Half-Inch Diameter Process Sealed Rotaries Se rieS MR

Specitications

Electrical Capacity (Resistive Load)
For MRA:  250mA @ 125V AC
For MRF or MRK:  0.4VA maximum @ 28V AC/DC maximum
(Applicable Range 0.1mA ~ 0.1A @ 20mV ~ 28V)
Note: Find additional explanation of operating range in Supplement section.

Other Ratings
Contact Resistance: 10 milliohms maximum for MRA; 50 milliohms maximum for MRF & MRK
Insulation Resistance: 100 megohms minimum @ 500V DC
Dielectric Strength: 1,000V AC minimum for 1 minute minimum for MRA
500V AC minimum for 1 minute minimum for MRF & MRK
Mechanical Life: 30,000 operations minimum
Electrical Life: 10,000 operations minimum
Range of Operating Torque: ~ 24.5 ~ 73.5mNm for MRA; 4.90 ~ 24.5mNm for MRF & MRK
Contact Timing:  Nonshorting (break-before-make)
MRA - self-cleaning, sliding contact; MRF & MRK - self-cleaning, rotary contactor disk
Indexing:  30°

Materials & Finishes
Shaft:  Brass with nickel plating
Stopper Plate:  Steel with zinc plating for MRA & MRK; polyamide cover with stopper for MRF
Mount:  Zinc dlloy with zinc plating
Movable Contacts:  Phospher Bronze with silver plating for MRA; phosphor bronze with gold plating for MRF & MRK
End Contacts & Terminals:  Brass with silver plating for MRA; phosphor bronze with gold plating for MRF & MRK
Common Contacts & Terminals:  Brass with silver plating for MRA; phosphor bronze with gold plating for MRF & MRK
Case:  Didallyl phthalate for MRA; fiberglass reinforced polyamide for MRF & MRK

Environmental Data
Operating Temperature Range:  —10°C through +70°C (+14°F through +158°F)
Humidity: 90 ~ 95% humidity for 96 hours @ 40°C (104°F)
Vibration: 10 ~ 55Hz with peak-to-peak amplitude of 1.5mm traversing the frequency range & returning
in 1 minute; 3 right angled directions for 2 hours
Shock:  50G (490m/s?) acceleration (tested in 3 right angled directions, with 3 shocks in each direction)
Sealing:  MRK model meets IP67 of IEC60529 standards

Installation
Mounting Torque:  .686Nm (6.08 |b«in)
Cap Installation Force:  19.6 ~ 29.4N (4.41 ~ 6.61 Ibf) for MRA & MRK

Processing
Soldering Time & Temperature: ~ Wave Soldering for MRA: See Profile A in Supplement section.
Wave Soldering for MRF & MRK: See Profile B in Supplement section.
Manual Soldering for MRA: See Profile A in Supplement section.
Manual Soldering for MRF & MRK: See Profile B in Supplement section.
Cleaning:  Automated cleaning recommended. Stopper plate, as well as washers for MRA & MRK, must be in
place to maintain automated cleaning. See Cleaning specifications in Supplement section.

Standards & Certifications
MRA, MRF, & MRK models have not been tested for UL recognition or CSA certification.
These switches are designed for use in a low-voltage, low-current, logic-level circuit.
When used as intended in a logic-level circuit, the results do not produce hazardous energy.
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Series MR Half-Inch Diameter Process Sealed Rotaries

Distinctive Characteristics

Low profile body of MRF model accommodates space limitations
required for PCB mounting. For the MRA and MRK bushing
mount models, the range of behind panel body depths is .323”
to .669” (8.2mm to 17.0mm).

Positive detent mechanism for distinct feel and audible feedback.

Metal bushing and housing construction increases durability.

Adjustable stopper plate allows 2-12 position settings.

High contact reliability achieved by the self-cleaning
contact mechanism.

Break-before-make contact timing with sliding contacts
in MRA and rotary contactor disk in MRF and MRK
models.

