1 T3-21131 MS27720-23-1_  T3-31131_ D,F,G
1 (ON) None ON MS27718-26-1 T3-11141 MS27716-26-1 T3-21141 MS27720-26-1_  T3-31141_ F
1 (ON) OFF (ON) MS27718-27-1 T3-11151 MS27716-27-1 T3-21151 MS27720-27-1_  T3-31151_ E.LN
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_ Il
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.L N
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.
Standard Toggle, Standard Toggle, Thumb Actuators, 15/32-32 Bushing
15/32-32 Bushing 1/4-40 Bushing Sealed front panel construction. Behind-panel
Sealed front panel construction. Unsealed front panel construction. Optional dimensions same as 15/32-32 Bushing style.
front panel seal P/N 700223. . Bpml v
. - - o=
-l ] . o T Vac 4 ! - =
_l&n ™ — VI 1 1
' il L < f A Ty E ) n'[
- . ' ’ i1z 125 17 5 - 572 1 i Y el
Flﬁ ) e et e ™ A = e
. . . ] L]
LTS | I <4l LETEY © o a L bk
. 14,5 ! i .
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DEREI . (1 g, e . )
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“: -y e , o T
” i 3 L = AR, 1u“
3 - . - LS R e
%5 - B Ve
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Lever Lockout Toggle, 15/32-32 Bushing Lever Lockout Configuration Codes 1—. ]
Sealed front panel construction. Figures A thru P are schematics to illustrate lockout - [-g | L) ED
configurations and momentary positions. They do
I L P not represent details of construction.
- - s A A Locked in all three positions ¢ ,:D E t |
1 _— - B Locked in Center and Keyway Side position
[} D Locked out of Center position . d:l I | ! |
" . g} E Locked in Center position I
F Locked in Opposite Keyway position i 7]
" G Locked in Keyway Side position A |1I II < q]
, H Locked out of Center and Keyway Side Position
- _] J Locked out of Center and Opposite Keyway position x Eﬂ L
woe ! " K Locked in Center and Opposite Keyway position
. L Locked out of Keyway Side position
H 1 M Locked out of and into Opposite Keyway position L i | L] :'Il_i
, N Locked out of Opposite Keyway position
" P Locked out of and into Keyway Side position .
- 1
TOGGLE SWITCH MOUNTING DIMENSIONS (FOR REFERENCE ONLY)
MOUNTING DETAIL FOR 15/32" DIA. BUSHING SWITCHES MOUNTING DETAIL FOR /4" DIA. BUSHING SWITCHES
@ 48 (0 9.8 @ .26 .24 @ .26 24
[12.2] - [12.2) 45 06 6] 4} (6. 1] [6.6] & (6.11
[rr.4]
@ . 130 .06 - @ .09 %
(3.30] (%5 (z.3] t?%ofgg
LOCKING RING KEYWAY LOCKING RING KEYWAY
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SEALED TOGGLE SWITCHES

17

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. They are totally sealed so the switch can
withstand direct water spray and submersion, even during
operation. They are designed to meet the international
submersion specification level IP68S. OTTQ’s front panel seal
is accomplished with an 0-ring under the bat handle. However,
now a secondary visible bushing seal is offered as an option.

T7 toggles are offered in single and double pole configurations. A
choice of models are offered to handle power levels to 16 amps,
0.5HP and low level electronic switching applications.

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.

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.

Mounting hardware provided includes two hex nuts, one
lockwasher and one keyway washer. An optional panel seal is
available, P/N 710196, MIL. P/N M5423/16-01.

Features:

¢ Withstands direct water spray

e Submersible to IP68S

e Switches up to 16 amps

¢ Withstands extreme shock & vibration

¢ Positive detent, non-teasible contact transfer
¢ 2 & 3-position, momentary & maintained action
¢ Choice of terminal styles

e UL recognized & CSA certified

¢ RoHS/WEEE/Reach compliant

¢ Black matte finish available. Contact factory.
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Standard Characteristics/Ratings:

ELECTRICAL RATINGS:
Load Sea Level Cycles
@ 28VDC or 115VAC
Resistive 16A 25,000
Resistive 10A 50,000
Inductive 10A 25,000
Motor 0.5HP 25,000
DWV 1050Vrms N/A
Low Level 10mA max @ 30mV max DC
Resistive for 50,000 cycles
Electrical Life: See Rating Chart
Mechanical Life: 100,000 cycles
Seal: 1P68S
Operating Temp Range: -30°C to +85°C
MATERIALS:
Case: Thermoplastic
Bushing: Anodized aluminum alloy
Toggle: Stainless steel
Terminals: Brass
Contacts: Fine silver/silver cadmium oxide
Low Level: Gold over silver

Terminal Hardware:

6-32 screw when applicable

T7 recommended Quick Connect terminals:

AMP 60253-2 for 12-16 AWG
AMP 42100-2 for 14-18 AWG

Mounting Hardware:

Hex nuts, lockwasher, key way washer

T7 PART NUMBER CODE
T7-X X X X X X
Circuitry Terminal Contact Circuit Made With Toggle Style Button
Style Rating Actuator At: Color*
1.1Pole  1.250°Q.C. 1. Std. Keyway Center Opposite 1.BatHandle 1.Red
2.2Pole 2. Screw 2. Low Side Keyway 2. Lever Lockout 2.Black
3. Solder Level A. ON NONE  OFF (consult factory) ~ 3.0range
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.BatHandle 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) * Only applicable
K. ON OFF (ON) to Toggle Styles
3 &4; otherwise
NOTE: () denotes momentary action. omit.
T7C tor P/N C801765

Specifications Subject To Change Without Notice
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T9

TOGGLE

COMMERCIAL & MIL TOGGLE SWITCHES

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 UL, CSA & CE approvals (pending)

¢ Maintained & momentary toggle action

¢ Optional panel seal

¢ RoHS/WEEE/Reach compliant

¢ Black matte finish available. Contact factory.

™ - X X X - XX X
Type Contacts Poles Circuit ID Lockout Suffix
M. MIL Qualifiedto ~ S.Std. 1. Single Pole  21.t033.10r2-Pole  A,B,D,EF.G.H,J,
MIL-PRF-3950 (Silver Plate) 2. Double Pole (See Chart) K, L, M, N, P (See Chart)
C. Commercial L. Low Level 01.to0 06. 2-Pole Only
Version (Gold Plate)* (See Chart)
* Available in

commercial only.

- . 062
T
0.062 RAISED LETTERS \
0.015 HIGH MAX.

ILICON RUBBER J

L0712 35 10 55 DUROMETER

Optional Panel Seal P/N 710196, MIL. P/N M5423/16-01

183 OTTO Full Line Catalog

Standard Characteristics/Ratings:

ELECTRICAL RATINGS: See Product Family Table

Electrical Life: 20,000 cycles

Mechanical Life: 40,000 cycles

Seal: 1P68S

Operating Temp Range: -65°C to +71°C

MATERIALS:

Toggle: Stainless steel, passivated

Bushing & Cover: Aluminum, clear anodized or zinc alloy

Case: Thermoset plastic

Terminal Hardware: Included

Mounting Hardware: Hex nuts, lockwasher, keyway washer, 0.138-32 UNC-2A

screw with lockwasher

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

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 W
N Locked out of Opposite Keyway position

P Locked out of and into Keyway Side position

ﬂﬁ%ﬁ

b 3
C
L

I
15
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COMMERCIAL & MIL TOGGLE SWITCHES

T9

TOGGLES

PRODUCT FAMILY TABLE

Single Pole

469-32 UNS-2A THREAD
TO WITHIN 060 OF
MOUNT ING SURFACE

16.5°+ 5°

254+.02

Low level 10mA @ 30mV (commercial version only)

1320838
KEYWAY

L0724.004
KEYWAY

CIRCUIT BY TOGGLE LEVER POSITION ELECTRICAL RATINGS - SEA LEVEL & 65,000 FT
OTTO SART | MILL TARY 1 DASH e vway Centen | OPP KEYWAY 28 VDC 15 VAC
-2 2-3 LAMP__[RESISTIVE[INDUCTIVE] LAMP [RESISTIVE[INDUCTIVE
2] ON OF F ON
22 OFF NONE ON
- o o o 5 20 5 3 5 0
24 NONE OFF ON
25 NONE NOM_OFF ON
T9-MSI- | MS24523- | 26 | WOM ON NONE ON
27 | MOM ON OFF MOM ON
28| MOM ON OFF NONE 4 5 0 2 5 7
29 | _WOM OFF NONE ON
30 | MoM ON NONE OFF
31| MOW ON OF F ON
OTTO | MILITARY | OASH | ¢ yuay CENTER | OPP. KEYWAY 28 V0C 15 VAC
PART NO. NO. NO. -2 2-3 LAMP [RESISTIVE|INDUCTIVE| LAMP [RESISTIVE]INDUCTIVE
32 NONE ON MOM_ON [ E 0 2 5 7
O B N NONE ON ON 5 20 E 3 15 10

Lever/Lock Single Pole

LOCKING CONFIGURATIONS

LOCKED IN CENTER
& KEYWAY SIDE
POSITION

3=

LOCKED IN
THREE POSITIONS

A%j

LOCKED QUT OF
CENTER POSTION

Ee

LOCKED IN
CENTER POSITION

=

POSITION

LOCKED IN
OPPOSITE KEYNAY

Es

LOCKED IN
KEYWAY SIDE
POSITION

e

LOCKED QUT OF
CENTER & KEYWAY
SIDE POSITION

E=

4320388
KEYWAY

LOCKED OUT LOCKED \N CENTER LOCKED OUT OF LOCKED OUT OF LOCKED OUT OF LOCKED OUT OF FIGURES A THRU P
OF CENTER & & OPPO:! KEYWAY SIDE 8 INTO OPPOSITE | OPPOSITE KEYWAY | & INTO KEYWAY DO NOT REPRESENT .072+.004 —=
QOPPOSITE KEYWAY KEVWAV POS\T\ON POSITION KEYWAY POSITION | POSITION SIDE POSITION DETAILS OF CON- KEYWAY
POSITION | STRUCTION. THEY
f : SCHEMATICALLY
1. 144+.04 —= 1.18 MAX
J { J— K { L — M % N { P —J1 | ILLUSTRATE LOCK- UNLOCKED
ING CONFIGURATIONS
—_— & MOM. POSITIONS [“\.05&.024— A7 .Q\T .25+ .02
LOCKED +.02 +.02
.469-32 UNS-2A THREAD 3802
TO WITHIN .060 OF
uouunuc SURFACE
Ne D -
<
8 b b
NQg
0°8 :
I)c—’ MARKING THIS SIDE
£ @ .42£.02 SEE DETAIL
s
CIRCUIT BY TOGGLE LEVER POSITION ELECTRICAL RATINGS - SEA LEVEL & 65,000 FT
0770 BASE [MILITARY | DAsH | f\rCADLE 28 VDC 115 VAC
PART NO. | NO. N0 |SEE AR KE‘VWZAV CENTER OPP?KEVW“ LAMP_[RESISTIVE[INDUCTIVE] LAMP [RESISTIVE[INDUCTIVE
20 AL on OFF on
22 DF G OFF NONE oN 5 20 15 3 15 10
23 DFG on NONE on
24 LFkN NONE OFF on
25 F NONE OFF_ (M) on
TO-NSI- | MS24658- | 26 F HOM_ON NONE on
21 L HOM_ON oFF WOM_ON
28 £ HOM_ON oFF NONE 4 5 10 2 5 !
29 F MOM_OFF NONE on
30 F HOM_ON NONE oFF
31 [EFKLMN Mo ON oFF on
OTTO | MILITARY | DASH | AVAILABLE KETHAY CENTER OPP. KEYWAY 28 VDC 115 VAC
BASE NO. N0 No LOCKOUT -2 23 LAMP_[RESISTIVE[INDUCTIVE| LAMP [RESISTIVE[INDUCTIVE
32 E NONE on WOM_ON 4 15 10 2 5 7
TO-MSI- | Ms24658 33 LFkN NONE on on 5 20 B 3 5 1
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T9

ot COMMERCIAL & MIL TOGGLE SWITCHES

PRODUCT FAMILY TABLE

Double Pole
Fo— 1.370 MAX —=]
o 25502 fo— 910 —ef
38+.02 S 7 N
138+.02 @@ ]
=’= @@ \mo 4320099
T @ .2404.005 — @@
3 eare 16.5°% 076008
TAPER KEYWAY
~— 130 WIN
TYP
£18 +.02 25,02
Low level 10mA @ 30mV (commercial version only)
o110 BASE MILITARY | DAs CIRCUIT CONFIGURATION ELECTRICAL CURRENT RATINGS (AMPS) - SEA LEVEL 8 65,000 FT
PART NO. STANDARD | NO. KEYWAY CENTER OPP. KEYWAY 28 VDC 115 VAC, 60Hz 8 400H:z
1-2 /] 4-5 2-3/ 5-6 LAMP RESISTIVE INDUCTIVE LAMP RESISTIVE INDUCTIVE
T9-MS2-01 | ON 2-3 ON 4-5 ON 1 20 15 4 15 15
T9-MS2-02 2 MOM ON 2-3 ON 4-5 ON
5 18 10 2 I 8
T9-MS2-03 -3 MOM ON 2-3 ON 4-5 MOM ON
MS27407-
T9-MS2-04 4 ON 1-2 ON 5-6 ON 1 20 15 4 15 15
T9-MS2-05 5 MOM ON 1-2 ON 5-6 ON
5 18 10 2 I 8
T9-MS2-06 6 MOM ON 1-2 ON 5-6 MOM ON
21 ON OFF ON
22 OFF NONE ON
23 oN NONE oN 1 20 15 4 15 10
24 NONE OFF ON
25 NONE MOM OFF ON
T9-MS2- MS24524- 26 MOM ON NONE ON
21 MOM ON OFF MOM ON
28 MOM ON OFF NONE 5 18 10 2 I 8
29 MOM OFF NONE ON
30 MOM ON NONE OFF
31 MOM ON OFF ON
OTTO BASE MILITARY [DASH KEYWAY CENTER OPP. KEYWAY 28 VDC 115 VAC
PART NO. STANDARD | NO. 1-2 /1 4-5 2-3/ 5-6 LAMP RESISTIVE | INDUCTIVE LAMP RESISTIVE | INDUCTIVE
32 NONE ON MOM ON 5 18 10 2 I 8
T9-us2 uszased 33 NONE ON ON 1 20 15 4 15 15
185 OTTO Full Line Catalog Specifications Subject To Change Without Notice



T9

COMMERCIAL & MIL TOGGLE SWITCHES TOCGLES

PRODUCT FAMILY TABLE

[=— 1.370 MAX —=

Lever/Lock
MARKING THIS SIDE\

=—.25£.02
Double Pole SEE DETAIL X2

16.5°+5°
[,26:!:,02 '
~ . 38£.02
- 1.04+.02 =— 130 MIN ] T
{__ _ 1] _ LOCKED TYP
L I.14% .04 .25+.02 432°-000
® 1 UNLOCKED T Ko
076,008 —
KEYWAY O
_ Q)
LOCKING CONFIGURATIONS )
LOCKED IN LOCKED IN CENTER| LOCKED OUT OF LOCKED IN LOCKED IN LOCKED IN LOCKED OUT OF ~—
THREE POSITIONS |8 KEYWAY SIDE CENTER POSTION [ CENTER POSITION | OPPOSITE KEYWAY | KEYWAY SIDE CENTER & KEYWAY m
POSITION POSITION POSITION SIDE POSITION w
A s o A e g |fr A6 1w _A_ =
_|
LOCKED OQUT LOCKED IN CENTER| LOCKED OUT OF LOCKED OUT OF LOCKED OUT OF LOCKED OUT OF  [FIGURES A THRU P n
OF CENTER & OPPOSITE KEYWAY SIDE & INTO OPPOSITE [ OPPOSITE KEYWAY | 8 INTO KEYWAY  |DO NOT REPRESENT I
OPPOSITE KEYWAY |KEYWAY POSITION | POSITION KEYWAY POSITION [ POSITION SIDE POSITION  [DETAILS OF CON- m
POSITION STRUCTION. THEY wn
SCHEMATICALLY
J {E K %E L / _u { N _RE P ( [,
ING CONFIGURATIONS
3 MOM. POSITIONS.
AVAILABLE CIRCUIT CONFIGURATION SWITCH ELECTRICAL RATINGS - SEA LEVEL & 65,000 FT
G Bi6 | Sinoany | Vo | Lockouts [T KETAY [ o TOPP. KETWAY | POSITION 28 Ve 15 VAC, 60Hz 8§ 400Kz
’ | (SEECHARTY| 5 45 2-3 / 5-6 | MARKING LAMP  [RESISTIVE[ INDUCTIVE| LAMP  [RESISTIVE [ INDUCTIVE
21 ALL ON OFF ON ON_ OFF ON
22 | D.F.6 OFF NONE ON OFF ON
23 | D.F.6 oN NONE oN oN o] 20 5 ‘ 5 15
24 | E.FLEM NONE OFF ON OFF _ON
25 F NONE MOM OFF ON OFF_ON
T9-MS2- | MS24659- | 26 F MOM ON NONE ON ON ON
21 | ELLN MOM ON OFF MOM ON__|ON OFF ON
28 £ MOM ON OFF NONE ON_ OFF 5 18 10 2 " 8
29 F MOM OFF NONE ON OF F ON
30 F MOM ON NONE OFF ON OFF
31 [E,F,K,LM,N  MOM ON OFF ON ON_ OFF ON
OTTO BASE| MILITARY | DASH [AVAILABLE | cyyay CENTER | OPP. KEYWAY ngs':}cugu 28 VDC 115 VAC
PART NO. | STANDARD | NO. | LOCKOUT 1-2 / 4-5 | 2-3 7 5-6 MARK ING LAMP  [RESISTIVE[INDUCTIVE| LAMP  |RESISTIVE [ INDUCTIVE
32 £ NONE ON MOM ON ON ON 5 18 10 2 I 8
T9-MS2- | MS24659-
33 | E.FLEM NONE ON ON ON_ON 7 20 5 4 15 15
Specifications Subject To Change Without Notice www.ottoexcellence.com 186



TE

TOGGLE COMMERCIAL & MIL MINIATURE TOGGLE

POSITIVE ACTION NON-TEASIBLE TOGGLE

The TE series is a MIL qualified, snap-action, non-teasible,
positive make and break, panel mount toggle switch.

The non-teasible mechanism assures that the switch
will actuate and not “hang up” even when actuated very
slowly. A fluorosilicone 0-ring seals the contact area from
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
circuit, low level and power switching applications.

