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SERIES 10 FEATURES

FEATURING A FOUR LAMP DESIGN, POSITIVEHARD
MOUNTING SLEEVE, INDIVIDUAL LAMP COLOR
CONTROL, UP TO 4-WAY SPLIT DISPLAY FACE.

The Series 10E Twist-Lite® is a 4-lamp indicator unit with
a modular design that permits it to be used as a lighted
pushbutton switch or as a word indicator light for design
compatibility. Inclusion of a magnetic holding coil for
numerous electrical interlock, lock-in, and lock-out circuits
gives the switch light complete capability. The 4-lamp
design combined with a choice of divided screens offers
many display possibilities. Depression of the front lens
actuates the switch module which is available in momentary
or alternate action in snap-on assemblies. Legends may be
reverse engraved on the front lens at the factory for uniform
readability and long wear. The special slip-on mounting
sleeve provides a positive hard mount particularly useful in
equipment designed for extreme measures of shock and
vibration. Flush mounting is easily achieved in horizontal
or vertical rows, as well as matrix configurations.

The Series 10H Twist-lite is basically the same as the Series
10E, except it has been qualified to meet the requirements
of MIL-PRF-22885.

EASY FRONT OF PANEL RELAMPING

Lamp replacement is accomplished from the panel front without the use of tools and may easily be done without fear
of accidental switch actuation. Simply PULL, TWIST, and REMOVE for complete access to the lamps.

POSITIVE INDEXING

During relamping, the front end assembly remains connected to the unit’s housing by two sides. This important feature
precludes the possibility of inadvertently transposing the front end assembly with adjacent units. (Series T0E only).

For positive indexing on Series 10H military version, order by part number 10H7.
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HOW TO USE THIS CATALOG

The pages of this catalog describe the component parts that make up a Series 10 Switch-Lite or Indicator-Lite unit. To
define the units you want, simply select the code that identifies your choice of each required element. The selected
codes, when written together become the part number you will use to order the units. A typical part number is
illustrated as below.
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PAGES 4
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PAGES 10
& 11

N2

DISPLAY
SCREENS,
PAGE T
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CONFIGU-
RATION,
PAGES 12
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WORDING,
PAGES 12
& 13

A sample part number appears at the top of each of the following pages emphasizing the code you are selecting from
that page.

The exploded view below illustrates the elements of a typical Series 10 Switch-Lite or Indicator-Lite unit and the pages
of this catalog that describe each element.
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pages 8, 9 Lamps
page 10
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filters
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page 11
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Front lens legend

configuration TWIS
& wording SERIE
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SERIES NUMBER - 10E

10E

COMPLETED UNIT OUTLINE DIMENSIONS

The first three digits of the part number are the Series Number, which identify the unit. In this case the Series Number is
«10E», which identifies it as a 4-lamp indicator unit with snap-on switch capability. The unit’s physical size, panel cutout
dimension requirements, and mounting arrangement capabilities are described and illustrated on the following pages.

1750 SONTWIT
|_7 (MAX.) MOM!—;H;QRY
i . SWITCH
o) [T NOTES :
o [ [ m0 . .
o o Talo 1. Terminals will accept two #20
me (AWG) wire leads.
I 0;::() 250 PANEL 2. Holding Coil Power Requirements:
: : 3 watts (MAX).
|<—2.a12(MAx.) 3. For mounting on panels 0.000-
0.150 inch thick, the notch on the
Mgﬁéﬁ%‘;ggg—#ggs‘w%H side of the mounting sleeve should
be toward the front of the unit. For
—1———f§' mounting on panels 0.150-0.280 inch
"M thick, the sleeve should be turned
LI2S | around so that the notch is toward the
"3 back of the unit.
4. When the mounting unit is 90°

from normal, the top of the unit shall
appear on right side as viewed from
3865 (MAX.) the panel front.

PANEL CUTOUT DIMENSIONS FOR SERIES 10E

10H

COMPLETED UNIT OUTLINE DIMENSIONS

The Series 10H is basically the same as the Series 10E, except it has been qualified to meet the requirements of MIL-
PRF-22885. Its outline dimensions are slightly different and are shown on the following diagrams.

The following is a cross reference of the MIL-PRF-22885 part numbers to the Safran Series 10H part numbers. Part
numbers shown are for units without lamps or color filters.
When color filters are required, add color symbols within
( ). For lamp ordering information see page 12.