Interior housing seal and molded-in PC terminals, plus shaft
rubber o-ring on MRA and MRK and polyamide cover on MRF
model, allow cleaning after automated soldering.

MRK model meets IP67 of IEC60529 specifications (similar to NEMA 4 & 13).
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Half-Inch Diameter Process Sealed Rotaries

Series MR

TYPICAL SWITCH ORDERING EXAMPLE

MR A

-

206

A

-

Actuators & Terminals Poles & Circuits Knobs Colors
A | Shaft Actuated with PC Terminals 112 | SP with 2-12 Positions A | Plain Black For Plain Knob
Low Profile Screwdriver Actuated 206 | DP with 2-6 Positions B | Small Color Tipped No
F with PC Terminals Code Black
403 | 4P with 2-3 Positions C | Large Color Tipped
K | low Profile Shaft Actuated with For Color Tipped
PC Terminals A Black
B White
C Red
DESCRIPTION FOR TYPICAL ORDERING EXAMPLE E | Yellow
MRA206-A F Green
G Blue
H Gray
Shaft Actuated with
Plain Black Knob
DP with 2-6
Adjustable Positions
PC Terminals
ACTUATORS & TERMINALS
A Shaft Actuated F Low Profile K Low Profile
with PC Terminals Screwdriver Actuated Shaft Actuated
with PC Terminals with PC Terminals
'
i i
Q]f G]T[s.n
13 122
g
T K 'ge?(l .108) K [?3%) i (13353]
o 031 .
(13.01 H(TQ' - S Diu*‘ B (83%' H'T; [1(3.0» H(T;]
'31;4 031 1 o ~~0%0 ‘3194 ~~0%0
—t ! Thi = (0.25) — Thi =(0.25)
010 010
Shaft Terminal Slotted for Terminal Shaft Terminal
Screwdriver
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Rotaries

Series MR

Half-Inch Diameter Process Sealed Rotaries

POLES & CIRCUITS

Pole Model | Number of Positions | Stopper Settings Number of Terminals Schematics
MRA112 2-12 2,3,4,...12 1 COM, 12 LOAD .
SP MRF112 2-12 2,3,4,...12 1 COM, 12 LOAD /
MRK112 2-12 2,3,4,...12 1 COM, 12 LOAD © 0000000000
1234567891011
MRA206 2-6 2,3,4,5,6 2 COM, 12 LOAD A .
DP | MRF206 2-6 2,3,4,5,6 2 COM, 12 LOAD ///
MRK206 2-6 2,3,4,5,6 2 COM, 12 LOAD ©0000 d00 000
123456123456
A B c D
MRA403 2-3 2,3 4 COM, 12 LOAD
4P MRF403 2-3 2,3 4COM, 121OAD |  [f---- /—---/ -----
MRK403 2-3 2,3 4 COM, 12 LOAD ©0éd00dd00 00
123123123123

POSITION SETTING FOR MRA, MRF, & MRK MODELS

Each switch is supplied with the stopper set for the maximum number of positions allowed for that model. Prior to installation,
the desired position setting should be made. Contact factory for continuous rotation.

MRF Models

. Remove the protective cover from the switch body.

2. Turn the shaft counterclockwise to the extreme left by using a screwdriver.
3. Inside the cover is a magnifying lens which would be positioned over the

number which is to be the maximum position used; when the cover is then
snapped into the switch, the projection beside the lens fits into the correct

j—

hole for setting the stop.

MRK & MRA Models

1. Using the actuator knob, turn the shaft
counterclockwise to the extreme left. If
the shaft is not turned counterclockwise
to the extreme left, proper setting can-
not be achieved. At this extreme posi-
tion, the white line on the knob points
to the number 1 position shown on the
side of the switch.

2. Remove the knob from the shaft and
loosen the nut far enough to allow rais-
ing the stopper plate, plus washer(s),
for resetting to the desired position.

3. Note the position numbers on the side
of the switch; these correspond to the
terminal numbers and stopper holes.
Insert the stopper in the hole numbered
for the maximum desired number of
stop settings. Satisfactory switch func-
tioning cannot be assured if the stopper
plate is not properly positioned.