Features:
¢ Positive action miniature toggle
¢ Wiping action contacts

* Momentary & maintained toggle action Standard Characteristics/Ratings:

¢ Panel mount

1/4-40 Bushing Style 15/32-32 Bushing Style

. . ELECTRICAL RATINGS:
e Solder qu termination Load Sealevel Sea Level Sea Level Sea Level
. Single & double pole @ 28vVDC @115VAC,60Hz @ 115VAC,400Hz  Low Level @ 5mV
Resistive 5A 2A 3A 25mA

* Sealed per MIL-DTL-8834 Inductive 1A 1A 2A 25mA
¢ MIL qualified MS90310-211/221/231/271/311 Electrical Life: 20,000 cycles

MS90311-211/221/231/271/311 Mechanical Life: 40,000 cycles

MS24655-211/221/231/271/311 ol o VI DT

MS24656-211/221/231/271/311/331/341/351
* RoHS/WEEE/Reach compliant

Operating Temp Range: -55°C to +71°C

MATERIALS:
¢ Black matte finish available. Contact factory. Handle: Stainless steel with lusterless finish
Bushing: Aluminum alloy (15/32)
Cover: Stainless steel
Mounting Hardware: Hex nuts, lockwasher and keyway washer
Silicone 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 Kemay 1. Silver/Gold Plate
2.1/4-40 2. Double Pole Keyway Side
1. ON OFF ON
2. ON NONE OFF
3 ON NONE ON
5. (ON) OFF (ON)
6. ON OFF (ON)
7. ON ON ON
Optional Panel Seal Gasket for 15/32-32 bushing 8. (ON) ON (ON)
P/N 710196 per MIL. P/N M5423/16-01 9. ON ON (ON)

NOTE: () denotes momentary action.
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TE

COMMERCIAL & MIL MINIATURE TOGGLE "hocalt

POSITIVE ACTION NON-TEASIBLE TOGGLE

TE-111 15/32-32, Single Pole
MS90310

0724005

15/32-32 UNS-2A

CIRCUITS MADE WITH LEVER

IN THESE POSITIONS: 2% HEX MOUNTING NUT
Opposite Center Keyway MS Dash 15/32-32 UNS-28
Keyway Number
15/32 LOCKWASHER
1. ON 2-3 OFF ON1-2 -211
2. ON 2-3 NONE OFF -221 15/32 LOCKING RING
3. ON 2-3 NONE ON1-2 -231 -
i 5| (ON)23 OFF (ON) 1-2 27 ®)
I 6. ON 2-3 OFF (ON) 1-2 -31 (@)
706 MAX. ! NOTE: ( ) denotes momentary action. — — Q
— | — SOLDER LUG TERMINALS—— HTTSTIT m
= @ - witH 952 pia. HoLE \@ g
.003 . 364
169+ 016 —f|=t— 0241005 MAX. =
B r ' I\ =
13384032 | (@)
T
rm
wn

TE-112 15/32-32, Double Pole

MS90311
.0724.005
28°+8°
S@ . 240+.005
.000
=012
225 15/32-32 UNS-2A
TAPER 687+.032
2X HEX MOUNTING NUT
CIRCUITS MADE WITH LEVER 19/32-32 UNS-28
IN THESE POSITIONS:
? Opposite Center Keyway MS Dash 15732 LOCKNASHER
Keyway Number
269 - 438£.025
THDS. 1. ON 2-3,5-6 OFF ON1-2,4-5 -21
L % % 2.| ON2-356 NONE OFF -221 15/32 LOCKING RING
J ( ‘ R 3. ON 2-3,5-6 NONE ON 1-2,4-5 -231
030 MIN. \ 5.| (ON)2-3,5-6 OFF (ON) 1-2, 4-5 27
HEN MG | 6.| ON2-356 OFF (ON) 1-2, 4-5 311
- 106 MAX. | 8 . . SOLDER LUG TERMINALS
- % - NOTE: () denotes momentary action. WITH gig DIA. HOLE @ @
‘T @ t .sssJ
i

169£.016

+.003
024
- k -.002
.338+.032 ‘
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TE

TOGOLE COMMERCIAL & MIL MINIATURE TOGGLE

POSITIVE ACTION NON-TEASIBLE TOGGLE

TE-211 1/4-40 Bushing, Single Pole
SPHERICAL
ﬁ.‘ .0201-2%4 RADIUS I:'O;&'m
Z N TAPER L067£.003
430364 |
MAX.  MAX
=/ L0454 005 010
286 F %
+.016 SEE DETAIL A
1248 * [ —*j
"?n . .ll 048
2144 |
- ) )
o 114-40 UNS-24 \
440 1/4-40 UNS-28 L | LOCKING TAB
i HEX MOUNTING NUT Ty Tl 12
174 LOCKWASHER o
, DETAIL A
110 4 SI1L1CONE
= SEAL
"r i SOLDER LUG TERMINALS
} with -2 ora. HoLe
I
749 MAX.
I
nml | Iy CIRCUITS MADE WITH LEVER
LT IN THESE POSITIONS:
y @ .. 003 Opposite Center Keyway MS Dash
—ef—— 0241 3 Keyway Number
3384 032 LH'*” -169£.016 1. ON 2-3 OFF ON 1-2 21
2. ON 2-3 NONE OFF -221
3. ON 2-3 NONE ON1-2 -231
5 (ON) 2-3 OFF (ON) 1-2 -2
6. ON2-3 OFF (ON) 1-2 -3
NOTE: () denotes momentary action.
TE-212 1/4-40, Double Pole
020" 004
MS24656 T”
1556430 0674003 —ef  f=—
MAX.  MAX ﬁ* I
045+ 005 010
|
! 286
' £ 016 ( la y {7
» [ [
4248 —
093+.003 ‘} S T
oy o 2° .048
2rxd TAPER
114-40 UNS-2A
210 174-40 UNS-28 I
2005 HEX MOUNTING NUT s
174 LOCKWASHER
S1L1CONE
IR i
} E CIRCUITS MADE WITH LEVER
I IN THESE POSITIONS:
143 MAX. ‘ Opposite Center Keyway MS Dash Switch
! N Keyway Number Position
LOCKING TAB
»IH?IH m[;H; [] Marking
| g o) @l\ 1. ON 23,56 OFF ON12,45 21 ON OFF ON
—e{fe——— 024" 303 SOLDER LUG TERM IHALS 2| ONZ356 NONE OFF 21 OFFON
3364032 LH'*” -189£.016 VITH Tga5 DIA. HOLE 3.[ ON2356 NONE ON1-2,4-5 231 ON ON
5 | (ON)23,5:6 OFF (ON)1-2,4-5 27 ON OFF ON
ON 2-3,5-6 OFF (ON) 1-2,4-5 311 ON ON ON
7.| ON23,56 ON ON1-2, 45 331 ON ON ON
8. | (ON)12,45 ON (ON)1-2,45 341 ON ON ON
9. | (ON)1-2,45 ON (ON) 1-2, 45 351 ON ON ON
NOTE: () denotes momentary action.
189 OTTO Full Line Catalo Specifications Subject To Change Without Notice
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COMMERCIAL & MIL TOGGLE GUARDS

TG

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

TG-00001
MS25224-1 .0324.008 a‘ o

1.062

1.093 MAX.
.688 MAX.
TG-00002
ARKING ON BACK OF BRACKET
MS25224-3 oo
1.062
1.635
MAX. IMA8X3_
031£.005
@ . 475+ .005
DATE CODE (YYWW)
.688 MAX.
FORCE MEASUREMENT TO CLOSE
TG-00010 THE GUARD TO BE APPLIED AT 750
MARKING ON BACK T RO THE COVER R.094 f MAX.
/ OF BRACKET 0324008 ¥
- TT— GUARD

DATE CODE (YYWW) FORCE MEASUREMENT TO OPEN THE
GUARD TO BE TAKEN FROM THIS POINT
UNDER THE LIP OF THE PART 1.093 MAX.

A /\R1.s47¢.031 o

OPEN 11N

1=

1

GUARD CLOSED L _688J
MAX.

=il

\|1.83
MA

Specifications Subject To Change Without Notice
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Transducers
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J2

TRANSDUCER S

0.750" DIAMETER FLANGE MOUNT, SHORT TRAVEL

Standard Characteristics/Ratings:

ELECTRICAL RATINGS:
Insulation Resistance: 100MQ min @ 50VDC
Null Temp Coefficient: +/- 0.04% of full scale per degree C max
Hysteresis: +/- 0.5% of full scale within 1 second after release
Sensitivity Temp Coefficient: +/- 0.2% full scale per degree C
Resolution: Infinite
Seal: Enclosure dusttight per MIL-PRF-8805 Design 2
Conical Hat Operating Force: 3.0 Ibs.
Shown 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
Terminals: Tin plate over copper plate over brass
Wire: MIL-W-16878/4, 12 inches min, 24 AWG
Hardware: None provided
(1.75) ——= 15
64 fm— 11| —e "LJFP
—e 12
r ls— Q —& R
—e r .36
— = N
o[ G

AVAILABLE CIRCUITS

h ovnc w : ovnc I N ovn: m §
(@ .835) (@ .150) 5 5 g‘
| o P Y :

— (.384) :
A. CONICAL HAT Q—"L (.520) B. FLAT BUTTON @ywe ORE e (z8) %
) A. FULL BRIDGE B. HALF BRIDGE C. ISOLATED GAGES m
(4 TERMINALS) (6 TERMINALS) (8 TERMINALS) w

J2-S1 PART NUMBER CODE EXCITATION VOLTAGE TABLE
Circuit Excitation Sensitivity | Max Output | Null Output Null Output Full Scale
JZ' S1 X XX X X XX Configuration Voltage Until Stop atStop | at25°C Bipolar | at25°C Supply | Travel Cycles
(Units VDC) | (Units VDC/Ib. | (Units VDC) (Units VDC) to Ground (Units x 10¢)
+-20%) (Units VDC)
B1 +/-120 +/-045 +-140 +-0.12 02
CircuitType Electrical /0 Termination  Button Style Color 61 +240 +-0.45 +-140 120+/-0.12 02
(See Table) B2 +-100 +-045 +-140 +-0.12 02
A. Full Bridge B1. 1. Wire Leads  A. Conical Hat P1. Red Thermoplastic © G2 +200 +-045 +-140 100 +/-0.12 02
B.Half Bridge B2 2. Terminals B. Flat Button P2. Black Thermoplastic @ B3 715 -045 140 010 03
C. Isolated B3. P8. Gray Thermoplastic ® _ - . . -
B4, BA. Black Anodized Aluminum @ G3 +150 +-045 +-140 75+/-0.10 03
BS5. CA. Clear Anodized Aluminum @ B4 +-6.0 +/-045 +-140 +-0.10 02
B6. G4 +120 +-045 +-140 6.0+/-0.10 02
B7.
G1. @ Conical hat only. B5 +-60 +-033 +-1.03 +-0.06 10
G2. @ Flat button only. G5 +120 +/-0.33 +/-1.03 6.0+/-0.06 10
G3. B6 +-5.0 +-033 +/-1.03 +/-0.05 1.0
G4. G6 +100 +/-0.33 +/-1.03 5.0+/-0.05 1.0
g: B7 +-50 +-025 +-0.78 +-005 20
. 67 +100 +-025 +-078 50+/-005 20
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J2

o TRANSDUCER

0.655" DIAMETER FLANGE MOUNT, SHORT TRAVEL

Standard Characteristics/Ratings:

ELECTRICAL RATINGS:
Insulation Resistance: 100MQ min @ 50VDC
Null Temp Coefficient: +/- 0.04% of full scale per degree C max
Hysteresis: +/- 0.5% of full scale within 1 second after release
Sensitivity Temp Coefficient:  +/- 0.2% full scale per degree C
Resolution: Infinite
Seal: Enclosure dusttight per MIL-PRF-8805 Design 2
Flat Button Shown Operating Force: 3.0 lbs.
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
Terminals: Tin plate over copper plate over brass
Wire: MIL-W-16878/4, 12 inches min, 24 AWG
Hardware: None provided
12
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.20 ,47|4424.‘ le— 14 +Y AXIS
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{ 0UTPUT
o 150 DIAGRAM
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I

3 R up
(P .835) — (@ .750)
| or TS '

ON ON DN L
A. CONICAL HAT Q—J»[.szm B. FLAT BUTTON L—JH&M rvnc W rvnc W —vnc 0 R w

A. FULL BRIDGE B. HALF BRIDGE C. ISOLATED GAGES
(4 TERMINALS) (6 TERMINALS) (8 TERMINALS)

OVDC IN +V0C IN
R

J2-S2 PART NUMBER CODE EXCITATION VOLTAGE TABLE
Circuit Excitation Sensitivity | Max Output | Null Output Null Output Full Scale
JZ-SZ X XX X X XX 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 +-120 +-045 +-1.40 +-0.12 02
Circuit Type Electrical /0 Termination  Button Style Color G1 +24.0 +-0.45 +-140 120+/-0.12 02
(See Table) B2 +-100 +-045 +-140 +-012 02
A. Full Bridge B1. 1. Wire Leads  A. Conical Hat P1. Red Thermoplastic ©® G2 +200 +-045 +-140 100 +/-0.12 02
B.Half Bridge B2 2. Terminals B. Flat Button P2. Black Thermoplastic ® B3 75 045 140 7-010 03
C. Isolated B3. P8. Gray Thermoplastic ® - - - - -
B4. BA. Black Anodized Aluminum @ 6 +180 #0458 140 754010 03
B5. CA. Clear Anodized Aluminum @ B4 +-6.0 +/-045 +-140 +-0.10 02
B6. G4 +120 +-045 +/-140 6.0+/-0.10 02
B7.
61, @ Conical hat only. B5 +-6.0 +/-0.33 +/-1.03 +/-0.06 1.0
G2 @ Flat button only. 65 +120 +-033 +-103 6.0+/-006 10
G3. B6 +/-50 +/-0.33 +-1.03 +/-0.05 1.0
G4. G6 +100 +/-0.33 +/-1.03 5.0+/-0.05 1.0
g: B7 +-50 +-0.25 +-078 +-005 20
. 67 +100 +-025 +/-078 50+/-005 20
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J2

TRANSDUCER o

0.560" DIAMETER FLANGE MOUNT, SHORT TRAVEL

Standard Characteristics/Ratings:

ELECTRICAL RATINGS:

Insulation Resistance: 100MQ min @ 50VDC

Null Temp Coefficient: +/- 0.04% of full scale per degree C max

Hysteresis: +/- 0.5% of full scale within 1 second after release

Sensitivity Temp Coefficient:  +/- 0.2% full scale per degree C

Resolution: Infinite

Seal: Enclosure dusttight per MIL-PRF-8805 Design 2
Flat Button Shown Operating Force: 3.0 Ibs.

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:

Wire: MIL-W-16878/4, 12 inches min

24 AWG
Button: Thermoplastic or anodized aluminum
Hardware: None provided
NOTCH

| 485 . INDICATES
¥ AXIS

I I J
b — - P56 622
e ol

OUTPUT
DIAGRAM
.386 FORCE APPLIED
AT THIS POINT ;
AVAILABLE CIRCUITS >
Z
+VDC IN +V0C IN (%]
(RED) (RED) O
% % (e
UP (ORN) (6RA) R
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A. CONICAL HAT B. FLAT BUTTON -VOC 1N e
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J2-S3 PART NUMBER CODE EXCITATION VOLTAGE TABLE
Circuit Excitation Sensitivity | Max Output | Null Output Null Output Full Scale
JZ'S3 X XX X X XX 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 10¢)
+/-20%) (Units VDC)
B1 +-15 +-045 +-140 +-0.10 03
Circuit Type Electrical I/0 Termination  Button Style Color G1 +150 +-045 +/-140 754/-0.10 03
(See Table) B2 +-60 +-045 +-140 +-0.10 02
A. Full Bridge B1. 1. Wire Leads  A. Conical Hat P1.Red Thermoplastic_@ G2 +120 +/-045 +-140 6.0+/-0.10 02
B.Half Bridge B2 B. Flat Button P2. Black Thermoplas}nc @ B3 /60 03 AT 7006 m
B3. P8. Gray Thermoplastic @
B4. BA. Black Anodized Aluminum @ G +120 +-03 #1108 60+-006 10
B5. CA. Clear Anodized Aluminum @ B4 +-50 +-0.33 +-1.03 +-005 10
G1. G4 +100 +-033 +-1.03 50 +/-0.05 10
G2.
63 @ Conical hat only. B5 +/-5.0 +/-0.25 +/-0.78 +/-0.05 20
G4. @ Flat button only. G5 +100 +/-0.25 +-078 5.0+/-0.05 20
GS5.
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REFER CROSS REFERENCE: MILITARY TO OTTO
REFERENCE .
MILITARY 0TTO | MILITARY 0TTO | MILITARY 0TTO | MILITARY 0TT0
PART NO. PART NO. | PART NO. PART NO. | PART NO. PART NO. | PART NO. PART NO.
M8805/96 M8805/101-010 B3-12142 | M8805/110-1142 P7-114122 | M8805/110-1255 P7-135125
M8805/96-001 PE-1111 | M8805/101-011 B3-15141 | M8805/110-1143 P7-114123 | M8805/110-1256 P7-135126
M8805/96-002 PE-1112 | M8805/101-012 B3-15142 | M8805/110-1144 P7-114124 | MB8805/110-1258 P7-135128
M8805/96-003 PE-2111 | M8805/101-013 B3-13141 | M8805/110-1145 P7-114125 | MB8805/110-1259 P7-135129
M8805/96-004 PE-2112 | M8805/101-014 B3-13142 | M8805/110-1146 P7-114126 | M8805/110-1311 P7-151121
M8805/96-005 PE-1121 | M8805/101-015 B3-11131 | M8805/110-1147 P7-114127 | MB8805/110-1312 P7-151122
M8805/96-006 PE-1122 | M8805/101-016 B3-11132 | M8805/110-1148 P7-114128 | M8805/110-1313 P7-151123
M8805/96-007 PE-2121 | M8805/101-017 B3-12131 | M8805/110-1149 P7-114129 | MB8805/110-1314 P7-151124
M8805/96-008 PE-2122 | M8805/101-018 B3-12132 | M8805/110-1151 P7-115121 | MB8805/110-1315 P7-151125
M8805/96-009 PE-1211 | M8805/101-019 B3-15131 | M8805/110-1152 P7-115122 | MB8805/110-1316 P7-151126
M8805/96-010 PE-1212 | M8805/101-020 B3-15132 | M8805/110-1153 P7-115123 | MB8805/110-1317 P7-151127
M8805/96-011 PE-2211 | M8805/101-021 B3-13131 | M8805/110-1154 P7-115124 | MB8805/110-1318 P7-151128
M8805/96-012 PE-2212 | M8805/101-022 B3-13132 | M8805/110-1155 P7-115125 | MB8805/110-1319 P7-151129
M8805/96-013 PE-1221 M8805/110-1156 P7-115126 | M8805/110-1321 P7-152121
M8805/96-014 PE-1222 | MB8805/104 M8805/110-1157 P7-115127 | M8805/110-1322 P7-152122
M8805/96-015 PE-2221 | MB8805/104-001 P6-20001 | MB8805/110-1158 P7-115128 | MB8805/110-1323 P7-152123
M8805/96-016 PE-2222 | M8805/104-002 P6-10002 | M8805/110-1159 P7-115129 | MB8805/110-1324 P7-152124
M8805/104-003 P6-20002 | M8805/110-1161 P7-116121 | MB8805/110-1325 P7-152125
M8805/99 M8805/104-004 P6-10003 | M8805/110-1162 P7-116122 | MB8805/110-1326 P7-152126
M8805/99-009 PE2-11121 M8805/110-1163 P7-116123 | M8805/110-1327 P7-152127
M8805/99-010 PE2-21121 | MB8805/106 M8805/110-1164 P7-116124 | M8805/110-1328 P7-152128
M8805/99-011 PE2-31121 | M8805/106-01 B2-200031 | M8805/110-1165 P7-116125 | MB8805/110-1329 P7-152129
M8805/99-013 PE2-11111 M8805/110-1166 P7-116126 | MB8805/110-1331 P7-153121
M8805/99-014 PE2-21111 | MB8805/109 M8805/110-1167 P7-116127 | MB8805/110-1332 P7-153122
M8805/99-015 PE2-31111 | M8805/109-01 B2-111351 | M8805/110-1168 P7-116128 | MB8805/110-1333 P7-153123
M8805/99-025 PE2-11221 | M8805/109-02 B2-112351 | M8805/110-1169 P7-116129 | MB8805/110-1334 P7-153124
M8805/99-026 PE2-21221 | MB8805/109-03 B2-111353 | M8805/110-1211 P7-131121 | M8805/110-1335 P7-153125
M8805/99-027 PE2-31221 | MB8805/109-04 B2-112353 | M8805/110-1212 P7-131122 | M8805/110-1336 P7-156126
M8805/99-029 PE2-11211 M8805/110-1213 P7-131123 | MB8805/110-1337 P7-153127
M8805/99-030 PE2-21211 | MB8805/110 M8805/110-1214 P7-131124 | MB8805/110-1338 P7-153128
M8805/99-031 PE2-31211 | M8805/110-1111 P7-111121 | MB8805/110-1215 P7-131125 | MB8805/110-1339 P7-153129
M8805/99-037 PE2-11131 | M8805/110-1112 P7-111122 | MB8805/110-1216 P7-131126 | MB8805/110-1341 P7-154121
M8805/99-038 PE2-21131 | M8805/110-1113 P7-111123 | MB8805/110-1217 P7-131127 | M8805/110-1342 P7-154122
M8805/99-039 PE2-31131 | M8805/110-1114 P7-111124 | MB8805/110-1218 P7-131128 | M8805/110-1343 P7-154123
M8805/99-045 PE2-11231 | M8805/110-1115 P7-111125 | MB8805/110-1219 P7-131129 | MB8805/110-1344 P7-154124
M8805/99-046 PE2-21231 | M8805/110-1116 P7-111126 | M8805/110-1221 P7-132121 | MB8805/110-1345 P7-154125
M8805/99-047 PE2-31231 | M8805/110-1117 P7-111127 | M8805/110-1222 P7-132122 | MB8805/110-1346 P7-154126
M8805/110-1118 P7-111128 | MB8805/110-1223 P7-132123 | MB8805/110-1347 P7-154127
M8805/100 M8805/110-1119 P7-111129 | MB8805/110-1224 P7-132124 | M8805/110-1348 P7-154128
M8805/100-007 P6-24043 | M8805/110-1121 P7-112121 | MB8805/110-1225 P7-132125 | M8805/110-1349 P7-154129
M8805/100-008 P6-24044 | M8805/110-1122 P7-112122 | MB8805/110-1226 P7-132126 | M8805/110-1351 P7-155121
M8805/100-009 P6-14035 | M8805/110-1123 P7-112123 | M8805/110-1227 P7-132127 | MB8805/110-1352 P7-155122
M8805/100-010 P6-14036 | MB8805/110-1124 P7-112124 | M8805/110-1228 P7-132128 | MB8805/110-1353 P7-155123
M8805/100-015 P6-24007 | M8805/110-1125 P7-112125 | M8805/110-1229 P7-132129 | MB8805/110-1354 P7-155124
M8805/100-016 P6-24008 | M8805/110-1126 P7-112126 | MB8805/110-1241 P7-134121 | MB8805/110-1355 P7-155125
M8805/100-017 P6-14005 | M8805/110-1127 P7-112127 | MB8805/110-1242 P7-134122 | M8805/110-1356 P7-155126
M8805/100-018 P6-14006 | M8805/110-1128 P7-112128 | MB8805/110-1243 P7-134123 | M8805/110-1357 P7-155127
M8805/110-1129 P7-112129 | M8805/110-1244 P7-134124 | MB8805/110-1358 P7-155128
M8805/101 M8805/110-1131 P7-113121 | M8805/110-1245 P7-134125 | MB8805/110-1359 P7-155129
M8805/101-001 B3-10064 | M8805/110-1132 P7-113122 | M8805/110-1246 P7-134126 | M8805/110-1361 P7-136121
M8805/101-002 B3-10065 | M8805/110-1133 P7-113123 | MB8805/110-1247 P7-134127 | M8805/110-1361 P7-156121
M8805/101-003 B3-10066 | M8805/110-1134 P7-113124 | MB8805/110-1248 P7-134128 | M8805/110-1362 P7-136122
M8805/101-004 B3-10067 | MB8805/110-1135 P7-113125 | MB8805/110-1249 P7-134129 | M8805/110-1362 P7-156122
M8805/101-005 B3-10063 | M8805/110-1136 P7-113126 | MB8805/110-1251 P7-135121 | MB8805/110-1363 P7-156123
M8805/101-006 B3-10072 | M8805/110-1137 P7-113127 | M8805/110-1252 P7-135122 | MB8805/110-1363 P7-136123
M8805/101-007 B3-11141 | M8805/110-1138 P7-113128 | M8805/110-1253 P7-135123 | MB8805/110-1364 P7-156124
M8805/101-008 B3-11142 | M8805/110-1139 P7-113129 | M8805/110-1254 P7-135127 | MB8805/110-1364 P7-136124
M8805/101-009 B3-12141 | M8805/110-1141 P7-114121 | MB8805/110-1254 P7-135124 | MB8805/110-1365 P7-156125
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CROSS REFERENCE: MILITARY TO OTTO REFERENCE

MILITARY 0TTO | MILITARY 0TTO | MILITARY 0TTO | MILITARY 0TTO

PART NO. PART NO. | PART NO. PART NO. | PART NO. PART NO. | PART NO. PART NO.
M8805/110-1365 P7-136125 | M8805/110-1465 P7-116225 | M8805/110-1569 P7-136229 | M8805/110-1714 P7-161124
M8805/110-1366 P7-136126 M8805/110-1466 P7-116226 M8805/110-1611 P7-151221 M8805/110-1715 P7-161125
M8805/110-1366 P7-156126 M8805/110-1467 P7-116227 M8805/110-1612 P7-151222 M8805/110-1716 P7-161126
M8805/110-1367 P7-136127 IV18805/110-1468 P7-116228 M8805/110-1613 P7-151223 M8805/110-1717 P7-161127
V18805/110-1367 P7-156127 M8805/110-1469 P7-116229 M8805/110-1614 P7-151224 M8805/110-1718 P7-161128
IV18805/110-1368 P7-156128 M8805/110-1511 P7-131221 M8805/110-1615 P7-151225 M8805/110-1719 P7-161129
M8805/110-1368 P7-136128 M8805/110-1512 P7-131222 M8805/110-1616 P7-151226 M8805/110-1721 P7-162121
M8805/110-1369 P7-136129 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
IV18805/110-1413 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 P7-152227 M8805/110-1732 P7-163122
V18805/110-1419 P7-111229 | MB8805/110-1524 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 P7-132221 M8805/110-1632 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 M8805/110-1634 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 M8805/110-1636 P7-153226 M8805/110-1741 P7-164121
IM8805/110-1428 P7-112228 M8805/110-1533 P7-133223 M8805/110-1637 P7-153227 M8805/110-1742 P7-164122
M8805/110-1429 P7-112229 | MB8805/110-1534 P7-133224 | M8805/110-1638 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 M8805/110-1642 P7-154222 M8805/110-1746 P7-164126
IV18805/110-1434 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
IM18805/110-1441 P7-114221 M8805/110-1545 P7-134225 M8805/110-1649 P7-154229 M8805/110-1754 P7-165124
V18805/110-1442 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
IVi8805/110-1444 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 M8805/110-1654 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
IV18805/110-1448 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 IM18805/110-1556 P7-135226 M8805/110-1661 P7-156221 M8805/110-1765 P7-166125
M8805/110-1453 P7-115223 M8805/110-1557 P7-135227 M8805/110-1662 P7-156222 M8805/110-1766 P7-166126
M8805/110-1454 P7-115224 | M8805/110-1558 P7-135228 | M8805/110-1663 P7-156223 | M8805/110-1767 P7-166127 Q
M8805/110-1455 P7-115225 M8805/110-1559 P7-135229 M8805/110-1664 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 ﬁ
M8805/110-1458 P7-115228 M18805/110-1563 P7-136223 M8805/110-1667 P7-156227 M8805/110-1812 P7-161222 m
IV18805/110-1459 P7-115229 IM8805/110-1564 P7-136224 M8805/110-1668 P7-156228 M8805/110-1813 P7-161223 o)
M8805/110-1461 P7-116221 IM8805/110-1565 P7-136225 M8805/110-1669 P7-156229 M8805/110-1814 P7-161224 E
M8805/110-1462 P7-116222 | M8805/110-1566 P7-136226 | M8805/110-1711 P7-161121 M8805/110-1815 P7-161225 Q
IV18805/110-1463 P7-116223 M8805/110-1567 P7-136227 M8805/110-1712 P7-161122 M8805/110-1816 P7-161226
IV18805/110-1464 P7-116224 | MB8805/110-1568 P7-136228 M8805/110-1713 P7-161123 M8805/110-1817 P7-161227
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REFERENCE CROSS REFERENCE: MILITARY TO OTTO

MILITARY OTTO | MILITARY OTTO | MILITARY OTTO | MILITARY 0TTO
PART NO. PART NO. | PART NO. PART NO. | PART NO. PART NO. | PART NO. PART NO.
M8805/110-1818 P7-161228 M8805/110-2123 P7-212123 M8805/110-2227 P7-232127 M8805/110-2352 P7-255122
M8805/110-1819 P7-161229 M8805/110-2124 P7-212124 M8805/110-2228 P7-232128 M8805/110-2353 P7-255123
M8805/110-1821 P7-162221 M8805/110-2125 P7-212125 M8805/110-2229 P7-232129 M8805/110-2354 P7-255124
M8805/110-1822 P7-162222 M8805/110-2126 P7-212126 M8805/110-2241 P7-234121 M8805/110-2355 P7-255125
M8805/110-1823 P7-162223 M8805/110-2127 P7-212127 M8805/110-2242 P7-234122 M8805/110-2356 P7-255126
M8805/110-1824 P7-162224 M8805/110-2128 P7-212128 M8805/110-2243 P7-234123 M8805/110-2357 P7-255127
M8805/110-1825 P7-162225 M8805/110-2129 P7-212129 M8805/110-2244 P7-234124 M8805/110-2358 P7-255128
M8805/110-1826 P7-162226 M8805/110-2131 P7-213121 M8805/110-2245 P7-234125 M8805/110-2359 P7-255129
M8805/110-1827 P7-162227 M8805/110-2132 P7-213122 M8805/110-2246 P7-234126 M8805/110-2361 P7-256121
M8805/110-1828 P7-162228 M8805/110-2133 P7-213123 M8805/110-2247 P7-234127 M8805/110-2361 P7-236121
M8805/110-1829 P7-162229 M8805/110-2134 P7-213124 M8805/110-2248 P7-234128 M8805/110-2362 P7-256122
M8805/110-1831 P7-163221 M8805/110-2135 P7-213125 M8805/110-2249 P7-234129 M8805/110-2362 P7-236122
M8805/110-1832 P7-163222 M8805/110-2136 P7-213126 M8805/110-2251 P7-235121 M8805/110-2363 P7-256123
M8805/110-1833 P7-163223 M8805/110-2137 P7-213127 M8805/110-2252 P7-235122 M8805/110-2363 P7-236123
M8805/110-1834 P7-163224 M8805/110-2138 P7-213128 M8805/110-2253 P7-235123 M8805/110-2364 P7-256124
M8805/110-1835 P7-163225 M8805/110-2139 P7-213129 M8805/110-2254 P7-235124 M8805/110-2364 P7-236124
M8805/110-1836 P7-163226 M8805/110-2141 P7-214121 M8805/110-2255 P7-235125 M8805/110-2365 P7-236125
M8805/110-1837 P7-163227 M8805/110-2142 P7-214122 M8805/110-2256 P7-235126 M8805/110-2365 P7-256125
M8805/110-1838 P7-163228 M8805/110-2143 P7-214123 M8805/110-2257 P7-235127 M8805/110-2366 P7-236126
M8805/110-1839 P7-163229 M8805/110-2144 P7-214124 M8805/110-2258 P7-235128 M8805/110-2366 P7-256126
M8805/110-1841 P7-164221 M8805/110-2145 P7-214125 M8805/110-2259 P7-235129 M8805/110-2367 P7-256127
M8805/110-1842 P7-164222 M8805/110-2146 P7-214126 M8805/110-2311 P7-251121 M8805/110-2367 P7-236127
M8805/110-1843 P7-164223 M8805/110-2147 P7-214127 M8805/110-2312 P7-251122 M8805/110-2368 P7-256128
M8805/110-1844 P7-164224 M8805/110-2148 P7-214128 M8805/110-2313 P7-251123 M8805/110-2368 P7-236128
M8805/110-1845 P7-164225 M8805/110-2149 P7-214129 M8805/110-2314 P7-251124 M8805/110-2369 P7-236129
M8805/110-1846 P7-164226 M8805/110-2151 P7-215121 M8805/110-2315 P7-251125 M8805/110-2369 P7-256129
M8805/110-1847 P7-164227 M8805/110-2152 P7-215122 M8805/110-2316 P7-251126 M8805/110-2411 P7-211221
M8805/110-1848 P7-164228 M8805/110-2153 P7-215123 M8805/110-2317 P7-251127 M8805/110-2412 P7-211222
M8805/110-1849 P7-164229 M8805/110-2154 P7-215124 M8805/110-2318 P7-251128 M8805/110-2413 P7-211223
M8805/110-1851 P7-165221 M8805/110-2155 P7-215125 M8805/110-2319 P7-251129 M8805/110-2414 P7-211224
M8805/110-1852 P7-165222 M8805/110-2156 P7-215126 M8805/110-2321 P7-252121 M8805/110-2415 P7-211225
M8805/110-1853 P7-165223 M8805/110-2157 P7-215127 M8805/110-2322 P7-252122 M8805/110-2416 P7-211226
M8805/110-1854 P7-165224 M8805/110-2158 P7-215128 M8805/110-2323 P7-252123 M8805/110-2417 P7-211227
M8805/110-1855 P7-165225 M8805/110-2159 P7-215129 M8805/110-2324 P7-252124 M8805/110-2418 P7-211228
M8805/110-1856 P7-165226 M8805/110-2161 P7-216121 M8805/110-2325 P7-252125 M8805/110-2419 P7-211229
M8805/110-1857 P7-165227 M8805/110-2162 P7-216122 M8805/110-2326 P7-252126 M8805/110-2421 P7-212221
M8805/110-1858 P7-165228 M8805/110-2163 P7-216123 M8805/110-2327 P7-252127 M8805/110-2422 P7-212222
M8805/110-1859 P7-165229 M8805/110-2164 P7-216124 M8805/110-2328 P7-252128 M8805/110-2423 P7-212223
M8805/110-1861 P7-166221 M8805/110-2165 P7-216125 M8805/110-2329 P7-252129 M8805/110-2424 P7-212224
M8805/110-1862 P7-166222 M8805/110-2166 P7-216126 M8805/110-2331 P7-253121 M8805/110-2425 P7-212225
M8805/110-1863 P7-166223 M8805/110-2167 P7-216127 M8805/110-2332 P7-253122 M8805/110-2426 P7-212226
M8805/110-1864 P7-166224 M8805/110-2168 P7-216128 M8805/110-2333 P7-253123 M8805/110-2427 P7-212227
M8805/110-1865 P7-166225 M8805/110-2169 P7-216129 M8805/110-2334 P7-253124 M8805/110-2428 P7-212228
M8805/110-1866 P7-166226 M8805/110-2211 P7-231121 M8805/110-2335 P7-253125 M8805/110-2429 P7-212229
M8805/110-1867 P7-166227 M8805/110-2212 P7-231122 M8805/110-2336 P7-253126 M8805/110-2431 P7-213221
M8805/110-1868 P7-166228 M8805/110-2213 P7-231123 M8805/110-2337 P7-253127 M8805/110-2432 P7-213222
M8805/110-1869 P7-166229 M8805/110-2214 P7-231124 M8805/110-2338 P7-253128 M8805/110-2433 P7-213223
M8805/110-2111 P7-211121 M8805/110-2215 P7-231125 M8805/110-2339 P7-253129 M8805/110-2434 P7-213224
M8805/110-2112 P7-211122 M8805/110-2216 P7-231126 M8805/110-2341 P7-254121 M8805/110-2435 P7-213225
M8805/110-2113 P7-211123 M8805/110-2217 P7-231127 M8805/110-2342 P7-254122 M8805/110-2436 P7-213226
M8805/110-2114 P7-211124 M8805/110-2218 P7-231128 M8805/110-2343 P7-254123 M8805/110-2437 P7-213227
M8805/110-2115 P7-211125 M8805/110-2219 P7-231129 M8805/110-2344 P7-254124 M8805/110-2438 P7-213228
M8805/110-2116 P7-211126 M8805/110-2221 P7-232121 M8805/110-2345 P7-254125 M8805/110-2439 P7-213229
M8805/110-2117 P7-211127 M8805/110-2222 P7-232122 M8805/110-2346 P7-254126 M8805/110-2441 P7-214221
M8805/110-2118 P7-211128 M8805/110-2223 P7-232123 M8805/110-2347 P7-254127 M8805/110-2442 P7-214222
M8805/110-2119 P7-211129 M8805/110-2224 P7-232124 M8805/110-2348 P7-254128 M8805/110-2443 P7-214223
M8805/110-2121 P7-212121 M8805/110-2225 P7-232125 M8805/110-2349 P7-254129 M8805/110-2444 P7-214224
M8805/110-2122 P7-212122 M8805/110-2226 P7-232126 M8805/110-2351 P7-255121 M8805/110-2445 P7-214225
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CROSS REFERENCE: MILITARY TO OTTO REFERENCE