MILITARY PART NUMBER

M22885/9-01 (XXXX)

SAFRAN PART NUMBER

TOHAICTFIL( INIR1

M22885/9-02 (XXXX)

TOHAICIF2L( )NIRI1

M22885/9-03 (XXXX)

TOHAICIF3L( )NIRI1

M22885/9-04 (XXXX)

T0HAICIF4L( )NIR1

M22885/9-05 (XXXX)

M22885/9-06 (XXXX)

M22885/9-07 (XXXX)

M22885/9-08 (XXXX)

M22885/9-09 (XXXX)

T10HAICIFIL( )N2R1

M22885/9-10 (XXXX)

T0HAICIF2L( )N2R1

M22885/9-11 (XXXX)

TOHAICIF3L( )N2R1

M22885/9-12 (XXXX)

10HAICIF4L( )N2R1

M22885/9-13 (XXXX)

TO0HAIC2FIL( )N2R1

M22885/9-14 (XXXX)

T0HAIC2F2L( )N2RI1

M22885/9-15 (XXXX)

TOHAIC2F3L( )N2R1

M22885/9-16 (XXXX)

T0HAIC2F4L( )N2RI1

M22885/9-17 (XXXX)

TOHAICIFIL( )N3RI1

M22885/9-18 (XXXX)

TOHAICIF2L( )N3R1

M22885/9-19 (XXXX)

TOHAICIF3L( )N3R1

M22885/9-20 (XXXX)

T0HAICIF4L( )N3R1

M22885/9-21 (XXXX)

TOHAIC3FIL( )N3R1

M22885/9-22 (XXXX)

TOHAIC3F2L( )N3R1

M22885/9-23 (XXXX)

TOHAIC3F3L( )N3RI1

i
B .870
]
}_L_‘ \ A }
1.110 \
-130 LETTER CORRESPOND
* TO TERMINAL LETTER
B FOR THAT BULB AREA
+ TOP OF UNIT IDENTIFIED
SWITCH-LITE UNIT WITH
A G B ALTERNATE ACTION SWITCH
ALL DIMENSIONS = .010" ‘ ; A
NO. OF UNITS A B NO. OF UNITS A B Ve Ve 960 °
1 1.110 .870 6 7.160 | 5.720 4 // 7 // +.010 ]
2 2.320 1.840 7 8.370 | 6.690 ‘ / 24 ‘ v ©
3 3.530 | 2.810 8 9.580 | 7.660
4 4740 | 3.780 9 10.790 | 8.630 D H C
5 5950 |4.750 10 12.000 | 9.600
- — 1200 | 3.080(MAX.)
NOTE: Series 10H panel cutout dimensions are shown on page 5 +.010

M22885/9-24 (XXXX)

TOHAIC3F4L( )N3R1

M22885/9-25 (XXXX)

TOHAIC3FIL( )NIRI1

M22885/9-26 (XXXX)

TOHAIC3F2L( )NIR1

M22885/9-27 (XXXX)

TOHAIC3F3L( )NIR1

M22885/9-28 (XXXX)

TOHAIC3F4L( )NIRI1

TYPE

SWITCH TYPE

SERIES NUMBER - 10H

NOTES :

1. Terminals will accept two #20
(AWG) wire leads.

2. Holding Coil Power Requirements: 3
watts (MAX).

3. For mounting on panels 0.000-
0.150 inch thick, the notch on the
side of the mounting sleeve should
be toward the front of the unit. For
mounting on panels 0.150-0.280 inch
thick, the sleeve should be turned
around so that the notch is toward the
back of the unit.

4. When the mounting unit is 90°
from normal, the top of the unit shall
appear on right side as viewed from
the panel front.