4. Tighten the nut (beveled side up) firmly
against the stopper plate.

Standard Mounting Hardware
Packaged Loose with Each Switch:

Hex Face Nut

Locking Ring
Lockwasher
Rubber Ring (MRK)
Factory Assembled:
Hex Nut
Stopper Plate
Metal Washer (MRA)
Rubber Washer
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Half-Inch Diameter Process Sealed Rotaries

Series MR

TYPICAL SWITCH DIMENSIONS

MRA e PC Terminals 1 Pole
M6 P0.75\ I'
LI f
'ﬁlh m
- =
.090
0.0 160,
.039 236

L_00__[150 07.0 000 i
394197 669 394 (524010

MRAT112

2 Pole

4 Pole

MRF e PC Terminals 1 Pole

(0.25) Typ
.010

[ Cover L
z X EEj T ia
_ # ‘(]4271.(2)} D

e -
20" 15 15 W
__N4.0/Dia__ 82| | 35 . 126) Dia‘J . n26) Diu*‘
551 323 138 496 496
MRF403
MRK e PC Terminals 1 Pole 2 Pole 4 Pole
M6 PO.75 (‘%]23’ e
\ .
: ) =L+ 020100
L { ~4712
0.5)T
020" e TR
L_00.0)__| (5.5 |_000_| |.(3.5] _N2.6) DiuJ ._(12.6)Dia_| L 126) DioJ
3947 217 398 138 496 496 496
MRK112 MRK devices are designed to be panel mounted. Installation without panel mounting will affect reliability.
FOOTPRINTS
Single Pole Double Pole Four Pole Single Pole Double Pole Four Pole
MRA112 MRA206 MRA403 MRF112 MRF206 MRF403
MRK112 MRK206 MRK403
0.8) Dia Typ 0.8) Dia T (0.8) Dia T
3.0 Typ (3.0 Typ (3.0 Typ 031 '.031' e o3P
. 118 . ) 18 6 PB
Ky S Ho e ul
T osioa = @ 915 Dia \Z{Xﬁ (9.5 Dia
e % 374 0 374 ol 1 374
v 1 v ot NG R !
"\ 0 oia \k\ i RNTT
030 yp JOO% 8309]) Dia Typ “’0“’7;;) ((;309)’ Dia Typ
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Rotaries

Series MR

Half-Inch Diameter Process Sealed Rotaries

KNOBS
A AT433 B AT4103 Small C AT4104 Large
Plain Black Color Tipped Color Tipped
Material: Base Material: Base Material:
Polyacetal Polyester (16.0)Di Polyester __ (80IDia___
-—90Dia__ Base Color: T T Base Color: 0100
. (9.5) Dia - .
Color: _M.0Dia_, Black “ - Black o 7‘ 433 ‘
Black N ‘ T } f i
only ‘ M A — Polyamide Tip Polyamide Tip 15.8)
120 9.5 Colors: Colors: 622
\ % ABCEFG,H ABCEFGH |
wo B 1)