MILITARY 0TTO | MILITARY 0TTO | MILITARY 0TTO | MILITARY 0TTO

PART NO. PART NO. | PART NO. PART NO. | PART NO. PART NO. | PART NO. PART NO.
IV8805/110-2446 P7-214226 IM8805/110-2551 P7-235221 M8805/110-2655 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 P7-255227 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
IV18805/110-2452 P7-215222 M8805/110-2556 P7-235226 IM8805/110-2661 P7-256221 M8805/110-2765 P7-266125
IV18805/110-2453 P7-215223 M8805/110-2557 P7-235221 M8805/110-2662 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 IM8805/110-2559 P7-235229 M8805/110-2664 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 IM8805/110-2562 P7-236222 M8805/110-2666 P7-256226 M8805/110-2811 P7-261221
IV18805/110-2458 P7-215228 | M8805/110-2563 P7-236223 | M8805/110-2667 P7-256227 | M8805/110-2812 P7-261222
IM8805/110-2459 P7-215229 | MB8805/110-2564 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 IV18805/110-2566 P7-236226 M8805/110-2711 P7-261121 M8805/110-2815 P7-261225
M8805/110-2463 P7-216223 IM8805/110-2567 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
IV18805/110-2466 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
M18805/110-2513 P7-231223 M8805/110-2617 P7-2512217 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
V18805/110-2519 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 P7-252221 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
M18805/110-2527 P7-232227 M8805/110-2632 P7-253222 M8805/110-2736 P7-263126 M8805/110-2841 P7-264221
IM8805/110-2528 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 IM8805/110-2636 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
IV18805/110-2534 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 IM8805/110-2642 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 IM8805/110-2644 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 O
IV18805/110-2542 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 P7-254221 M8805/110-2752 P7-265122 M8805/110-2856 P7-265226 o)
IV18805/110-2544 P7-234224 | M8805/110-2648 P7-254228 M8805/110-2753 P7-265123 M8805/110-2857 P7-265227 m
M8805/110-2545 P7-234225 M8805/110-2649 P7-254229 M8805/110-2754 P7-265124 M8805/110-2858 P7-265228 %
M8805/110-2546 P7-234226 IM8805/110-2651 P7-255221 M8805/110-2755 P7-265125 M8805/110-2859 P7-265229 E
IV18805/110-2547 P7-234227 M8805/110-2652 P7-255222 M8805/110-2756 P7-265126 M8805/110-2861 P7-266221 (@)
IV18805/110-2548 P7-234228 M8805/110-2653 P7-255223 M8805/110-2757 P7-265127 M8805/110-2862 P7-266222 m
IM8805/110-2549 P7-234229 M8805/110-2654 P7-255224 M8805/110-2758 P7-265128 M8805/110-2863 P7-266223
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REFERENCE CROSS REFERENCE: MILITARY TO OTTO

MILITARY OTTO | MILITARY OTTO | MILITARY OTTO | MILITARY 0TTO
PART NO. PART NO. | PART NO. PART NO. | PART NO. PART NO. | PART NO. PART NO.
M8805/110-2864 P7-266224 M8805/110-3168 P7-316128 M8805/110-3332 P7-353122 M8805/110-3427 P7-312227
M8805/110-2865 P7-266225 M8805/110-3169 P7-316129 M8805/110-3333 P7-353123 M8805/110-3428 P7-312228
M8805/110-2866 P7-266226 M8805/110-3211 P7-331121 M8805/110-3334 P7-353124 M8805/110-3429 P7-312229
M8805/110-2867 P7-266227 M8805/110-3212 P7-331122 M8805/110-3335 P7-353125 M8805/110-3431 P7-313221
M8805/110-2868 P7-266228 M8805/110-3213 P7-331123 M8805/110-3336 P7-353126 M8805/110-3432 P7-313222
M8805/110-2869 P7-266229 M8805/110-3214 P7-331124 M8805/110-3337 P7-353127 M8805/110-3433 P7-313223
M8805/110-3111 P7-311121 M8805/110-3215 P7-331125 M8805/110-3338 P7-353128 M8805/110-3434 P7-313224
M8805/110-3112 P7-311122 M8805/110-3216 P7-331126 M8805/110-3339 P7-353129 M8805/110-3435 P7-313225
M8805/110-3113 P7-311123 M8805/110-3217 P7-331127 M8805/110-3341 P7-354121 M8805/110-3436 P7-313226
M8805/110-3114 P7-311124 M8805/110-3218 P7-331128 M8805/110-3342 P7-354122 M8805/110-3437 P7-313227
M8805/110-3115 P7-311125 M8805/110-3219 P7-331129 M8805/110-3343 P7-354123 M8805/110-3438 P7-313228
M8805/110-3116 P7-311126 M8805/110-3221 P7-332121 M8805/110-3344 P7-354124 M8805/110-3439 P7-313229
M8805/110-3117 P7-311127 M8805/110-3222 P7-332122 M8805/110-3345 P7-354125 M8805/110-3441 P7-314221
M8805/110-3118 P7-311128 M8805/110-3223 P7-332123 M8805/110-3346 P7-354126 M8805/110-3442 P7-314222
M8805/110-3119 P7-311129 M8805/110-3224 P7-332124 M8805/110-3347 P7-354127 M8805/110-3443 P7-314223
M8805/110-3121 P7-312121 M8805/110-3225 P7-332125 M8805/110-3348 P7-354128 M8805/110-3444 P7-314224
M8805/110-3122 P7-312122 M8805/110-3226 P7-332126 M8805/110-3349 P7-354129 M8805/110-3445 P7-314225
M8805/110-3123 P7-312123 M8805/110-3227 P7-332127 M8805/110-3351 P7-355121 M8805/110-3446 P7-314226
M8805/110-3124 P7-312124 M8805/110-3228 P7-332128 M8805/110-3352 P7-355122 M8805/110-3447 P7-314227
M8805/110-3125 P7-312125 M8805/110-3229 P7-332129 M8805/110-3353 P7-355123 M8805/110-3448 P7-314228
M8805/110-3126 P7-312126 M8805/110-3241 P7-334121 M8805/110-3354 P7-355124 M8805/110-3449 P7-314229
M8805/110-3127 P7-312127 M8805/110-3242 P7-334122 M8805/110-3355 P7-355125 M8805/110-3451 P7-315221
M8805/110-3128 P7-312128 M8805/110-3243 P7-334123 M8805/110-3356 P7-355126 M8805/110-3452 P7-315222
M8805/110-3129 P7-312129 M8805/110-3244 P7-334124 M8805/110-3357 P7-355127 M8805/110-3453 P7-315223
M8805/110-3131 P7-313121 M8805/110-3245 P7-334125 M8805/110-3358 P7-355128 M8805/110-3454 P7-315224
M8805/110-3132 P7-313122 M8805/110-3246 P7-334126 M8805/110-3359 P7-355129 M8805/110-3455 P7-315225
M8805/110-3133 P7-313123 M8805/110-3247 P7-334127 M8805/110-3361 P7-356121 M8805/110-3456 P7-315226
M8805/110-3134 P7-313124 M8805/110-3248 P7-334128 M8805/110-3361 P7-336121 M8805/110-3457 P7-315227
M8805/110-3135 P7-313125 M8805/110-3249 P7-334129 M8805/110-3362 P7-356122 M8805/110-3458 P7-315228
M8805/110-3136 P7-313126 M8805/110-3251 P7-335121 M8805/110-3362 P7-336122 M8805/110-3459 P7-315229
M8805/110-3137 P7-313127 M8805/110-3252 P7-335122 M8805/110-3363 P7-336123 M8805/110-3461 P7-316221
M8805/110-3138 P7-313128 M8805/110-3253 P7-335123 M8805/110-3363 P7-356123 M8805/110-3462 P7-316222
M8805/110-3139 P7-313129 M8805/110-3254 P7-335124 M8805/110-3364 P7-356124 M8805/110-3463 P7-316223
M8805/110-3141 P7-314121 M8805/110-3255 P7-335125 M8805/110-3364 P7-336124 M8805/110-3464 P7-316224
M8805/110-3142 P7-314122 M8805/110-3256 P7-335126 M8805/110-3365 P7-356125 M8805/110-3465 P7-316225
M8805/110-3143 P7-314123 M8805/110-3257 P7-335127 M8805/110-3365 P7-336125 M8805/110-3466 P7-316226
M8805/110-3144 P7-314124 M8805/110-3258 P7-335128 M8805/110-3366 P7-336126 M8805/110-3467 P7-316227
M8805/110-3145 P7-314125 M8805/110-3259 P7-335129 M8805/110-3367 P7-356127 M8805/110-3468 P7-316228
M8805/110-3146 P7-314126 M8805/110-3266 P7-356126 M8805/110-3367 P7-336127 M8805/110-3469 P7-316229
M8805/110-3147 P7-314127 M8805/110-3311 P7-351121 M8805/110-3368 P7-336128 M8805/110-3511 P7-331221
M8805/110-3148 P7-314128 M8805/110-3312 P7-351122 M8805/110-3368 P7-356128 M8805/110-3512 P7-331222
M8805/110-3149 P7-314129 M8805/110-3313 P7-351123 M8805/110-3369 P7-336129 M8805/110-3513 P7-331223
M8805/110-3151 P7-315121 M8805/110-3314 P7-351124 M8805/110-3369 P7-356129 M8805/110-3514 P7-331224
M8805/110-3152 P7-315122 M8805/110-3315 P7-351125 M8805/110-3411 P7-311221 M8805/110-3515 P7-331225
M8805/110-3153 P7-315123 M8805/110-3316 P7-351126 M8805/110-3412 P7-311222 M8805/110-3516 P7-331226
M8805/110-3154 P7-315124 M8805/110-3317 P7-351127 M8805/110-3413 P7-311223 M8805/110-3517 P7-331227
M8805/110-3155 P7-315125 M8805/110-3318 P7-351128 M8805/110-3414 P7-311224 M8805/110-3518 P7-331228
M8805/110-3156 P7-315126 M8805/110-3319 P7-351129 M8805/110-3415 P7-311225 M8805/110-3519 P7-331229
M8805/110-3157 P7-315127 M8805/110-3321 P7-352121 M8805/110-3416 P7-311226 M8805/110-3522 P7-332222
M8805/110-3158 P7-315128 M8805/110-3322 P7-352122 M8805/110-3417 P7-311227 M8805/110-3522 P7-332221
M8805/110-3159 P7-315129 M8805/110-3323 P7-352123 M8805/110-3418 P7-311228 M8805/110-3523 P7-332223
M8805/110-3161 P7-316121 M8805/110-3324 P7-352124 M8805/110-3419 P7-311229 M8805/110-3524 P7-332224
M8805/110-3162 P7-316122 M8805/110-3325 P7-352125 M8805/110-3421 P7-312221 M8805/110-3525 P7-332225
M8805/110-3163 P7-316123 M8805/110-3326 P7-352126 M8805/110-3422 P7-312222 M8805/110-3526 P7-332226
M8805/110-3164 P7-316124 M8805/110-3327 P7-352127 M8805/110-3423 P7-312223 M8805/110-3527 P7-332227
M8805/110-3165 P7-316125 M8805/110-3328 P7-352128 M8805/110-3424 P7-312224 M8805/110-3528 P7-332228
M8805/110-3166 P7-316126 M8805/110-3329 P7-352129 M8805/110-3425 P7-312225 M8805/110-3529 P7-332229
M8805/110-3167 P7-316127 M8805/110-3331 P7-353121 M8805/110-3426 P7-312226 M8805/110-3531 P7-333221
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CROSS REFERENCE: MILITARY TO OTTO REFERENCE

MILITARY 0TTO | MILITARY 0TTO | MILITARY 0TTO | MILITARY 0TTO

PART NO. PART NO. | PART NO. PART NO. | PART NO. PART NO. | PART NO. PART NO.
IV18805/110-3532 P7-333222 M8805/110-3636 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 | MB8805/110-3744 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
IV18805/110-3537 P7-333227 M8805/110-3642 P7-354222 M8805/110-3746 P7-364126 M8805/110-3851 P7-365221
IV18805/110-3538 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 M8805/110-3645 P7-354225 M8805/110-3749 P7-364129 M8805/110-3854 P7-365224
M8805/110-3542 P7-334222 IV18805/110-3646 P7-354226 M8805/110-3751 P7-365121 M8805/110-3855 P7-365225
IV18805/110-3543 P7-334223 | M8805/110-3647 P7-354227 | M8805/110-3752 P7-365122 | M8805/110-3856 P7-365226
IV18805/110-3544 P7-334224 | M8805/110-3648 P7-354228 | M8805/110-3753 P7-365123 | M8805/110-3857 P7-365227
M8805/110-3545 P7-334225 | M8805/110-3649 P7-354229 | M8805/110-3754 P7-365124 | M8805/110-3858 P7-365228
M8805/110-3546 P7-334226 M8805/110-3651 P7-355221 M8805/110-3755 P7-365125 M8805/110-3859 P7-365229
M8805/110-3547 P7-334227 | M8805/110-3652 P7-355222 | M8805/110-3756 P7-365126 | M8805/110-3861 P7-366221
M8805/110-3548 P7-334228 IM8805/110-3653 P7-355223 M8805/110-3757 P7-365127 M8805/110-3862 P7-366222
M8805/110-3549 P7-334229 IV18805/110-3654 P7-355224 M8805/110-3758 P7-365128 M8805/110-3863 P7-366223
M8805/110-3551 P7-335221 M8805/110-3655 P7-355225 | M8805/110-3759 P7-365129 | M8805/110-3864 P7-366224
IV18805/110-3552 P7-335222 M8805/110-3656 P7-355226 M8805/110-3761 P7-366121 M8805/110-3865 P7-366225
IV18805/110-3553 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 M8805/110-3659 P7-355229 M8805/110-3764 P7-366124 M8805/110-3868 P7-366228
M8805/110-3556 P7-335226 IM8805/110-3661 P7-356221 M8805/110-3765 P7-366125 M8805/110-3869 P7-366229
M8805/110-3557 P7-335227 | M8805/110-3662 P7-356222 | M8805/110-3766 P7-366126 | M8805/110-5111 P7-511121
IV18805/110-3558 P7-335228 | M8805/110-3663 P7-356223 | M8805/110-3767 P7-366127 | M8805/110-5112 P7-511122
IM18805/110-3559 P7-335229 | M8805/110-3664 P7-356224 | M8805/110-3768 P7-366128 | M8805/110-5113 P7-511123
M8805/110-3561 P7-336221 M8805/110-3665 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
IV18805/110-3565 P7-336225 | M8805/110-3669 P7-356229 | M8805/110-3814 P7-361224 | M8805/110-5118 P7-511128
IV18805/110-3566 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 M8805/110-3818 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 | M8805/110-3716 P7-361126 | M8805/110-3821 P7-362221 M8805/110-5125 P7-512125
IV18805/110-3613 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
IV18805/110-3619 P7-351229 M8805/110-3724 P7-362124 M8805/110-3828 P7-362228 M8805/110-5133 P7-513123
M8805/110-3621 P7-352221 M8805/110-3725 P7-362125 M8805/110-3829 P7-362229 M8805/110-5134 P7-513124
M8805/110-3622 P7-352222 M8805/110-3726 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 O
M18805/110-3627 P7-352227 M8805/110-3732 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 o)
IV18805/110-3629 P7-352229 M8805/110-3734 P7-363124 M8805/110-3838 P7-363228 M8805/110-5143 P7-514123 m
M8805/110-3631 P7-353221 M8805/110-3735 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 E
IV18805/110-3633 P7-353223 | M8805/110-3737 P7-363127 | M8805/110-3842 P7-364222 | M8805/110-5146 P7-514126 (@)
IV18805/110-3634 P7-353224 | MB8805/110-3738 P7-363128 M8805/110-3843 P7-364223 M8805/110-5147 P7-514127 m
IV18805/110-3635 P7-353225 | M8805/110-3739 P7-363129 | M8805/110-3844 P7-364224 | M8805/110-5148 P7-514128
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REFERENCE CROSS REFERENCE: MILITARY TO OTTO

MILITARY OTTO | MILITARY OTTO | MILITARY OTTO | MILITARY 0TTO
PART NO. PART NO. | PART NO. PART NO. | PART NO. PART NO. | PART NO. PART NO.
M8805/110-5149 P7-514129 M8805/110-5268 P7-536128 M8805/110-5366 P7-556126 M8805/110-5467 P7-516227
M8805/110-5151 P7-515121 M8805/110-5269 P7-536129 M8805/110-5367 P7-556127 M8805/110-5468 P7-516228
M8805/110-5152 P7-515122 M8805/110-5311 P7-551121 M8805/110-5367 P7-536127 M8805/110-5469 P7-516229
M8805/110-5153 P7-515123 M8805/110-5312 P7-551122 M8805/110-5368 P7-556128 M8805/110-5511 P7-531221
M8805/110-5154 P7-515124 M8805/110-5313 P7-551123 M8805/110-5368 P7-536128 M8805/110-5512 P7-531222
M8805/110-5155 P7-515125 M8805/110-5314 P7-551124 M8805/110-5369 P7-536129 M8805/110-5513 P7-531223
M8805/110-5156 P7-515126 M8805/110-5315 P7-551125 M8805/110-5369 P7-556129 M8805/110-5514 P7-531224
M8805/110-5157 P7-515127 M8805/110-5316 P7-551126 M8805/110-5411 P7-511221 M8805/110-5515 P7-531225
M8805/110-5158 P7-515128 M8805/110-5317 P7-551127 M8805/110-5412 P7-511222 M8805/110-5516 P7-531226
M8805/110-5159 P7-515129 M8805/110-5318 P7-551128 M8805/110-5413 P7-511223 M8805/110-5517 P7-531227
M8805/110-5161 P7-516121 M8805/110-5319 P7-551129 M8805/110-5414 P7-511224 M8805/110-5518 P7-531228
M8805/110-5162 P7-516122 M8805/110-5321 P7-552121 M8805/110-5415 P7-511225 M8805/110-5519 P7-531229
M8805/110-5163 P7-516123 M8805/110-5322 P7-552122 M8805/110-5416 P7-511226 M8805/110-5521 P7-532221
M8805/110-5164 P7-516124 M8805/110-5323 P7-552123 M8805/110-5417 P7-511227 M8805/110-5522 P7-532222
M8805/110-5165 P7-516125 M8805/110-5324 P7-552124 M8805/110-5418 P7-511228 M8805/110-5523 P7-532223
M8805/110-5166 P7-516126 M8805/110-5325 P7-552125 M8805/110-5419 P7-511229 M8805/110-5524 P7-532224
M8805/110-5167 P7-516127 M8805/110-5326 P7-552126 M8805/110-5421 P7-512221 M8805/110-5525 P7-532225
M8805/110-5168 P7-516128 M8805/110-5327 P7-552127 M8805/110-5422 P7-512222 M8805/110-5526 P7-532226
M8805/110-5169 P7-516129 M8805/110-5328 P7-552128 M8805/110-5423 P7-512223 M8805/110-5527 P7-532227
M8805/110-5211 P7-531121 M8805/110-5329 P7-552129 M8805/110-5424 P7-512224 M8805/110-5528 P7-532228
M8805/110-5212 P7-531122 M8805/110-5331 P7-553121 M8805/110-5425 P7-512225 M8805/110-5529 P7-532229
M8805/110-5213 P7-531123 M8805/110-5332 P7-553122 M8805/110-5426 P7-512226 M8805/110-5531 P7-533221
M8805/110-5214 P7-531124 M8805/110-5333 P7-553123 M8805/110-5427 P7-512227 M8805/110-5532 P7-533222
M8805/110-5215 P7-531125 M8805/110-5334 P7-553124 M8805/110-5428 P7-512228 M8805/110-5533 P7-533223
M8805/110-5216 P7-531126 M8805/110-5335 P7-553125 M8805/110-5429 P7-512229 M8805/110-5534 P7-533224
M8805/110-5217 P7-531127 M8805/110-5336 P7-553126 M8805/110-5431 P7-513221 M8805/110-5535 P7-533225
M8805/110-5218 P7-531128 M8805/110-5337 P7-553127 M8805/110-5432 P7-513222 M8805/110-5536 P7-533226
M8805/110-5219 P7-531129 M8805/110-5338 P7-553128 M8805/110-5433 P7-513223 M8805/110-5537 P7-533227
M8805/110-5221 P7-532121 M8805/110-5339 P7-553129 M8805/110-5434 P7-513224 M8805/110-5538 P7-533228
M8805/110-5222 P7-532122 M8805/110-5341 P7-554121 M8805/110-5435 P7-513225 M8805/110-5539 P7-533229
M8805/110-5223 P7-532123 M8805/110-5342 P7-554122 M8805/110-5436 P7-513226 M8805/110-5541 P7-534221
M8805/110-5224 P7-532124 M8805/110-5343 P7-554123 M8805/110-5437 P7-513227 M8805/110-5542 P7-534222
M8805/110-5225 P7-532125 M8805/110-5344 P7-554124 M8805/110-5438 P7-513228 M8805/110-5543 P7-534223
M8805/110-5226 P7-532126 M8805/110-5345 P7-554125 M8805/110-5439 P7-513229 M8805/110-5544 P7-534224
M8805/110-5227 P7-532127 M8805/110-5346 P7-554126 M8805/110-5441 P7-514221 M8805/110-5545 P7-534225
M8805/110-5228 P7-532128 M8805/110-5347 P7-554127 M8805/110-5442 P7-514222 M8805/110-5546 P7-534226
M8805/110-5229 P7-532129 M8805/110-5348 P7-554128 M8805/110-5443 P7-514223 M8805/110-5547 P7-534227
M8805/110-5241 P7-534121 M8805/110-5349 P7-554129 M8805/110-5444 P7-514224 M8805/110-5548 P7-534228
M8805/110-5242 P7-534122 M8805/110-5351 P7-555121 M8805/110-5445 P7-514225 M8805/110-5549 P7-534229
M8805/110-5243 P7-534123 M8805/110-5352 P7-555122 M8805/110-5446 P7-514226 M8805/110-5551 P7-535221
M8805/110-5244 P7-534124 M8805/110-5353 P7-555123 M8805/110-5447 P7-514227 M8805/110-5552 P7-535222
M8805/110-5245 P7-534125 M8805/110-5354 P7-555124 M8805/110-5448 P7-514228 M8805/110-5553 P7-535223
M8805/110-5246 P7-534126 M8805/110-5355 P7-555125 M8805/110-5449 P7-514229 M8805/110-5554 P7-535224
M8805/110-5247 P7-534127 M8805/110-5356 P7-555126 M8805/110-5451 P7-515221 M8805/110-5555 P7-535225
M8805/110-5248 P7-534128 M8805/110-5357 P7-555127 M8805/110-5452 P7-515222 M8805/110-5556 P7-535226
M8805/110-5249 P7-534129 M8805/110-5358 P7-555128 M8805/110-5453 P7-515223 M8805/110-5557 P7-535227
M8805/110-5251 P7-535121 M8805/110-5359 P7-555129 M8805/110-5454 P7-515224 M8805/110-5558 P7-535228
M8805/110-5252 P7-535122 M8805/110-5361 P7-536121 M8805/110-5455 P7-515225 M8805/110-5559 P7-535229
M8805/110-5253 P7-535123 M8805/110-5361 P7-556121 M8805/110-5456 P7-515226 M8805/110-5561 P7-536221
M8805/110-5254 P7-535124 M8805/110-5362 P7-556122 M8805/110-5457 P7-515227 M8805/110-5562 P7-536222
M8805/110-5255 P7-535125 M8805/110-5362 P7-536122 M8805/110-5458 P7-515228 M8805/110-5563 P7-536223
M8805/110-5256 P7-535126 M8805/110-5363 P7-556123 M8805/110-5459 P7-515229 M8805/110-5564 P7-536224
M8805/110-5257 P7-535127 M8805/110-5363 P7-536123 M8805/110-5461 P7-516221 M8805/110-5565 P7-536225
M8805/110-5258 P7-535128 M8805/110-5364 P7-556124 M8805/110-5462 P7-516222 M8805/110-5566 P7-536226
M8805/110-5259 P7-535129 M8805/110-5364 P7-536124 M8805/110-5463 P7-516223 M8805/110-5567 P7-536227
M8805/110-5261 P7-536121 M8805/110-5365 P7-556125 M8805/110-5464 P7-516224 M8805/110-5568 P7-536228
M8805/110-5262 P7-536122 M8805/110-5365 P7-536125 M8805/110-5465 P7-516225 M8805/110-5569 P7-536229
M8805/110-5264 P7-536124 M8805/110-5366 P7-536126 M8805/110-5466 P7-516226 M8805/110-5611 P7-551221
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CROSS REFERENCE: MILITARY TO OTTO REFERENCE