SWITCH-LITE
1750 UNIT WITH
(45— uosipie

2PLESTS SWITCH
INDICATOR UNIT
= (=== .M
<|[©® L]
o Lo oo {H
3] o|FIIL | Hepe
o9 BE)

.
250 MAX. PANEL THICKNESS
‘—* 2812 (MAX)
HOLDING COIL UNIT WITH
MOMENTARY ACTION SWITCH

~ [H

L; 3.688 (MAX) 4—J

LETTER CORRESPOND

5 TO TERMINAL LETTER

*, FORTHAT BULB AREA
N\

/— TOP OF UNIT IDENTIFIED
/

SWITCH-LITE UNIT WITH

M22885/10-01 (XXXX)

T0HA2CIL( HNIRIT

M22885/10-03 (XXXX)

TOHA2CIL( )N2R1

M22885/10-04 (XXXX)

T0HA2C2L( )N2R1

M22885/10-05 (XXXX)

T0HA2CIL( )N3R1

M22885/10-06 (XXXX)

TOHA2C3L( )N3RI1

M22885/10-07 (XXXX)

TOHA2C3L( )NIR1

INDICATOR TYPE

Additional mil-spec listings available on request.

A G B f -] ALTERNATE ACTION SWITCH
T 1 L —
— A . o 4
77 7 960 ] ﬂ |
i £010 i
yZd /,’/ ' ] ol i
I I [
D H C _
1.200
- 1200 }47311(%‘\)(.) 4>J
PANEL CUTOUT DIMENSIONS FOR SERIES 10H
i
B .875
1]
A A I
1.115
T 130 ‘
| !
ALL DIMENSIONS £ .010"
NO. OF UNITS A B NO. OF UNITS A B
1 1.115 875 6 7.165 | 5725
2 2325 | 1845 7 8375 | 6695
3 3.535 |2815 8 9.585 | 7.665
4 4745 | 3785 9 10795 | 8635
5 5.955 |4.755 10 12.005 | 9.605
NOTE: Seres 10E panel cutout dimensions are shown on page 4.
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MOUNTING 10E & 10H

EASY PANEL MOUNTING

The unit is easily mounted to the panel by
installing it from the front of the panel and
sliding the mounting sleeve over the rear of
the unit. The two captive mounting screws
- accessible from the panel front when the
front end assembly is removed - are then
tightened with a standard screwdriver, pulling
the sleeve tight against the back of the panel.

UNLIMITED MOUNTING ARRANGEMENTS

Designers are afforded infinite flexibility in panel layout. Units may be mounted individually with no restrictions as
to the space allowed between associated equipments. Vertical and horizontal rows can be mounted in elongated
cutouts rather than in individual cutouts. Units may be removed or installed without disturbing adjacent units. Matrix

mountings are available.

SPACER BARRIERS

These spacer barriers provide additional
separation between units, and are available
in several different colors. Styles for vertical
stacks or horizontal rows are offered. Barriers
are ordered separately from unit.

L]

VERTICAL
STACKING

HORIZONTAL MOUNTING

MATRIX

Hpin

PANEL GUTOUT

PANEL CUTOUT

BARRIER ONLY

ADD !
<1534 —=}=1.365 =] \~1
-

- -

} H é\ \,S;\B:)MAX

VERTICAL STACKING HORIZONTAL MOUNTING
ORDERING INFORMATION
VERTICAL STACKING HORIZONTAL STACKING
Part No. Color Part No. Color
10E 501 Black 10E 505 Black
10E 502 Gray 10E 506 Gray
10E 504 White 10E 508 White
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BASIC UNITS - SERIES 10

10EATC2F2J3L(AABB)N2R1,V16 ON/OFF & 10HA1C2F2J3L(GGRR)N3R1,V16 ON/OFF

SWITCH-LITE UNITS

Combined capability of both indication
and switching are available in this unit.
Depression of the front lens actuates the
switch contacts, which are completely
isolated from the lamp circuit, allowing
independent control of illumination.
Switches are available in momentary or
alternate action, 2PDT or 4PDT.

INDICATOR UNITS

Applications requiring indication only are
easily accomplished by the indicator unit,
which has a limiting clip installed to prevent
the front lens from being depressed. This
unit is readily converted to a Switch-Lite by
removal of the clip and installation of the
desired switch assembly.

HOLDING COIL UNITS

Numerous electrical interlock, lock-in, and
lock-out circuits are made possible by
including a magnetic holding coil with the
Switch-Lite unit. Depressing the front lens
after the coil has been energized causes
the switch contacts to remain actuated
until the coil voltage is removed.

INTERNALLY BUSSED LAMP CIR-
CUITS REDUCE SOLDERING, SAVE
INSTALLATION TIME AND COST

The various lamp circuits for versatile
display use are internally bussed to
eliminate several soldering operations and
provide additional flexibility in design.