Color Codes: A Black B White c Red - Yellow F Green G Blue H Gray

PANEL CUTOUTS & MAXIMUM EFFECTIVE PANEL THICKNESS

MRA & MRK MRK With Standard Hardware on Nonsealed Panel:
Nonsealed Panel Sealed Panel MRA .067" (1.7mm) MRK .087" (2.2mm)
Without | With ‘ , L Without Locking Ring on Nonsealed Panel:
Keyway | @T(;S) Keyway M} @(264%1 Dia MRA .098” (2.5mm) MRK .118” (3.0mm)
Ge T 2% S o ‘ ul With AT513M & AT535 only on Sealed Panel:
(2.2) Dia ! ' MRK .106” (2.7mm)
087
STANDARD MOUNTING HARDWARE
AT513M AT545 AT509 AT535
Metric Hexagon Nut Locking Ring Lockwasher Rubber Ring
Material: Material: Material: Material:
Brass, nickel plating Steel, chromate over zinc plating Steel, chromate over zinc plating Nitrile butadiene rubber
1 for MRA; 1 for MRK 1 for MRA; 1 for MRK 1 for MRA; 1 for MRK 1 for MRK
% (6.0)
| [M6PO75 ' ,2'3? ‘ i
; ~N— N
_18.0l A _ i . )
@ iy 2ol “4]1567) @I‘%ﬁ%["“ ﬂ{g}%l - @ i
\ 079 =t 4 ‘
(12.0)
. 472
it L 4 et —
-o9- g 5’ 53 5 lys
OPTIONAL SUPPORT BRACKET
AT543
Support Bracket for MRK ‘ ‘ A su brack
“o- o— pport bracket
Material: 1801~ /\( b ‘ ‘ is needed when
Steel with tin plating < f n (17.5) the MRK is mounted
" 689 only to a PC board
| ) ! ! { and does not have
138170 ‘ e o= the bushing through
3.0 Lto a1 Li 7.2 \\n 2)0io fp a panel.
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Miniature PCB Process Sealed Rotaries Series MRB

Specitications

Electrical Capacity (Resistive Load)

Logic Level:

Other Ratings
Contact Resistance:
Insulation Resistance:
Dielectric Strength:
Mechanical Life:
Electrical Life:
Operating Torque:
Contact Timing:
Indexing:

Materials & Finishes
Shaft:
Bushing:
Frame/Bracket:
Movable Contacts:
Stationary Contacts:
Terminals:
Base:

Environmental Data

Operating Temperature Range:
Humidity:
Vibration:

Shock:
Sealing:

Installation
Mounting Torque:
Cap Installation Force:

PCB Processing
Soldering:

Cleaning:

Standards & Certifications

0.4VA maximum @ 28V AC/DC maximum
(Applicable Range 0.1mA ~ 0.1A @ 20mV ~ 28V)
Note: See Supplement Index to find explanation of operating range.

80 milliohms maximum

100 megohms minimum @ 500V DC
500V AC minimum for 1 minute minimum
30,000 operations minimum

10,000 operations minimum

0.04Nm average

Nonshorting (break-before-make)

45° for On-On-On & 90° for On-None-On

Brass with nickel plating

Zinc alloy with nickel plating

Steel with tin plating

Beryllium copper spring with gold plating
Copper with gold plating

Brass with tin plating

Polyamide

-10°C through +70°C (+14°F through +158°F)

90 ~ 95% humidity for 96 hours @ 40°C (104°F)

10 ~ 55Hz with peak-to-peak amplitude of 1.5mm traversing the frequency range

& returning in 1 minute; 3 right angled directions for 2 hours

50G (490m/s?) acceleration (tested in 3 right angled directions, with 5 shocks in each direction)
Use of optional o-ring AT535 with MRB meets IP67 of IEC60529 specifications

.686Nm (6.08 Ibein)
19.6 ~ 29.4N (4.41 ~ 6.61 Ibf)

Wave Soldering Recommended: See Profile B in Supplement section
Manual Soldering: See Profile B in Supplement section
Automated cleaning. See Cleaning specifications in Supplement section.

The MRB Series rotaries have not been fested for UL recognition or CSA certification.
These switches are designed for use in a low-voltage, low-current, logic-level circuit.
When used as intended in a logic-level circuit, the results do not produce hazardous energy.
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Se ries MRB Miniature PCB Process Sealed Rotaries

Distinctive Characteristics

Double flatted bushing prevents rotation in panel and increases

stability.

Totally sealed construction, achieved with combination of an
interior o-ring, a seal between the frame and base, plus insert
molded terminals, prevents contact contamination and allows
automated soldering and cleaning.

Positive detent mechanism for distinct feel and audible

feedback.

Break-before-make contact timing with sliding
contact mechanism.

Metal bushing and frame/bracket provide
durability.

Panel seal, achieved with use of optional
exterior o-ring, conforms to IP67 of IEC60529
Standards.

High contact reliability achieved by the self-cleaning
contact mechanism.