MILITARY 0TTO | MILITARY 0TTO | MILITARY 0TTO | MILITARY 0TTO

PART NO. PART NO. | PART NO. PART NO. | PART NO. PART NO. | PART NO. PART NO.
IV18805/110-5612 P7-551222 M8805/110-5716 P7-561126 M8805/110-5821 P7-562221 M8805/110-6125 P7-612125
M8805/110-5613 P7-551223 M8805/110-5717 P7-561127 M8805/110-5822 P7-562222 M8805/110-6126 P7-612126
M8805/110-5614 P7-551224 | M8805/110-5718 P7-561128 M8805/110-5823 P7-562223 M8805/110-6127 P7-612127
M8805/110-5615 P7-551225 M8805/110-5719 P7-561129 M8805/110-5824 P7-562224 M8805/110-6128 P7-612128
M8805/110-5616 P7-551226 M8805/110-5721 P7-562121 M8805/110-5825 P7-562225 M8805/110-6129 P7-612129
IV18805/110-5617 P7-551227 M8805/110-5722 P7-562122 M8805/110-5826 P7-562226 M8805/110-6129 P7-616129
IV18805/110-5618 P7-551228 M8805/110-5723 P7-562123 M8805/110-5827 P7-562227 M8805/110-6131 P7-613121
M8805/110-5619 P7-551229 | M8805/110-5724 P7-562124 | M8805/110-5828 P7-562228 | M8805/110-6132 P7-613122
M8805/110-5621 P7-552221 M8805/110-5725 P7-562125 M8805/110-5829 P7-562229 M8805/110-6133 P7-613123
M8805/110-5622 P7-552222 M8805/110-5726 P7-562126 M8805/110-5831 P7-563221 M8805/110-6134 P7-613124
M8805/110-5623 P7-552223 | M8805/110-5727 P7-562127 | M8805/110-5832 P7-563222 | M8805/110-6135 P7-613125
IV18805/110-5624 P7-552224 | MB8805/110-5728 P7-562128 M8805/110-5833 P7-563223 M8805/110-6136 P7-613126
IM8805/110-5625 P7-552225 | M8805/110-5729 P7-562129 | M8805/110-5834 P7-563224 | M8805/110-6137 P7-613127
M8805/110-5626 P7-552226 M8805/110-5731 P7-563121 M8805/110-5835 P7-563225 M8805/110-6138 P7-613128
M8805/110-5627 P7-552227 M8805/110-5732 P7-563122 M8805/110-5836 P7-563226 M8805/110-6139 P7-613129
M8805/110-5628 P7-552228 M8805/110-5733 P7-563123 M8805/110-5837 P7-563227 M8805/110-6141 P7-614121
M8805/110-5629 P7-552229 M8805/110-5734 P7-563124 M8805/110-5838 P7-563228 M8805/110-6142 P7-614122
M8805/110-5631 P7-553221 M8805/110-5735 P7-563125 | M8805/110-5839 P7-563229 | M8805/110-6143 P7-614123
IV18805/110-5632 P7-553222 M8805/110-5736 P7-563126 M8805/110-5841 P7-564221 M8805/110-6144 P7-614124
V18805/110-5633 P7-553223 M8805/110-5737 P7-563127 M8805/110-5842 P7-564222 M8805/110-6145 P7-614125
M8805/110-5634 P7-553224 | M8805/110-5738 P7-563128 M8805/110-5843 P7-564223 M8805/110-6146 P7-614126
M8805/110-5635 P7-553225 M8805/110-5739 P7-563129 M8805/110-5844 P7-564224 M8805/110-6147 P7-614127
M8805/110-5636 P7-553226 M8805/110-5741 P7-564121 M8805/110-5845 P7-564225 M8805/110-6148 P7-614128
M8805/110-5637 P7-553227 M8805/110-5742 P7-564122 M8805/110-5846 P7-564226 M8805/110-6149 P7-614129
IV18805/110-5638 P7-553228 M8805/110-5743 P7-564123 M8805/110-5847 P7-564227 M8805/110-6151 P7-615121
IV18805/110-5639 P7-553229 | MB8805/110-5744 P7-564124 | M8805/110-5848 P7-564228 | M8805/110-6152 P7-615122
M8805/110-5641 P7-554221 M8805/110-5745 P7-564125 M8805/110-5849 P7-564229 M8805/110-6153 P7-615123
M8805/110-5642 P7-554222 M8805/110-5746 P7-564126 M8805/110-5851 P7-565221 M8805/110-6154 P7-615124
IV18805/110-5643 P7-554223 M8805/110-5747 P7-564127 M8805/110-5852 P7-565222 M8805/110-6155 P7-615125
IV18805/110-5644 P7-554224 | M8805/110-5748 P7-564128 M8805/110-5853 P7-565223 M8805/110-6156 P7-615126
IV18805/110-5645 P7-554225 M8805/110-5749 P7-564129 M8805/110-5854 P7-565224 M8805/110-6157 P7-615127
IV18805/110-5646 P7-554226 M8805/110-5751 P7-565121 M8805/110-5855 P7-565225 M8805/110-6158 P7-615128
M8805/110-5647 P7-554227 M8805/110-5752 P7-565122 M8805/110-5856 P7-565226 M8805/110-6159 P7-615129
M8805/110-5648 P7-554228 M8805/110-5753 P7-565123 M8805/110-5857 P7-565227 M8805/110-6161 P7-616121
M8805/110-5649 P7-554229 M8805/110-5754 P7-565124 M8805/110-5858 P7-565228 M8805/110-6162 P7-616122
M8805/110-5651 P7-555221 M8805/110-5755 P7-565125 M8805/110-5859 P7-565229 M8805/110-6163 P7-616123
M8805/110-5652 P7-555222 | M8805/110-5756 P7-565126 | M8805/110-5861 P7-566221 M8805/110-6164 P7-616124
IV18805/110-5653 P7-555223 | M8805/110-5757 P7-565127 | M8805/110-5862 P7-566222 | M8805/110-6165 P7-616125
IV18805/110-5654 P7-555224 | MB8805/110-5758 P7-565128 M8805/110-5863 P7-566223 M8805/110-6166 P7-616126
M8805/110-5655 P7-555225 | M8805/110-5759 P7-565129 | M8805/110-5864 P7-566224 | M8805/110-6167 P7-616127
M8805/110-5656 P7-555226 M8805/110-5761 P7-566121 M8805/110-5865 P7-566225 M8805/110-6168 P7-616128
M8805/110-5657 P7-555227 M8805/110-5762 P7-566122 M8805/110-5866 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
IV18805/110-5659 P7-555229 | M8805/110-5764 P7-566124 | M8805/110-5868 P7-566228 | M8805/110-6213 P7-631123
IM8805/110-5661 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 Q
M8805/110-5666 P7-556226 | M8805/110-5811 P7-561221 M8805/110-6115 P7-611125 | M8805/110-6219 P7-631129 O
IV18805/110-5667 P7-556227 M8805/110-5812 P7-561222 M8805/110-6116 P7-611126 M8805/110-6221 P7-632121 &
IV18805/110-5668 P7-556228 M8805/110-5813 P7-561223 M8805/110-6117 P7-611127 M8805/110-6222 P7-632122 o)
M8805/110-5669 P7-556229 M8805/110-5814 P7-561224 M8805/110-6118 P7-611128 M8805/110-6223 P7-632123 m
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 P7-632225 E
IV18805/110-5713 P7-561123 M8805/110-5817 P7-561227 M8805/110-6122 P7-612122 M8805/110-6226 P7-632126 (@)
M8805/110-5714 P7-561124 | MB8805/110-5818 P7-561228 M8805/110-6123 P7-612123 M8805/110-6227 P7-632127 m
M8805/110-5715 P7-561125 M8805/110-5819 P7-561229 M8805/110-6124 P7-612124 M8805/110-6228 P7-632128
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REFERENCE CROSS REFERENCE: MILITARY TO OTTO

MILITARY OTTO | MILITARY OTTO | MILITARY OTTO | MILITARY 0TTO
PART NO. PART NO. | PART NO. PART NO. | PART NO. PART NO. | PART NO. PART NO.
M8805/110-6229 P7-632129 M8805/110-6353 P7-655123 M8805/110-6448 P7-614228 M8805/110-6554 P7-635223
M8805/110-6241 P7-634121 M8805/110-6354 P7-655124 M8805/110-6449 P7-614229 M8805/110-6554 P7-635224
M8805/110-6242 P7-634122 M8805/110-6355 P7-655125 M8805/110-6451 P7-615221 M8805/110-6555 P7-635225
M8805/110-6243 P7-634123 M8805/110-6356 P7-655126 M8805/110-6452 P7-615222 M8805/110-6556 P7-635226
M8805/110-6244 P7-634124 M8805/110-6357 P7-655127 M8805/110-6454 P7-615224 M8805/110-6557 P7-635227
M8805/110-6245 P7-634125 M8805/110-6358 P7-655128 M8805/110-6454 P7-615223 M8805/110-6558 P7-635228
M8805/110-6246 P7-634126 M8805/110-6359 P7-655129 M8805/110-6455 P7-615225 M8805/110-6559 P7-635229
M8805/110-6247 P7-634127 M8805/110-6361 P7-656121 M8805/110-6456 P7-615226 M8805/110-6561 P7-636221
M8805/110-6248 P7-634128 M8805/110-6361 P7-636121 M8805/110-6457 P7-615227 M8805/110-6562 P7-636222
M8805/110-6249 P7-634129 M8805/110-6362 P7-636122 M8805/110-6458 P7-615228 M8805/110-6563 P7-636223
M8805/110-6251 P7-635121 M8805/110-6362 P7-656122 M8805/110-6459 P7-615229 M8805/110-6564 P7-636224
M8805/110-6252 P7-635122 M8805/110-6363 P7-636123 M8805/110-6461 P7-616221 M8805/110-6565 P7-636225
M8805/110-6253 P7-635123 M8805/110-6363 P7-656123 M8805/110-6462 P7-616222 M8805/110-6566 P7-636226
M8805/110-6254 P7-635124 M8805/110-6364 P7-636124 M8805/110-6463 P7-616223 M8805/110-6567 P7-636227
M8805/110-6255 P7-635125 M8805/110-6364 P7-656124 M8805/110-6464 P7-616224 M8805/110-6568 P7-636228
M8805/110-6256 P7-635126 M8805/110-6365 P7-656125 M8805/110-6465 P7-616225 M8805/110-6569 P7-636229
M8805/110-6257 P7-635127 M8805/110-6365 P7-636125 M8805/110-6466 P7-616226 M8805/110-6611 P7-651221
M8805/110-6258 P7-635128 M8805/110-6366 P7-656126 M8805/110-6467 P7-616227 M8805/110-6612 P7-651222
M8805/110-6259 P7-635129 M8805/110-6366 P7-636126 M8805/110-6468 P7-616228 M8805/110-6613 P7-651223
M8805/110-6311 P7-651121 M8805/110-6367 P7-636127 M8805/110-6469 P7-616229 M8805/110-6614 P7-651224
M8805/110-6312 P7-651122 M8805/110-6367 P7-656127 M8805/110-6511 P7-631221 M8805/110-6615 P7-651225
M8805/110-6313 P7-651123 M8805/110-6368 P7-636128 M8805/110-6512 P7-631222 M8805/110-6616 P7-651226
M8805/110-6314 P7-651124 M8805/110-6368 P7-656128 M8805/110-6513 P7-631223 M8805/110-6617 P7-651227
M8805/110-6315 P7-651125 M8805/110-6369 P7-656129 M8805/110-6514 P7-631224 M8805/110-6618 P7-651228
M8805/110-6316 P7-651126 M8805/110-6411 P7-611221 M8805/110-6515 P7-631225 M8805/110-6619 P7-651229
M8805/110-6317 P7-651127 M8805/110-6412 P7-611222 M8805/110-6516 P7-631226 M8805/110-6621 P7-652221
M8805/110-6318 P7-651128 M8805/110-6413 P7-611223 M8805/110-6517 P7-631227 M8805/110-6622 P7-652222
M8805/110-6319 P7-651129 M8805/110-6414 P7-611224 M8805/110-6518 P7-631228 M8805/110-6623 P7-652223
M8805/110-6321 P7-652121 M8805/110-6415 P7-611225 M8805/110-6519 P7-631229 M8805/110-6624 P7-652224
M8805/110-6322 P7-652122 M8805/110-6416 P7-611226 M8805/110-6521 P7-632221 M8805/110-6625 P7-652225
M8805/110-6323 P7-652123 M8805/110-6417 P7-611227 M8805/110-6522 P7-632222 M8805/110-6626 P7-652226
M8805/110-6324 P7-652124 M8805/110-6418 P7-611228 M8805/110-6523 P7-632223 M8805/110-6627 P7-652227
M8805/110-6325 P7-652125 M8805/110-6419 P7-611229 M8805/110-6524 P7-632224 M8805/110-6628 P7-652228
M8805/110-6326 P7-652126 M8805/110-6421 P7-612221 M8805/110-6525 P7-632225 M8805/110-6629 P7-652229
M8805/110-6327 P7-652127 M8805/110-6422 P7-612222 M8805/110-6526 P7-632226 M8805/110-6631 P7-653221
M8805/110-6328 P7-652128 M8805/110-6423 P7-612223 M8805/110-6527 P7-632227 M8805/110-6632 P7-653222
M8805/110-6329 P7-652129 M8805/110-6424 P7-612224 M8805/110-6528 P7-632228 M8805/110-6633 P7-653223
M8805/110-6329 P7-636129 M8805/110-6425 P7-612225 M8805/110-6529 P7-632229 M8805/110-6634 P7-653224
M8805/110-6331 P7-653121 M8805/110-6426 P7-612226 M8805/110-6531 P7-633221 M8805/110-6635 P7-653225
M8805/110-6332 P7-653122 M8805/110-6427 P7-612227 M8805/110-6532 P7-633222 M8805/110-6636 P7-653226
M8805/110-6333 P7-653123 M8805/110-6428 P7-612228 M8805/110-6533 P7-633223 M8805/110-6637 P7-653227
M8805/110-6334 P7-653124 M8805/110-6429 P7-612229 M8805/110-6534 P7-633224 M8805/110-6638 P7-653228
M8805/110-6335 P7-653125 M8805/110-6431 P7-613221 M8805/110-6535 P7-632225 M8805/110-6639 P7-653229
M8805/110-6336 P7-653126 M8805/110-6432 P7-613222 M8805/110-6536 P7-633226 M8805/110-6641 P7-654221
M8805/110-6337 P7-653127 M8805/110-6433 P7-613223 M8805/110-6537 P7-633227 M8805/110-6642 P7-654222
M8805/110-6338 P7-653128 M8805/110-6434 P7-613224 M8805/110-6538 P7-633228 M8805/110-6643 P7-654223
M8805/110-6339 P7-653129 M8805/110-6435 P7-612225 M8805/110-6539 P7-633229 M8805/110-6644 P7-654224
M8805/110-6341 P7-654121 M8805/110-6436 P7-613226 M8805/110-6541 P7-634221 M8805/110-6645 P7-654225
M8805/110-6342 P7-654122 M8805/110-6437 P7-613227 M8805/110-6542 P7-634222 M8805/110-6646 P7-654226
M8805/110-6343 P7-654123 M8805/110-6438 P7-613228 M8805/110-6544 P7-634224 M8805/110-6647 P7-654227
M8805/110-6344 P7-654124 M8805/110-6439 P7-613229 M8805/110-6544 P7-634223 M8805/110-6648 P7-654228
M8805/110-6345 P7-654125 M8805/110-6441 P7-614221 M8805/110-6545 P7-634225 M8805/110-6649 P7-654229
M8805/110-6346 P7-654126 M8805/110-6442 P7-614222 M8805/110-6546 P7-634226 M8805/110-6651 P7-655221
M8805/110-6347 P7-654127 M8805/110-6443 P7-614223 M8805/110-6547 P7-634227 M8805/110-6652 P7-655222
M8805/110-6348 P7-654128 M8805/110-6444 P7-614224 M8805/110-6548 P7-634228 M8805/110-6654 P7-655224
M8805/110-6349 P7-654129 M8805/110-6445 P7-614225 M8805/110-6549 P7-634229 M8805/110-6654 P7-655223
M8805/110-6351 P7-655121 M8805/110-6446 P7-614226 M8805/110-6551 P7-635221 M8805/110-6655 P7-655225
M8805/110-6352 P7-655122 M8805/110-6447 P7-614227 M8805/110-6552 P7-635222 M8805/110-6656 P7-655226
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CROSS REFERENCE: MILITARY TO OTTO REFERENCE