Typical lamp circuits are shown in the
following table.

Series 10E

BASIC UNIT ORDERING CODE

HOLDING COIL UNIT

HANP CIReuIT i BT 6 VOLT 12 voLT 28 VOLT
1 SoPARATE M ete. AlCt A2c1 AdcH AsC1 A3Ct
2 SePnRATE WP e A1c2 A2C2 Adc2 AsC2 Asc2
3 SEPARATE INPUT fgﬁg: AfC3 A2C3 A4C3 A5C3 A3C3
4 SEPARATE PO o-sde-on Atca A2c4 Adca AsC4 A3Ca
5 Common et 118 A1CS A2C5 AdCs A5C5 A3CS
BrORTONTALSPLT NPUT  rler A1CS A2c6 A4C6 A5CB A3CE
7 VeRTIOAL ST INPUT 1otey AtC7 A2CT A4cT AsCT A3C7
8 HIORIZONTAL SPLIT IPuT el A1C8 A2C8 Adcs A5C8 A3Cs
9 VERTICAL SPLIT INPUT 8L A1C9 A2C9 A4co AsCO A3Co

Series 10H

BASIC UNIT ORDERING CODE

SWITCH-LITE | INDICATOR HOLDING COIL UNIT

HAHP CIReuT uNT uNIT 6voLT 12vOLT | 28 VOLT
1 ot maur” ete- Atct A2c1 Adct AsC1 Asct
2 SERARATE INPUT :@ﬁ& A1C2 A2C2 Adc2 A5C2 A3C2
3 e meor T oP % A1C3 A2c3 Adc3 A5C3 A3C3
4 SEPARATE P be-opted A1C4 A2C4 A4c4 A5G4 A3C4
5 Common oo @ A1CS A2CE A4CS A5CS A3CS
6 {ORIZONTAL SPLIT INPUT A@u A1CE A2ce Adce A5C8 A3CE
7 Sgwéﬁeﬁ?ﬂ"ﬁwm Igigi A1C7 A207 A4CT A5C7 A3CT
B IR ZoNTAL T T Torer Atcs A2C8 Adce Ascs Ascs
9 VERTICAL SPLIT INPUT 13fer AtC9 A209 A4co AsCo Asce
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SWITCH ASSEMBLIES - SERIES 10E

10EATC2F2J3L(AABB)N2R1,V16 ON/OFF

SNAP-ACTION CONTACTS

Switch assemblies feature a positive snap-action design that assures instantaneous contact transfer, which is perceptible
to the touch at the instant of actuation. The force required to switch is sufficient to prevent accidental switching.

BIFURCATED CONTACTS

Bifurcated contacts multiply reliability up to 40 times compared with single-point contacts. This feature uses two
parallel contact points, either of which can handle the rated load, insuring against effects of particulate contamination.
Offers more reliable dry circuit switching.

SWITCH RATINGS

SNAP-ACTION CONTACTS

SILVER: Rated for 5 amps at 125 or 250 volts A.C. The 30-volt D.C. rating is: Inductive, 3 amps; Resistive, 5 amps.
GOLD: The 30-volt D.C. rating is: Inductive, 2 amp, Resistive T amp.

BIFURCATED CONTACTS

GOLD: The 30-volt D.C. rating is: Inductive Y2 amp, Resistive 1amp.

Switch assembly ordering code for series 10E only

MOMENTARY ACTION ALTERNATE ACTION
BASIC UNIT TYPE
2PDT 4PDT 2PDT 4PDT
Snap-action silver F1 F2 F3 F4
Snap-action gold F10 F1 F12 F13
Sliding-bifurcated gold F38 F39 F40 F41

NOTE: For Series T0H Switch Assembly ordering code see Page 9.

2. PDT MOMENTARY 2. PDT ALTERNATE |ﬁ
ACTION SWITCH ACTION SWITCH
2
g
MAX.

656
r,mx.| ’-71 330 MAX

O

O

4. PDT MOMENTARY [ } 4. PDT ALTERNATE
ACTION SWITCH ACTION SWITCH

1234

HEEBEE

=—1.183MAX. —=

ofolo
cle|c
NC [ NE | NG
OO0
NO [NO [NO
[eJ{e)Ne]

(08050
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SWITCH ASSEMBLIES - SERIES 10H

10HA1C3F2J3L(GGRR)N3R1,V16 ON/OFF

SNAP-ACTION CONTACTS
Switch assemblies feature a positive snap-action design that assures instantaneous contact transfer, which is perceptible
to the touch at the instant of actuation. The force required to switch is sufficient to prevent accidental switching.