.100” x .100” (2.54mm x 2.54mm) terminal spacing conforms to
standard PC board grid spacing for straight and right angle mounting.

Actual Size
Insert molded terminals lock out flux and other contaminants.
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Miniature PCB Process Sealed Rotaries

Series MRB

TYPICAL SWITCH ORDERING EXAMPLE

MRB

2

B

A

f—li
Poles ; Knobs Colors
, | spor Terminals A | Plain Black For Plain Knob
SP3T B | Straight with Bracket B | Small Color Tipped No Black
DPDT H | Right Angle with Bracket , Code | ~¢
2 DP3T C | Large Color Tipped
N For Color Tipped
.. . A Black
Circuits & Indexing DESCRIPTION FOR TYPICAL ORDERING EXAMPLE th
2 | ON | NONE | ON | 90° MRB12B-A B_| Whie
4 |ON| ON |ON |45 c Red
E Yellow
Plain Black Knob F Green
G Blue
H Gray
SPDT with
ON-NONE-ON Circuit
& 90° Indexing
Straight PC Terminals 3
with Bracket Gs
A
POLES & CIRCUITS
Actuator Positions Connected Terminals Throw & Schematics
Pole Model Position 1 | Position 2 | Position 3 | Position 1 | Position 2 | Position 3 Ic\lroeri:Othr;r:ngchJ; ';:r:\l?v?:csh
C1
MRB12 ON NONE ON C1-1 OPEN C1-2 SPDT /
T2
SP
C1
MRB14 ON ON ON C1-1 C1-2 C1-3 SP3T /
123
a e
MRB22 ON NONE ON Cl-1 C24 OPEN C1-2 C2-5 DPDT /-7
T2 4 5
DP
a
MRB24 ON ON ON Cl1-1 C2-4|C1-2 C2-5|C1-3 C2-6 DP3T - '/
123 35%
TERMINALS
B Straight PC Terminals H Right Angle PC Terminals
with Bracket with Bracket

SPDT

DPDT
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Series MRB

Miniature PCB Process Sealed Rotaries

TYPICAL SWITCH DIMENSIONS

(0.5) Typ
M6 P0.75 [020
1 _(254)
T[.0
— — T,
NS (5.08)
4 .200
‘ T
[(2,54)Typ
1100
__100_|_ (7.0 |._Mo__| [.(35)
3947276 433 138

Actuator shown in Position 1

90° Indexing ® SPDT & DPDT e Straight PC

lggg;DioTyp
' (2.54 Typ
) | | 100
4 _
1 ). ol
”5‘275” 50 _oet
+ﬁe)

S J @l _la 200
‘i o e |
*‘85&'3% Lno.m J\n.o) Dia Typ

’ 400 039

Single pole model does not have terminals 4, 5 & C2 MRB12B

POS1

POS 3

Double Flat with
M6 P0.75

_70)_
276
0.7) Typ*H* !
028
L1001 __|. (9.4 _|.7.62)
394 3707300

90° Indexing ® SPDT e Right Angle PC

(15.74)
620
[
(254 Typ
ol 54
=) ! (.1’00
=
o7
7.62)
300
I I I
254 Typ| | . q—t )
G0 " ! 028 A 1.0) Dia Typ
_(2.54) (2.54)_ - 15.08) 039
100 100 200

Actuator shown in Position 1

MRB12H

90° Indexing ® DPDT ¢ Right Angle PC

115.74)
Double Flat with 620
M6 P0.75 451 o ‘
- 16.3)
00 442
354 J
2767 |1 1 . ]
3! - +L(o.51Typ 10.7lTyp*H’ (] L2549 @254Typ.| | _||l.(0.71 DiaTyp 138
122 020 028 100100 028
‘ 15.24) L1001 | (94) _|.17.62) |.[2.54) 2.54_| | __(5.08)
600 394 370 300 100 100 200
Actuator shown in Position 1 MRB22H
45° Indexing ® SP3T & DP3T e Straight PC
(0.5 Typ (0.7) Dia Typ
1020 028
(2.54) Typ (2.54) Typ
1 [ 100 . Lo Ly {00
- A6 ol
— f so- et
I | e © 0574 3 S CON
(5.08) .620 ‘ ‘ (5.08)
) .200 l (:297 795] ‘2:)0
7 = R N -o— -o—
|J2 54) Typ ‘ ‘ “ 0.7) Typ ‘_7“0.]6)4_‘\ (1.0) Dia Typ
100 ~1~ 028 -400 039
10,01 _|.(7.01|__M.0) _135) __(016)__|
394 72767 433 138 400