MILITARY 0TTO | MILITARY 0TTO | MILITARY 0TTO | MILITARY 0TTO

PART NO. PART NO. | PART NO. PART NO. | PART NO. PART NO. | PART NO. PART NO.
IV18805/110-6657 P7-655227 M8805/110-6762 P7-666122 M8805/110-6866 P7-666226 M8805/110-7211 P7-731121
M8805/110-6658 P7-655228 M8805/110-6763 P7-666123 M8805/110-6867 P7-666227 M8805/110-7212 P7-731122
M8805/110-6659 P7-655229 M8805/110-6764 P7-666124 M8805/110-6868 P7-666228 M8805/110-7213 P7-731123
M8805/110-6661 P7-656221 M8805/110-6765 P7-666125 M8805/110-6869 P7-666229 M8805/110-7214 P7-731124
M8805/110-6662 P7-656222 | M8805/110-6766 P7-666126 | M8805/110-7111 P7-7111121 M8805/110-7215 P7-731125
IV18805/110-6663 P7-656223 M8805/110-6767 P7-666127 M8805/110-7112 P7-7111122 M8805/110-7216 P7-731126
IV18805/110-6664 P7-656224 | MB8805/110-6768 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 P7-7111124 M8805/110-7218 P7-731128
M8805/110-6666 P7-656226 M8805/110-6811 P7-661221 M8805/110-7115 P7-711125 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 P7-711127 | M8805/110-7222 P7-732122
IV18805/110-6669 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 P7-112121 M8805/110-7225 P7-732125
M8805/110-6713 P7-661123 M8805/110-6817 P7-661227 M8805/110-7122 P7-112122 M8805/110-7226 P7-732126
M8805/110-6714 P7-661124 | M8805/110-6818 P7-661228 M8805/110-7123 P7-712123 M8805/110-7227 P7-732127
M8805/110-6715 P7-661125 M8805/110-6819 P7-661229 M8805/110-7124 P7-712124 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 M8805/110-7128 P7-112128 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 P7-713121 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
V18805/110-6724 P7-662124 | MB8805/110-6828 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 IM8805/110-6833 P7-663223 M8805/110-7137 P7-713127 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
V18805/110-6732 P7-663122 M8805/110-6836 P7-663226 M8805/110-7141 P71-114121 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 P7-7114123 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 M8805/110-7311 P7-751121
IV18805/110-6738 P7-663128 M8805/110-6844 P7-664223 M8805/110-7147 P7-114127 M8805/110-7312 P7-751122
M8805/110-6739 P7-663129 M8805/110-6844 P7-664224 M8805/110-7148 P7-714128 M8805/110-7313 P7-751123
M8805/110-6741 P7-664121 M8805/110-6845 P7-664225 M8805/110-7149 P7-714129 M8805/110-7314 P7-751124
M8805/110-6742 P7-664122 M8805/110-6846 P7-664226 M8805/110-7151 P7-715121 M8805/110-7315 P7-751125
IV18805/110-6744 P7-664123 M8805/110-6847 P7-664227 M8805/110-7152 P7-715122 M8805/110-7316 P7-751126
IV18805/110-6744 P7-664124 | M8805/110-6848 P7-664228 | M8805/110-7153 P7-715123 | M8805/110-7317 P7-751127
V18805/110-6745 P7-664125 | M8805/110-6849 P7-664229 | M8805/110-7154 P7-715124 | M8805/110-7318 P7-751128
M8805/110-6746 P7-664126 M8805/110-6851 P7-665221 M8805/110-7155 P7-715125 M8805/110-7319 P7-751129
M8805/110-6747 P7-664127 M8805/110-6852 P7-665222 M8805/110-7156 P7-715126 M8805/110-7321 P7-752121
M8805/110-6748 P7-664128 IV18805/110-6853 P7-665223 M8805/110-7157 P7-715127 M8805/110-7322 P7-752122
M8805/110-6749 P7-664129 IM18805/110-6854 P7-665224 M8805/110-7158 P7-715128 M8805/110-7323 P7-752123
M8805/110-6751 P7-665121 IM8805/110-6855 P7-665225 M8805/110-7159 P7-715129 M8805/110-7324 P7-752124 %
M8805/110-6752 P7-665122 | M8805/110-6856 P7-665226 | M8805/110-7161 P7-716121 M8805/110-7325 P7-752125 O
IV18805/110-6754 P7-665123 M8805/110-6857 P7-665227 M8805/110-7162 P7-716122 M8805/110-7326 P7-752126 &
M8805/110-6754 P7-665124 | M8805/110-6858 P7-665228 M8805/110-7163 P7-716123 M8805/110-7327 P7-752127 o)
IV18805/110-6755 P7-665125 M8805/110-6859 P7-665229 M8805/110-7164 P7-716124 M8805/110-7328 P7-752128 m
M8805/110-6756 P7-665126 M8805/110-6861 P7-666221 M8805/110-7165 P7-716125 M8805/110-7329 P7-752129 %
M8805/110-6757 P7-665127 IM8805/110-6862 P7-666222 M8805/110-7166 P7-716126 M8805/110-7331 P7-753121 E
IV18805/110-6758 P7-665128 M8805/110-6863 P7-666223 M8805/110-7167 P7-716127 M8805/110-7332 P7-753122 (@)
IV18805/110-6759 P7-665129 | M8805/110-6864 P7-666224 | M8805/110-7168 P7-716128 | M8805/110-7333 P7-753123 b
M8805/110-6761 P7-666121 M8805/110-6865 P7-666225 | M8805/110-7169 P7-716129 | M8805/110-7334 P7-753124
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REFERENCE CROSS REFERENCE: MILITARY TO OTTO

MILITARY OTTO | MILITARY OTTO | MILITARY OTTO | MILITARY 0TTO
PART NO. PART NO. | PART NO. PART NO. | PART NO. PART NO. | PART NO. PART NO.
M8805/110-7335 P7-753125 M8805/110-7429 P7-712229 M8805/110-7534 P7-733224 M8805/110-7638 P7-753228
M8805/110-7336 P7-753126 M8805/110-7431 P7-713221 M8805/110-7535 P7-733225 M8805/110-7639 P7-753229
M8805/110-7337 P7-753127 M8805/110-7432 P7-713222 M8805/110-7536 P7-733226 M8805/110-7641 P7-754221
M8805/110-7338 P7-753128 M8805/110-7433 P7-713223 M8805/110-7537 P7-733227 M8805/110-7642 P7-754222
M8805/110-7339 P7-753129 M8805/110-7434 P7-713224 M8805/110-7538 P7-733228 M8805/110-7643 P7-754223
M8805/110-7341 P7-754121 M8805/110-7435 P7-713225 M8805/110-7539 P7-733229 M8805/110-7644 P7-754224
M8805/110-7342 P7-754122 M8805/110-7436 P7-713226 M8805/110-7541 P7-734221 M8805/110-7645 P7-754225
M8805/110-7343 P7-754123 M8805/110-7437 P7-713227 M8805/110-7542 P7-734222 M8805/110-7646 P7-754226
M8805/110-7344 P7-754124 M8805/110-7438 P7-713228 M8805/110-7543 P7-734223 M8805/110-7647 P7-754227
M8805/110-7345 P7-754125 M8805/110-7439 P7-713229 M8805/110-7544 P7-734224 M8805/110-7648 P7-754228
M8805/110-7346 P7-754126 M8805/110-7441 P7-714221 M8805/110-7545 P7-734225 M8805/110-7649 P7-754229
M8805/110-7347 P7-754127 M8805/110-7442 P7-711422 M8805/110-7546 P7-734226 M8805/110-7651 P7-755221
M8805/110-7348 P7-754128 M8805/110-7443 P7-711423 M8805/110-7547 P7-734227 M8805/110-7652 P7-755222
M8805/110-7349 P7-754129 M8805/110-7444 P7-711424 M8805/110-7548 P7-734228 M8805/110-7653 P7-755223
M8805/110-7351 P7-755121 M8805/110-7445 P7-711425 M8805/110-7549 P7-734229 M8805/110-7654 P7-755224
M8805/110-7352 P7-755122 M8805/110-7446 P7-711426 M8805/110-7551 P7-735221 M8805/110-7655 P7-755225
M8805/110-7353 P7-755123 M8805/110-7447 P7-711427 M8805/110-7552 P7-735222 M8805/110-7656 P7-755226
M8805/110-7354 P7-755124 M8805/110-7448 P7-711428 M8805/110-7553 P7-735223 M8805/110-7657 P7-755227
M8805/110-7355 P7-755125 M8805/110-7449 P7-711429 M8805/110-7554 P7-735224 M8805/110-7658 P7-755228
M8805/110-7356 P7-755126 M8805/110-7451 P7-715221 M8805/110-7555 P7-735225 M8805/110-7659 P7-755229
M8805/110-7357 P7-755127 M8805/110-7452 P7-715222 M8805/110-7556 P7-735226 M8805/110-7661 P7-756221
M8805/110-7358 P7-755128 M8805/110-7453 P7-715223 M8805/110-7557 P7-735227 M8805/110-7662 P7-756222
M8805/110-7359 P7-755129 M8805/110-7454 P7-715224 M8805/110-7558 P7-735228 M8805/110-7663 P7-756223
M8805/110-7361 P7-756121 M8805/110-7455 P7-715225 M8805/110-7559 P7-735229 M8805/110-7664 P7-756224
M8805/110-7361 P7-736121 M8805/110-7456 P7-715226 M8805/110-7561 P7-736221 M8805/110-7665 P7-756225
M8805/110-7362 P7-736122 M8805/110-7457 P7-715227 M8805/110-7562 P7-736222 M8805/110-7666 P7-756226
M8805/110-7362 P7-756122 M8805/110-7458 P7-715228 M8805/110-7563 P7-736223 M8805/110-7667 P7-756227
M8805/110-7363 P7-736123 M8805/110-7459 P7-715229 M8805/110-7564 P7-736224 M8805/110-7668 P7-756228
M8805/110-7363 P7-756123 M8805/110-7461 P7-716221 M8805/110-7565 P7-736225 M8805/110-7669 P7-756229
M8805/110-7364 P7-736124 M8805/110-7462 P7-716222 M8805/110-7566 P7-736226 M8805/110-7711 P7-761121
M8805/110-7364 P7-756124 M8805/110-7463 P7-716223 M8805/110-7567 P7-736227 M8805/110-7712 P7-761122
M8805/110-7365 P7-736125 M8805/110-7464 P7-716224 M8805/110-7568 P7-736228 M8805/110-7713 P7-761123
M8805/110-7365 P7-756125 M8805/110-7465 P7-716225 M8805/110-7569 P7-736229 M8805/110-7714 P7-761124
M8805/110-7366 P7-756126 M8805/110-7466 P7-716226 M8805/110-7611 P7-751221 M8805/110-7715 P7-761125
M8805/110-7366 P7-736126 M8805/110-7467 P7-716227 M8805/110-7612 P7-751222 M8805/110-7716 P7-761126
M8805/110-7367 P7-736127 M8805/110-7468 P7-716228 M8805/110-7613 P7-751223 M8805/110-7717 P7-761127
M8805/110-7367 P7-756127 M8805/110-7469 P7-716229 M8805/110-7614 P7-751224 M8805/110-7718 P7-761128
M8805/110-7368 P7-756128 M8805/110-7511 P7-731221 M8805/110-7615 P7-751225 M8805/110-7719 P7-761129
M8805/110-7368 P7-736128 M8805/110-7512 P7-731222 M8805/110-7616 P7-751226 M8805/110-7721 P7-762121
M8805/110-7369 P7-756129 M8805/110-7513 P7-731223 M8805/110-7617 P7-751227 M8805/110-7722 P7-762122
M8805/110-7369 P7-736129 M8805/110-7514 P7-731224 M8805/110-7618 P7-751228 M8805/110-7723 P7-762123
M8805/110-7411 P7-711221 M8805/110-7515 P7-731225 M8805/110-7619 P7-751229 M8805/110-7724 P7-762124
M8805/110-7412 P7-711222 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 P7-711224 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 P7-7111227 M8805/110-7522 P7-732222 M8805/110-7626 P7-752226 M8805/110-7731 P7-763121
M8805/110-7418 P7-711228 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 P7-712221 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
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CROSS REFERENCE: MILITARY TO OTTO REFERENCE

MILITARY 0TTO | MILITARY 0TTO | MILITARY 0TTO | MILITARY 0TTO

PART NO. PART NO. | PART NO. PART NO. | PART NO. PART NO. | PART NO. PART NO.
M8805/110-7743 P7-764123 M8805/110-7847 P7-764221 M8805/110-8152 P7-815122 M8805/110-8256 P7-835126
IV18805/110-7744 P7-764124 | M8805/110-7848 P7-764228 | M8805/110-8153 P7-815123 | M8805/110-8257 P7-835127
M8805/110-7745 P7-764125 M8805/110-7849 P7-764229 M8805/110-8154 P7-815124 M8805/110-8258 P7-835128
M8805/110-7746 P7-764126 IM8805/110-7851 P7-765221 M8805/110-8155 P7-815125 M8805/110-8259 P7-835129
M8805/110-7747 P7-764127 M8805/110-7852 P7-765222 M8805/110-8156 P7-815126 M8805/110-8311 P7-851121
IV18805/110-7748 P7-764128 M8805/110-7853 P7-765223 M8805/110-8157 P7-815127 M8805/110-8312 P7-851122
IV18805/110-7749 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 P7-762225 M8805/110-8159 P7-815129 M8805/110-8314 P7-851124
M8805/110-7752 P7-765122 IM8805/110-7856 P7-765226 M8805/110-8161 P7-816121 M8805/110-8315 P7-851125
M8805/110-7753 P7-765123 M8805/110-7857 P7-765227 M8805/110-8162 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
V18805/110-7755 P7-765125 | M8805/110-7859 P7-765229 | M8805/110-8164 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 M18805/110-7863 P7-766223 M8805/110-8167 P7-816127 M8805/110-8322 P7-852122
M8805/110-7759 P7-765129 IM8805/110-7864 P7-766224 M8805/110-8168 P7-816128 M8805/110-8323 P7-852123
M8805/110-7761 P7-766121 IM8805/110-7865 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
V18805/110-7763 P7-766123 M8805/110-7867 P7-766227 M8805/110-8211 P7-831221 M8805/110-8326 P7-852126
M8805/110-7764 P7-766124 | MB8805/110-7868 P7-766228 M8805/110-8212 P7-831122 M8805/110-8327 P7-852127
M8805/110-7765 P7-766125 IM8805/110-7869 P7-766229 M8805/110-8212 P7-831222 M8805/110-8328 P7-852128
M8805/110-7766 P7-766126 M8805/110-8111 P7-811121 M8805/110-8213 P7-831223 M8805/110-8329 P7-852129
M8805/110-7767 P7-766127 M8805/110-8112 P7-811122 M8805/110-8213 P7-831123 M8805/110-8331 P7-853121
M8805/110-7768 P7-766128 M8805/110-8113 P7-811123 M8805/110-8214 P7-831124 M8805/110-8332 P7-853122
IV18805/110-7769 P7-766129 | M8805/110-8114 P7-811124 | M8805/110-8214 P7-831224 | M8805/110-8333 P7-853123
M8805/110-7811 P7-761221 M8805/110-8115 P7-811125 M8805/110-8215 P7-831225 M8805/110-8334 P7-853124
M8805/110-7812 P7-761222 M8805/110-8116 P7-811126 M8805/110-8215 P7-831125 M8805/110-8335 P7-853125
M8805/110-7813 P7-761223 M8805/110-8117 P7-811127 M8805/110-8216 P7-831126 M8805/110-8336 P7-853126
M8805/110-7814 P7-761224 | M8805/110-8118 P7-811128 M8805/110-8216 P7-831226 M8805/110-8337 P7-853127
M8805/110-7815 P7-761225 M8805/110-8119 P7-811129 M8805/110-8217 P7-831127 M8805/110-8338 P7-853128
IV18805/110-7816 P7-761226 M8805/110-8121 P7-812121 M8805/110-8217 P7-831227 M8805/110-8339 P7-853129
M8805/110-7817 P7-761227 M8805/110-8122 P7-812122 M8805/110-8218 P7-831128 M8805/110-8341 P7-854121
M8805/110-7818 P7-761228 M8805/110-8123 P7-812123 M8805/110-8218 P7-831228 M8805/110-8342 P7-854122
M8805/110-7819 P7-761229 M8805/110-8124 P7-812124 M8805/110-8219 P7-831129 M8805/110-8343 P7-854123
M8805/110-7821 P7-762221 M8805/110-8125 P7-812125 M8805/110-8219 P7-831229 M8805/110-8344 P7-854124
M8805/110-7822 P7-762222 M8805/110-8126 P7-812126 M8805/110-8221 P7-832121 M8805/110-8345 P7-854125
M8805/110-7823 P7-762223 M8805/110-8127 P7-812127 M8805/110-8222 P7-832122 M8805/110-8346 P7-854126
IV18805/110-7824 P7-762224 | MB8805/110-8128 P7-812128 M8805/110-8223 P7-832123 M8805/110-8347 P7-854127
M8805/110-7825 P7-762225 M8805/110-8129 P7-812129 M8805/110-8224 P7-832124 M8805/110-8348 P7-854128
M8805/110-7826 P7-762226 M8805/110-8131 P7-813121 M8805/110-8225 P7-832125 M8805/110-8349 P7-854129
M8805/110-7827 P7-762227 M8805/110-8132 P7-813122 M8805/110-8226 P7-832126 M8805/110-8351 P7-855121
M8805/110-7828 P7-762228 M8805/110-8133 P7-813123 M8805/110-8227 P7-832127 M8805/110-8352 P7-855122
M8805/110-7829 P7-762229 | M8805/110-8134 P7-813124 | M8805/110-8228 P7-832128 | M8805/110-8353 P7-855123
IV18805/110-7831 P7-763221 M8805/110-8135 P7-813125 | M8805/110-8229 P7-832129 | M8805/110-8354 P7-855124
M8805/110-7832 P7-763222 | M8805/110-8136 P7-813126 | M8805/110-8241 P7-834121 M8805/110-8355 P7-855125
M8805/110-7833 P7-763223 M8805/110-8137 P7-813127 M8805/110-8242 P7-834122 M8805/110-8356 P7-855126
M8805/110-7834 P7-763224 | M8805/110-8138 P7-813128 M8805/110-8243 P7-834123 M8805/110-8357 P7-855127
M8805/110-7835 P7-763225 M8805/110-8139 P7-813129 M8805/110-8244 P7-834124 M8805/110-8358 P7-855128
M8805/110-7836 P7-763226 M8805/110-8141 P7-814121 M8805/110-8245 P7-834125 M8805/110-8359 P7-855129 Q
M8805/110-7837 P7-763227 | M8805/110-8142 P7-814122 | M8805/110-8246 P7-834126 | M8805/110-8361 P7-856121 O
IV18805/110-7838 P7-763228 M8805/110-8143 P7-814123 M8805/110-8247 P7-834127 M8805/110-8361 P7-836121 &
M8805/110-7839 P7-763229 M8805/110-8144 P7-814124 M8805/110-8248 P7-834128 M8805/110-8362 P7-856122 o)
IV18805/110-7841 P7-764221 M8805/110-8145 P7-814125 M8805/110-8249 P7-834129 M8805/110-8362 P7-836122 m
M8805/110-7842 P7-764222 M8805/110-8146 P7-814126 M8805/110-8251 P7-835121 M8805/110-8363 P7-856123 %
IV18805/110-7843 P7-764223 M8805/110-8147 P7-814127 M8805/110-8252 P7-835122 M8805/110-8363 P7-836123 E
IV18805/110-7844 P7-764224 | M8805/110-8148 P7-814128 M8805/110-8253 P7-835123 M8805/110-8364 P7-856124 (@)
IV18805/110-7845 P7-764225 M8805/110-8149 P7-814129 M8805/110-8254 P7-835124 M8805/110-8364 P7-836124 m
M8805/110-7846 P7-764226 M8805/110-8151 P7-815121 M8805/110-8255 P7-835125 M8805/110-8365 P7-836125
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REFERENCE CROSS REFERENCE: MILITARY TO OTTO