Actuator shown in Position 1

MRB14B

Single pole model does not have terminals 4, 5, 6 & C2

NIKI<

G30

www.nkk.com

SWITCHES



Miniature PCB Process Sealed Rotaries

Series MRB

TYPICAL SWITCH DIMENSIONS

45° Indexing ® SP3T ¢ Right Angle PC

. 15.74)
B\%UE(I%FSM with ‘ ,6‘20 (21 g 6” o *'2] g 6” P
| — . _
[Co° oY) (508, | 2.54]
[ 2001, 31, ), 100
- o (16.3) | ~0~—0-0-0
) - [9?0) 642 o] Lo
(CRY Y| 7.62)
SEEE=H 300
) oo
all ‘ A_(1.0) Dia Typ
- [ | . £13.5) .039
. e |-10.5) Typ (0.7) Typ_|il - 254 Typ_| |- _||.(0.7) DiaTyp 138
122 020 028 100 028
‘Rns.zma kno.ogkw.zua‘ﬂ.ez»" 256 (2.5 Tpr |08
600 394 73707300 00 00 200
MRB14H Actuator shown in Position 1
45° Indexing * DP3T ¢ Right Angle PC
¢ s 7a)
i 620
mepere 2,541 Typ
100
} (5.08)»‘
300
; 16.3) —o
642 @
i J 78 |
(7.0
057 o7l “ 258 @saTp. AN 0710iatp 158 ’ N 0.01pia Ty
122 ~00 " 028 = =500 Geo ]| oz € 039
‘ 15.24) L nool | 94 | 762 | | (254 254 p_| | _(5.08)
600 394 773707300 700 100 200
MRB24H Actuator shown in Position 1
A AT433 B AT4103 Small C AT4104 Large
Plain Black Color Tipped 601D Color Tipped . n80Dia___
. (19.0Dia____, a0 709
748 9.5 Dia . (1.0) Dia _
. _(11.0) Dia _ "_3'74 - . 433
Material: 433 Polyester Base: — -l Polyester Base: [
Polyacetal } T Black Black . o
i % o
Color: ' | 372 Polyamide Tip Polyamide Tip { 374
Black o 5)}—\7% i Colors: Colors: 051 -}
020 A, B, CEFG,H A,B CEFGH o
Color Codes: Black White Red Yellow Green Blue Gray

Shaft Detail (ﬂi Mounting Precaution
el for Cap Clearance on

Right Angle Models

. 1228)
090
When mounting a right

190 angle switch, a cap clear- ,
i rance of .035” (0.9mm) Inferruotion /;H 9
11(1)30)? is recommended. by end of PCB 035

]
'IIIIIIIIIHIIIIIIIIII{IIA
0

\ PCB

Standard Hardware Supplied
AT513M Hex Nut

AT545 Locking Ring

AT509 Lockwasher

Optional Hardware

AT535 O-ring for Panel Seal

See Supplement for details

PANEL CUTOUTS & MAXIMUM EFFECTIVE PANEL THICKNESS

With Standard B f Without : 5.6) Sealed Panel ‘ ((: 2) Dia
Hardware 6.5 Dia (6.5 Locking Ring ;@Mﬁ) with 1 Hex Nut & @‘4

087" (2.2mm) Pt g % 118" (3.0mm)  $2%0 s

(2.2) Dia—~"!
.087

L]

1 Rubber O-ring
165" (4.2mm)

¥

. (54
213
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