MILITARY OTTO | MILITARY OTTO | MILITARY OTTO | MILITARY 0TTO
PART NO. PART NO. | PART NO. PART NO. | PART NO. PART NO. | PART NO. PART NO.
M8805/110-8365 P7-856125 M8805/110-8465 P7-816225 M8805/110-8619 P7-851229 M8805/110-8724 P7-862124
M8805/110-8366 P7-836126 M8805/110-8466 P7-816226 M8805/110-8621 P7-852221 M8805/110-8725 P7-862125
M8805/110-8366 P7-856126 M8805/110-8467 P7-816227 M8805/110-8622 P7-852222 M8805/110-8726 P7-862126
M8805/110-8367 P7-856127 M8805/110-8468 P7-816228 M8805/110-8623 P7-852223 M8805/110-8727 P7-862127
M8805/110-8367 P7-836127 M8805/110-8469 P7-816229 M8805/110-8624 P7-852224 M8805/110-8728 P7-862128
M8805/110-8368 P7-836128 M8805/110-8521 P7-832221 M8805/110-8625 P7-852225 M8805/110-8729 P7-862129
M8805/110-8368 P7-856128 M8805/110-8522 P7-832222 M8805/110-8626 P7-852226 M8805/110-8731 P7-863121
M8805/110-8369 P7-856129 M8805/110-8523 P7-832223 M8805/110-8627 P7-852227 M8805/110-8732 P7-863122
M8805/110-8369 P7-836129 M8805/110-8524 P7-832224 M8805/110-3628 P7-852228 M8805/110-8733 P7-863123
M8805/110-8411 P7-811221 M8805/110-8525 P7-832225 M8805/110-8629 P7-852229 M8805/110-8734 P7-863124
M8805/110-8412 P7-811222 M8805/110-8526 P7-832226 M8805/110-8631 P7-853221 M8805/110-8735 P7-863125
M8805/110-8413 P7-811223 M8805/110-8527 P7-832227 M8805/110-8632 P7-853222 M8805/110-8736 P7-863126
M8805/110-8414 P7-811224 M8805/110-8528 P7-832228 M8805/110-8633 P7-853223 M8805/110-8737 P7-863127
M8805/110-8415 P7-811225 M8805/110-8529 P7-832229 M8805/110-8634 P7-853224 M8805/110-8738 P7-863128
M8805/110-8416 P7-811226 M8805/110-8531 P7-833221 M8805/110-8635 P7-853225 M8805/110-8739 P7-863129
M8805/110-8417 P7-811227 M8805/110-8532 P7-833222 M8805/110-3636 P7-853226 M8805/110-8741 P7-864121
M8805/110-8418 P7-811228 M8805/110-8533 P7-833223 M8805/110-8637 P7-853227 M8805/110-8742 P7-864122
M8805/110-8419 P7-811229 M8805/110-8534 P7-833224 M8805/110-8638 P7-853228 M8805/110-8743 P7-864123
M8805/110-8421 P7-812221 M8805/110-8535 P7-833225 M8805/110-8639 P7-853229 M8805/110-8744 P7-864124
M8805/110-8422 P7-812222 M8805/110-8536 P7-833226 M8805/110-8641 P7-854221 M8805/110-8745 P7-864125
M8805/110-8423 P7-812223 M8805/110-8537 P7-833227 M8805/110-8642 P7-854222 M8805/110-8746 P7-864126
M8805/110-8424 P7-812224 M8805/110-8538 P7-833228 M8805/110-8643 P7-854223 M8805/110-8747 P7-864127
M8805/110-8425 P7-812225 M8805/110-8539 P7-833229 M8805/110-3644 P7-854224 M8805/110-8748 P7-864128
M8805/110-8426 P7-812226 M8805/110-8541 P7-834221 M8805/110-8645 P7-854225 M8805/110-8749 P7-864129
M8805/110-8427 P7-812227 M8805/110-8542 P7-834222 M8805/110-8646 P7-854226 M8805/110-8751 P7-865121
M8805/110-8428 P7-812228 M8805/110-8543 P7-834223 M8805/110-8647 P7-854227 M8805/110-8752 P7-865122
M8805/110-8429 P7-812229 M8805/110-8544 P7-834224 M8805/110-8648 P7-854228 M8805/110-8753 P7-865123
M8805/110-8429 P7-813229 M8805/110-8545 P7-834225 M8805/110-8649 P7-854229 M8805/110-8754 P7-865124
M8805/110-8431 P7-813221 M8805/110-8546 P7-834226 M8805/110-8651 P7-855221 M8805/110-8755 P7-865125
M8805/110-8432 P7-813222 M8805/110-8547 P7-834227 M8805/110-8652 P7-855222 M8805/110-8756 P7-865126
M8805/110-8433 P7-813223 M8805/110-8548 P7-834228 M8805/110-8653 P7-855223 M8805/110-8757 P7-865127
M8805/110-8434 P7-813224 M8805/110-8549 P7-834229 M8805/110-8654 P7-855224 M8805/110-8758 P7-865128
M8805/110-8435 P7-813225 M8805/110-8551 P7-835221 M8805/110-8655 P7-855225 M8805/110-8759 P7-865129
M8805/110-8436 P7-813226 M8805/110-8552 P7-835222 M8805/110-8656 P7-855226 M8805/110-8761 P7-866121
M8805/110-8437 P7-813227 M8805/110-8553 P7-835223 M8805/110-8657 P7-855227 M8805/110-8762 P7-866122
M8805/110-8438 P7-813228 M8805/110-8554 P7-835224 M8805/110-8658 P7-855228 M8805/110-8763 P7-866123
M8805/110-8441 P7-814221 M8805/110-8555 P7-835225 M8805/110-8659 P7-855229 M8805/110-8764 P7-866124
M8805/110-8442 P7-814222 M8805/110-8556 P7-835226 M8805/110-8661 P7-856121 M8805/110-8765 P7-866125
M8805/110-8443 P7-814223 M8805/110-8557 P7-835227 M8805/110-8662 P7-856122 M8805/110-8766 P7-866126
M8805/110-8444 P7-814224 M8805/110-8558 P7-835228 M8805/110-8663 P7-856123 M8805/110-8767 P7-866127
M8805/110-8445 P7-814225 M8805/110-8559 P7-835229 M8805/110-8664 P7-856124 M8805/110-8768 P7-866128
M8805/110-8446 P7-814226 M8805/110-8561 P7-836221 M8805/110-8665 P7-856125 M8805/110-8769 P7-866129
M8805/110-8447 P7-814227 M8805/110-8562 P7-836222 M8805/110-8666 P7-856126 M8805/110-8811 P7-861221
M8805/110-8448 P7-814228 M8805/110-8563 P7-836223 M8805/110-8667 P7-856127 M8805/110-8812 P7-861222
M8805/110-8449 P7-814229 M8805/110-8564 P7-836224 M8805/110-8668 P7-856128 M8805/110-8813 P7-861223
M8805/110-8451 P7-815221 M8805/110-8565 P7-836225 M8805/110-8669 P7-856129 M8805/110-8814 P7-861224
M8805/110-8452 P7-815222 M8805/110-8566 P7-836226 M8805/110-8711 P7-861121 M8805/110-8815 P7-861225
M8805/110-8453 P7-815223 M8805/110-8567 P7-836227 M8805/110-8712 P7-861122 M8805/110-8816 P7-861226
M8805/110-8454 P7-815224 M18805/110-8568 P7-836228 M8805/110-8713 P7-861123 M8805/110-8817 P7-861227
M8805/110-8455 P7-815225 M8805/110-8569 P7-836229 M8805/110-8714 P7-861124 M8805/110-8818 P7-861228
M8805/110-8456 P7-815226 M8805/110-8611 P7-851221 M8805/110-8715 P7-861125 M8805/110-8819 P7-861229
M8805/110-8457 P7-815227 M8805/110-8612 P7-851222 M8805/110-8716 P7-861126 M8805/110-8821 P7-862221
M8805/110-8458 P7-815228 M8805/110-8613 P7-851223 M8805/110-8717 P7-861127 M8805/110-8822 P7-862222
M8805/110-8459 P7-815229 M8805/110-8614 P7-851224 M8805/110-8718 P7-861128 M8805/110-8823 P7-862223
M8805/110-8461 P7-816221 M8805/110-8615 P7-851225 M8805/110-8719 P7-861129 M8805/110-8824 P7-862224
M8805/110-8462 P7-816222 M8805/110-8616 P7-851226 M8805/110-8721 P7-862121 M8805/110-8825 P7-862225
M8805/110-8463 P7-816223 M8805/110-8617 P7-851227 M8805/110-8722 P7-862122 M8805/110-8826 P7-862226
M8805/110-8464 P7-816224 M8805/110-8618 P7-851228 M8805/110-8723 P7-862123 M8805/110-8827 P7-862227
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CROSS REFERENCE: MILITARY TO OTTO REFERENCE
MILITARY OTTO | MILITARY OTTO | MILITARY OTTO | MILITARY 0TTO
PART NO. PART NO. | PART NO. PART NO. | PART NO. PART NO. | PART NO. PART NO.
M8805/110-3828 P7-862228 MS24331 MS24656-221W TE-21221W MS24659-21B T9-MS2-21B
M8805/110-8829 P7-862229 MS24331-1 P624002 MS24656-231 TE-21231 MS24659-21D T9-MS2-21D
M8805/110-8831 P7-863221 MS24656-231W TE-21231W MS24659-21E T9-MS2-21E
M8805/110-8832 P7-863222 MS24523 MS24656-241 TE-21141 MS24659-21F T9-MS2-21F
M8805/110-8833 P7-863223 MS24523-21 T9-MS1-21 MS24656-241W TE-21141W MS24659-21G T9-MS2-21G
M8805/110-8834 P7-863224 MS24523-22 T9-MS1-22 MS24656-271 TE-21251 MS24659-21H T9-MS2-21H
M8805/110-8835 P7-863225 MS24523-23 T9-MS1-23 MS24656-271W TE-21151W MS24659-21J T9-MS2-21J
M8805/110-8836 P7-863226 MS24523-24 T9-MS1-24 MS24656-311 TE-21261 MS24659-21K T9-MS2-21K
M8805/110-8837 P7-863227 MS24523-25 T9-MS1-25 MS24656-311TW TE-21261W MS24659-21L T9-MS2-21L
M8805/110-8838 P7-863228 MS24523-26 T9-MS1-26 MS24656-351 TE-21291 MS24659-21M T9-MS2-21M
M8805/110-8839 P7-863229 MS24523-27 T9-MS1-27 MS24656-351W TE-21291W MS24659-21N T9-MS2-21N
M8805/110-8841 P7-864221 MS24523-28 T9-MS1-28 MS24659-21P T9-MS2-21P
M8805/110-8842 P7-864222 MS24523-29 T9-MS1-29 MS24658 MS24659-22D T9-MS2-22D
M8805/110-8843 P7-864223 MS24523-30 T9-MS1-30 MS24658-21A T9-MS1-21A MS24659-22F T9-MS2-22F
M8805/110-8844 P7-864224 MS24523-31 T9-MS1-31 MS24658-21B T9-MS1-21B MS24659-22G T9-MS2-22G
M8805/110-8845 P7-864225 MS24523-32 T9-MS1-32 MS24658-21D T9-MS1-21D MS24659-23D T9-MS2-23D
M8805/110-8846 P7-864226 MS24523-33 T9-MS1-33 MS24658-21E T9-MS1-21E MS24659-23F T9-MS2-23F
M8805/110-8847 P7-864227 MS24658-21F T9-MS1-21F MS24659-23G T9-MS2-23G
M8805/110-3848 P7-864228 MS24524 MS24658-21G T9-MS1-21G MS24659-24E T9-MS2-24E
M8805/110-3849 P7-864229 MS24524-21 T9-MS2-21 MS24658-21H T9-MS1-21H MS24659-24F T9-MS2-24F
M8805/110-8851 P7-865221 MS24524-22 T9-MS2-22 MS24658-21J T9-MS1-21J MS24659-24K T9-MS2-24K
M8805/110-8852 P7-865222 MS24524-23 T9-MS2-23 MS24658-21K T9-MS1-21K MS24659-24M T9-MS2-24M
M8805/110-8853 P7-865223 MS24524-24 T9-MS2-24 MS24658-21L T9-MS1-21L MS24659-25F T9-MS2-25F
M8805/110-8854 P7-865224 MS24524-25 T9-MS2-25 MS24658-21M T9-MS1-21M MS24659-26F T9-MS2-26F
M8805/110-8855 P7-865225 MS24524-26 T9-MS2-26 MS24658-21N T9-MS1-21N MS24659-27E T9-MS2-27E
M8805/110-8856 P7-865226 MS24524-27 T9-MS2-27 MS24658-21P T9-MS1-21P MS24659-27L T9-MS2-27L
M8805/110-8857 P7-865227 MS24524-28 T9-MS2-28 MS24658-22D T9-MS1-22D MS24659-27N T9-MS2-27N
M8805/110-8858 P7-865228 MS24524-29 T9-MS2-29 MS24658-22Fk1 T9-MS1-22F MS24659-28E T9-MS2-28E
M8805/110-8859 P7-865229 MS24524-30 T9-MS2-30 MS24658-22G T9-MS1-22G MS24659-29F T9-MS2-29F
M8805/110-8861 P7-866221 MS24524-31 T9-MS2-31 MS24658-23D T9-MS1-23D MS24659-30F T9-MS2-30F
M8805/110-8862 P7-866222 MS24524-32 T9-MS2-32 MS24658-23F T9-MS1-23F MS24659-31E T9-MS2-31E
M8805/110-3863 P7-866223 MS24524-33 T9-MS2-33 MS24658-23G T9-MS1-23G MS24659-31F T9-MS2-31F
M8805/110-8864 P7-866224 MS24658-24E T9-MS1-24E MS24659-31K T9-MS2-31K
M8805/110-8865 P7-866225 MS24547 MS24658-24F T9-MS1-24F MS24659-31L T9-MS2-31L
M8805/110-8866 P7-866226 MS24547-1 B2-211351 MS24658-24K T9-MS1-24K MS24659-31M T9-MS2-31M
M8805/110-8867 P7-866227 MS24547-2 B2-211353 MS24658-24M T9-MS1-24M MS24659-31N T9-MS2-31N
M8805/110-8868 P7-866228 MS24547-4 B2-212351 MS24658-25F T9-MS1-25F MS24659-32E T9-MS2-32E
M8805/110-3869 P7-866229 MS24547-5 B2-212353 MS24658-26F T9-MS1-26F MS24659-33E T9-MS2-33E
MS24547-6 B2-200029 MS24658-27E T9-MS1-27E MS24659-33F T9-MS2-33F
M8805/111 MS24547-7 B2-200030 MS24658-27L T9-MS1-27L MS24659-33K T9-MS2-33K
M8805/111-01 U2-016 MS24658-27N T9-MS1-27N MS24659-33M T9-MS2-33M
IV18805/111-04 U2-025 MS24655 MS24658-28E T9-MS1-28E
MS24655-211 TE-21111 MS24658-29F T9-MS1-29F MS25089
M9419/2 MS24655-211W TE-21M1MW MS24658-30F T9-MS1-30F MS25089-1A P1-12122
M9419/2-001 T4-0015 MS24655-221 TE-21121 MS24658-31E T9-MS1-31E MS25089-1AL P1-14122
M9419/2-002 T4-0043 MS24655-221W TE-21121W MS24658-31F T9-MS1-31F MS25089-1AR P1-12121
M9419/2-003 T4-0042 MS24655-231 TE-21131 MS24658-31K T9-MS1-31K MS25089-1ARL P1-14121
M9419/2-004 T4-0020 MS24655-231W TE-21131W MS24658-31L T9-MS1-31L MS25089-1AW P1-12129
M9419/2-005 T4-0041 MS24655-241 TE-21141 MS24658-31M T9-MS1-31M MS25089-1AWL P1-14129
M9419/2-006 T4-0078 MS24655-241W TE-2114W MS24658-31N T9-MS1-31N MS25089-1B P1-22122
MS24655-271 TE-21151 MS24658-32E T9-MS1-32E MS25089-1BL P1-24122
MS21321 MS24655-271W TE-21151W MS24658-33E T9-MS1-33E MS25089-1BR P1-22121
MS21321-1 P6-24000 MS24655-311 TE-21161 MS24658-33F T9-MS1-33F MS25089-1BRL P1-24221
MS21321-2 P6-24001 MS24658-33K T9-MS1-33K MS25089-1BW P1-22129
MS24656 MS24658-33M T9-MS1-33M MS25089-1BWL P1-24129
MS21353 MS24656-211 TE-21211 MS25089-1C P1-32122
MS21353-351 TE-11291 MS24656-211W TE-21211W MS24659 MS25089-1C-1 P1-32132
MS24656-221 TE-21221 MS24659-21A T9-MS2-21A MS25089-1C-1L P1-34132
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REFERENCE CROSS REFERENCE: MILITARY TO OTTO

MILITARY OTTO | MILITARY OTTO | MILITARY OTTO | MILITARY 0TTO
PART NO. PART NO. | PART NO. PART NO. | PART NO. PART NO. | PART NO. PART NO.
MS25089-1CL P1-34122 MS25089-2BL P1-24222 MS25089-2HWL P1-84229 MS25089-3HL P1-84622
MS25089-1CR P1-32121 MS25089-2BR P1-22221 MS25089-3A P1-12622 MS25089-3HR P1-82621
MS25089-1CR-1 P1-32131 MS25089-2BRL P1-24221 MS25089-3AL P1-14622 MS25089-3HR-1 P1-82631
MS25089-1CR-1L P1-34131 MS25089-2BW P1-22229 MS25089-3AR P1-12621 MS25089-3HR-1L P1-84631
MS25089-1CRL P1-34121 MS25089-2BWL P1-24229 MS25089-3ARL P1-14621 MS25089-3HRL P1-84621
MS25089-1CW P1-32129 MS25089-2C P1-32222 MS25089-3AW P1-12629 MS25089-3HW P1-82629
MS25089-1CW-1 P1-32139 MS25089-2C-1 P1-32232 MS25089-3AWL P1-14629 MS25089-3HW-1 P1-82639
MS25089-1CW-1L P1-34139 MS25089-2C-1L P1-34232 MS25089-3B P1-22622 MS25089-3HW-1L P1-84639
MS25089-1CWL P1-34129 MS25089-2CL P1-34222 MS25089-3BL P1-24622 MS25089-3HWL P1-84629
MS25089-1E P1-52122 MS25089-2CR P1-32221 MS25089-3BR P1-22621 MS25089-4A P1-12422
MS25089-1EL P1-54122 MS25089-2CR-1 P1-32231 MS25089-3BRL P1-24621 MS25089-4AL P1-14422
MS25089-1ER P1-52121 MS25089-2CR-1L P1-34231 MS25089-3BW P1-22629 MS25089-4AR P1-12421
MS25089-1ERL P1-54121 MS25089-2CRL P1-34221 MS25089-3BWL P1-24629 MS25089-4ARL P1-14421
MS25089-1EW P1-52129 MS25089-2CW P1-32229 MS25089-3C P1-32622 MS25089-4AW P1-12429
MS25089-1EWL P1-54129 MS25089-2CW-1 P1-32239 MS25089-3C-1 P1-32632 MS25089-4AWL P1-14429
MS25089-1F P1-62122 MS25089-2CW-1L P1-34239 MS25089-3C-1L P1-34632 MS25089-4B P1-22422
MS25089-1F-1 P1-62132 MS25089-2CWL P1-34229 MS25089-3CL P1-34622 MS25089-4BL P1-24422
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
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
MS25089-1FRL P1-64121 MS25089-2EWL P1-54229 MS25089-3CW-1 P1-32639 MS25089-4C-1 P1-32432
MS25089-1FW P1-62129 MS25089-2F P1-62222 MS25089-3CW-1L P1-34639 MS25089-4C-1L P1-34432
MS25089-1FW-1 P1-62139 MS25089-2F-1 P1-62232 MS25089-3CWL P1-34629 MS25089-4CL P1-34422
MS25089-1FW-1L P1-64139 MS25089-2F-1L P1-64232 MS25089-3E P1-52622 MS25089-4CR P1-32421
MS25089-1FWL P1-64129 MS25089-2FL P1-64222 MS25089-3EL P1-54622 MS25089-4CR-1 P1-32431
MS25089-1G P1-72122 MS25089-2FR P1-62221 MS25089-3ER P1-52621 MS25089-4CR-1L P1-34431
MS25089-1G-1 P1-72132 MS25089-2FR-1 P1-62131 MS25089-3ERL P1-54621 MS25089-4CRL P1-34421
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 P1-62629 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
MS25089-1HL P1-84122 MS25089-2GRL P1-74221 MS25089-3FWL P1-64629 MS25089-4FL P1-64422
MS25089-1HR 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
MS25089-1HRL P1-84121 MS25089-2GWL P1-74229 MS25089-3GL P1-74622 MS25089-4FRL P1-64431
MS25089-1HW P1-82129 MS25089-2H P1-82222 MS25089-3GR P1-72621 MS25089-4FW P1-62429
MS25089-1HW-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
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CROSS REFERENCE: MILITARY TO OTTO REFERENCE

MILITARY 0TTO | MILITARY 0TTO | MILITARY 0TTO | MILITARY 0TTO

PART NO. PART NO. | PART NO. PART NO. | PART NO. PART NO. | PART NO. PART NO.
MS25089-4GRL P1-74421 MS25089-5FW-1L P1-64339 MS27716-23-1 T3-21131 MS27720-31-1N T3-31161-N
MS25089-4GW P1-72429 MS25089-5FWL P1-64329 MS27716-26-1 T3-21141

MS25089-4GW-1 P1-72439 MS25089-5G P1-72322 MS27716-27-1 T3-21151 MS27721

MS25089-4GW-1L P1-74439 MS25089-5G-1 P1-72332 MS27716-31-1 T3-21161 MS27721-21-1A T3-31211-A
MS25089-4GWL P1-74429 MS25089-5G-1L P1-74332 MS27721-21-1B T3-31211-B

MS25089-4H P1-82422 MS25089-5GL P1-74322 | MS271717 MS27721-21-1D T3-31211-D
MS25089-4H-1 P1-82432 MS25089-5GR P1-72321 MS27717-21-1 T3-21211 MS27721-21-1E T3-31211-E
MS25089-4H-1L P1-84432 MS25089-5GR-1 P1-72331 MS27717-22-1 T3-21221 MS27721-21-1F T3-31211-F
MS25089-4HL P1-84422 MS25089-5GR-1L P1-74331 MS27717-23-1 T3-21231 MS27721-21-1G T3-31211-G
MS25089-4HR P1-82421 MS25089-5GRL P1-74321 MS27717-26-1 T3-21241 MS27721-21-1H T3-31211-H
MS25089-4HR-1 P1-82431 MS25089-5GW P1-72329 MS27717-27-1 T3-21251 MS27721-21-1J T3-31211-J
MS25089-4HR-1L P1-84431 MS25089-5GW-1 P1-72339 MS27717-31-1 T3-21261 MS27721-21-1K T3-31211-K
MS25089-4HRL P1-84421 MS25089-5GW-1L P1-74339 MS27721-21-1L T3-31211-L
MS25089-4HW P1-82429 MS25089-5GWL P1-74329 | MS27718 MS27721-21-1M T3-31211-M
MS25089-4HW-1 P1-82439 MS25089-5H P1-82322 MS27718-21-1 T3-111 MS27721-21-1N T3-31211-N
MS25089-4HW-1L P1-84439 MS25089-5H-1 P1-82332 MS27718-22-1 T3-11121 MS27721-21-1P T3-31211-P
MS25089-4HWL P1-84429 MS25089-5H-1L P1-84332 MS27718-23-1 T3-11131 MS27721-22-1D T3-31221-D

MS25089-5A P1-12322 MS25089-5HL P1-84322 MS27718-26-1 T3-11141 MS27721-22-1F T3-31221-F
MS25089-5AL P1-14322 MS25089-5HR P1-82321 MS27718-27-1 T3-11151 MS27721-22-1G T3-31221-G
MS25089-5AR P1-12321 MS25089-5HR-1 P1-82331 MS27718-31-1 T3-11161 MS27721-23-1D T3-31231-D
MS25089-5ARL P1-14321 MS25089-5HR-1L P1-84331 MS27721-23-1F T3-31231-F
MS25089-5AW P1-12329 MS25089-5HRL P1-84321 MS27719 MS27721-23-1G T3-31231-G
MS25089-5AWL P1-14329 MS25089-5HW P1-82329 MS27719-21-1 T3-11211 MS27721-26-1F T3-31241-F

MS25089-5B P1-22322 MS25089-5HW-1 P1-82339 MS27719-22-1 T3-11221 MS27721-27-1E T3-31251-E
MS25089-5BL P1-24322 MS25089-5HW-1L P1-84339 MS27719-23-1 T3-11231 MS27721-27-1L T3-31251-L
MS25089-5BR P1-22321 MS25089-5HWL P1-84329 MS27719-26-1 T3-11241 MS27721-27-1N T3-31251-N
MS25089-5BRL P1-24321 MS27719-27-1 T3-11251 MS27721-31-1E T3-31261-E
MS25089-5BW P1-22329 MS25224 MS27719-31-1 T3-11261 MS27721-31-1F T3-31261-F
MS25089-5BWL P1-24329 MS25224-1 TG-00001 MS27721-31-1K T3-31261-K

MS25089-5C P1-32322 MS25224-3 TG-00002 | MS27720 MS27721-31-1L T3-31261-L
MS25089-5C-1 P1-32332 MS27720-21-1A T3-31111-A MS27721-31-1M T3-31261-M
MS25089-5C-1L P1-34332 MS27217 MS27720-21-1B T3-31111-B MS27721-31-1N T3-31261-N
MS25089-5CL P1-34322 MS27217-1 B5-21141 MS27720-21-1D T3-31111-D

MS25089-5CR P1-32321 MS27720-21-1E T3-31111-E MS27752

MS25089-5CR-1 P1-32331 MS27240 MS27720-21-1F T3-31111-F MS27752-1 TG-00006
MS25089-5CR-1L P1-34331 MS27240-1 P6-24003 MS27720-21-1G T3-31111-G

MS25089-5CRL P1-34321 MS27240-2 P6-24004 MS27720-21-1H T3-31111-H MS90310

MS25089-5CW P1-32329 MS27240-3 P6-14000 MS27720-21-1J T3-31111-J MS90310-211 TE-1111
MS25089-5C\W-1 P1-32339 | MS27240-4 P6-14001 MS27720-21-1K T3-31111-K | MS90310-221 TE-11121
MS25089-5CW-1L P1-34339 MS27240-5 P6-24005 MS27720-21-1L T3-31111-L | MS90310-231 TE-11131
MS25089-5CWL P1-34329 MS27240-6 P6-24006 MS27720-21-1M T3-31111-M MS90310-241 TE- 11141

MS25089-5E P1-52322 MS27240-7 P6-14002 MS27720-21-1N T3-31111-N MS90310-271 TE-11151
MS25089-5EL P1-54322 MS27720-21-1P T3-31111-P MS90310-311 TE-11161
MS25089-5ER P1-52321 MS27257 MS27720-22-1D T3-31121-D

MS25089-5ERL P1-54321 MS27257-1 B3-26141 MS27720-22-1F T3-31121-F | MS90311

MS25089-5EW P1-52329 MS27257-2 B3-22141 MS27720-22-1G T3-31121-G MS90311-211 TE-11211
MS25089-5EWL P1-54229 MS27720-23-1D T3-31131-D MS90311-221 TE-11221

MS25089-5F P1-62322 MS27407 MS27720-23-1F T3-31131-F MS90311-231 TE-11231
MS25089-5F-1 P1-62332 MS27407-1 T9-MS2-01 MS27720-23-1G T3-31131-G MS90311-241 TE-11241 %
MS25089-5F-1L P1-64321 MS27407-2 T9-MS2-02 MS27720-26-1F T3-31141-F MS90311-271 TE-11251 O
MS25089-5FL P1-64322 MS27407-3 T9-MS2-03 MS27720-27-1E T3-31151-E MS90311-311 TE-11261 &
MS25089-5FR P1-62321 MS27407-4 T9-MS2-04 MS27720-27-1L T3-31151-L o)
MS25089-5FR-1 NX305FB3R MS27407-5 T9-MS2-05 MS27720-27-1N T3-31151-N m
MS25089-5FR-1 P1-62331 MS27407-6 T9-MS2-06 MS27720-31-1E T3-31161-E %
MS25089-5FR-1L P1-64331 MS27720-31-1F T3-31161-F E
MS25089-5FRL P1-64331 MS27716 MS27720-31-1K T3-31161-K (@)
MS25089-5FW P1-62329 MS27716-21-1 T3-21111 MS27720-31-1L T3-31161-L m
MS25089-5FW-1 P1-62339 MS27716-22-1 T3-21121 MS27720-31-1M T3-31161-M
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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
[~
TOGGLE | ! | O L0CK-HASHER
SWITCH -
BUSHING’L:—‘:_{:J_-:JI

PANEL i ‘[ B
_\_\__::_::l':::::_.___t

: T
L—— | H | ___(
BUSHING—= JO) I
s [ —_=— WASHER

|
SWITCH BODY
I I
fa— :::i:::::::)’/_

BOTTOM SURFACE OF SEAL TANGENT TO
OR BELOW BOTTOM OF HOLE IN BUSHING
IN SWITCHES WITH PINNED LEVER

Note: Not applicable with all configurations.

Customer is responsible for keying the switch to the panel.
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APPENDIX

STANDARD LEGENDS PER SAE SPECIFICATIONS

STANDARD LEGENDS PER SAE SPECIFICATIONS

Al.i ANCHOR K2 @ UNLOCK P5®° BILGE BLOWER
B1 [ ] BATTERY L1 LIGHT rR1 1] LIFT
B2 # ELECTRICPOWER |12 £} MASTER LIGHTING swiTcH [R2 3J LOWER
c1 ¥  AC/COOLING SYSTEMS (L3 E5 HEADLIGHTS R3 4 uP
= HEADLIGHTS-LOW /
c2 $§ DEHUMIDIFIER L4 20 P PED BEAM R4 DOWN
= HEADLIGHTS-HIGH /
c3 }} HEATERINTERIOR HEATING |15 =(D) UPPER BEAM RS = RIGHT
-~
p1 QY WINDSHIELD DEFROSTER |L6 P PARKING LIGHT R6 = LEFT
p2 () REAR WINDOW DEFROSTER|L7 ) WORK LAMP R7 FWD FORWARD
p3 MIRROR DEFROSTER L8 WORK LAMP R8 REV REVERSE
er () ENGINE/START L9 7 INTERIOR DOMELIGHT |s1 [ RADIO
2 § ENGINE/STOP m L BEACON s2 @ MUTE
E3 | ON/START M2 A\ HAZARD/POSITION LIGHTS [T1 4@ FAST
e O OFF/STOP M3  CLEARANCELIGHTS (T2 «fl sLow
E5 ON ON M4 3D SIDEMARKERLIGHT (73 lem . TRIMIZB!
B RUNNING LIGHTS
E6 OFF OFF Ms & (UNDER POWER) 1o L¥ TRANSMISSION
E7 (@ ENGINE ELECTRIC PREHEAT (M6 -&)- ANCHOR LIGHT vi @8  VENTILATING/AC FAN

ENGINE-GAS INJECTION

_—

M7 % RUNNING/ANCHOR LIGHTS

WINDSHIELD WIPER

w1 2

FRONT FOG LIGHTS

F1 20

SEARCH LIGHT

ms =P

WINDSHIELD-WASHER

" &

2 (F REARFOG LIGHTS  |M9 < LEFTTURNSIGNAL  |W3 § WINDSHIELD-WASHERMIPER
c1 FUEL MA B RIGHT TURNSIGNAL | w4 [{J  REAR WINDOW WIPER

H1 Py HORN 1 & BILGE PUMP #1 ws ()  REAR WINDOW-WASHER
H2 AR HORN REAR r2 & BILGE PUMP #2 we () REAR WINDOW-WASHER/WIPER
ki @ LOCK s & BILGE PUMP #3 2z NO LEGEND

BILGE PUMP

Pa G

For legends not shown, please consult an 0TTO representative.
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APPENDIX

MINI TRIM BUTTON STYLES

/{\\ A % AT F%
\1// @ iy ( Ll .
CXIRCKIRCX
)
7/

(e
N

@

& o

\/

P - 4-40 THREADED POST
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T4-T BUTTON STYLES

A - 2-WAY JOG

B - TALL JOG

C - ROCKER

D - CONE E - LRUD HAT F - I0UD HAT
G - HAT H - STADIUM J - CASTLE
K-JOG L - INVERSE HAT
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GLOSSARY

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)

A

/ /‘ Bat Handle
/ / Toggle
/

/

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 moveable component of the switch used to
complete the electrical circuit. (See Figure 2)

= "a
T e
'1"-'5- | P

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.

Blade
Figure 2

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.

215 OTTO Full Line Catalog
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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

SINGLE BREAK

ok

C Ao FORM A
NO
SPST-FORM A SECTION A-A
SCHEMATIC
el
¢ Ne FORM B
SPST-FORM B )
SCHEMATIC SECTION A-A
1
3 NC FORM C
c A o2
e SECTION A-A
SPDT-FORM C
SCHEMATIC
DOUBLE BREAK
-t =4 FORM X
NO NO
SPST-NO-DB )
SCHEMATIC SECTION A-A
2 o—nL—os
Ne Ne FORM Y
SPST-NC-DB
SCHEMATIC SECTION A-A
roa | oo
NC NC
1o—A A o4 FORM Z
NO NO
SPDT-DB SECTION A-A
SCHEMATIC
-y o
g ! O
e o] SPAT-HG-30 *F e ek | AT
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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 circuit is open.

Contact Resistance (CR): Resistance, measured in milliohms,
of an electrical circuit caused by the contacts.

CSA (Canadian Standards Agency): A testing and safety
certification agency.

Cyclic: A grip used to control the left/right or forward/
backward movement of an aircraft.

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 Dizutzle 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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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.

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.

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.

Form Z: A two circuit double break switch such as a Single
Pole Double Throw Double Break switch. (See Figure 6)

Figure 6
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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 garde that

requires no air, gas or liquid will leak into, or out of, the
switch.
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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 without leaking.

Inductive Load: A load where the currentrises slowly to a
steady state.

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.

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 that is 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. lts 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 millivoilts 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.
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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).

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)

Figure 7

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 MOTTIA
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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.

Operating Point: The position of the button or toggle of a

switch when the switch operates. The operating pointis
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 Parts List): A government report that lists which
companies are approved to make a particular product for military
use.

Specifications Subject To Change Without Notice
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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.

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

no—r”"’; g MU

Bivaks circuil a1 one point

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
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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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Subminiature: A switch thatis smaller than 1inch long.
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Sub-subminiature: A switch thatis smaller than 2 inch long

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.

Transducer: A device that converts amechanical inputinto 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.

Waterproof: A seal rating that indicates that water cannot getin
when the item is submerged in more than 3 feet of water.

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.

It is the buyer's responsibility to determine
the suitability of the particular device for
its application. Use of this catalog is for
reference purposes only. Dimensional
drawings are available upon request - contact
your Customer Service Representative.
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Expect Excellence.

OTTO designs and manufactures precision switches, grips, joysticks and custom
solutions for the most demanding applications including a broad range of standard
and unique products from traditional snap action switches to Hall effect technology,

USB, PWM, CANopen® and J1939 communication protocols.

In business for over 50 years, OTTO's products perform in some of the toughest
industries including industrial, construction, agricultural, military, aerospace, material
handling and medical. We are ISO 9001, ISO 14001 and AS9100 registered, A2LA
accredited to ISO/IEC 17025, and TL 9000, TS 16949 and QS 9000 compliant and
maintain the highest quality standards.

oTTO
2 East Main Street e Carpentersville, IL 60110
Phone: 847.428.7171 o Fax: 847.428.1956
info@ottoexcellence.com
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