SWITCH RATINGS (AT SEA LEVEL)
SNAP-ACTION CONTACTS

SILVER: Rated for 5 amps at 115 volts A.C. for both inductive and resistive loads. The 28-volt D.C. rating is: Inductive, 3
amps; Resistive, 5 amps.

MOMENTARY ACTION ALTERNATE ACTION

SWITCH CONTACTS

2PDT 4PDT 2PDT 4PDT
SNAP-ACTION SILVER F1 F2 F3 F4
MILITARY PART NUMBER M22885/11-01 M22885/11-02 M22885/11-03 M22885/11-04
2. PDT MOMENTARY 2. PDT ALTERNATE
ACTION SWITCH ﬁ ACTION SWITCH [ﬁ

1 (C:) ¢ [l
844 NC | NC
MAX ol o

NO [NO ]

‘ 10/ 9]

4. PDT MOMENTARY [ ] 4. PDTALTERNATE
ACTION SWITCH ACTION SWITCH

[080E0)
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LAMPS & COLORED LAMP FILTERS SERIES 10E OR 10H

J3L(AABB)

LAMP TYPES

T-1¥% midget flange base incandescent lamps are available
in 6, 12, and 28 volts. A special neon lamp with or without
a built-in current limiting resistor is also available for 115VAC
applications, but is only recommended for use with red or
amber colors. See the accompanying table for part number
ordering codes.

Note: Neon lamps without built-in resistor require external
current limiting resistance.

When ordering as a separate item, precede the above code
number by basic «10E» or «10H» to make part number.

COLORED LAMP FILTERS

Individual lamp color control is provided by silicone rubber
filters, which fit over each lamp socket. These high efficiency
filters are available in amber, blue, green, red, white, and yellow.
The chromaticity of each color has been carefully selected
to insure maximum operator response and discernibility
between colors.

PROJECTED COLOR

Prior to illumination the black letters engraved on the clear
front lens are easily read against the white translucent
display screen background. When energized, the background
illuminates in color. Projected color also provides for full
display, two color indication as well as two color split screen
indications.

15 VAC
115 VAC NEON NEON
LAMPS WITH LAMPS

6 VOLT LAMPS 12 VOLT LAMPS

RESISTORS WITHOUT
RESISTORS

Ji J2 J3 J4 J10

COLORED LAMP FILTER ORDERING CODES

All colors apply to Series 10E. All colors, except amber (A),
apply to Series T0H, military version.

FULL DISPLAY-ONE COLOR

o

FULL DISPLAY-TWO COLOR

HORIZONTAL SPLIT
TWO COLOR

HORIZONTAL SPLIT
TWO COLOR

COLOR CODE NUMBER MILITARY PART NUMBER
AMBER L(A)
BLUE L(B) M22885/12-001
GREEN L(G) M22885/12-002
RED L(R) M22885/12-003
WHITE (see NOTE 2) L(W) M22885/12-004
YELLOW LCY) M22885/12-005
NOTES:

1. Where more than one color is desired within the same
unit, denote by including within the parenthesis, (), all colors
desired. Priority for actual location in the unit when viewed
from the front of the panel is: upper left, upper right, lower
left, lower right.

Where two colors are indicated, and the display screen callout
is for a full display, the first color will be upper left, lower right
and the second color will be upper right, lower left.

2. White color is produced by a light blue bulb filter.
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DISPLAY SCREENS FOR SERIES 10

N2

The advantages of individual lamp color control and
projected color is further enhanced by the display
screen which is available in all possible display
arrangements. This combined capability provides an
unlimited number of indication arrangements.

WHITE TRANSLUCENT DISPLAY SCREENS

The translucent display screen evenly diffuses the light
across the entire front lens. Variations in background color
are effected through the use of color lamp filters. Where
horizontally or vertically-split displays are desired, color lamp
filters can provide a different color in each part of the display
with no light leakage between displays because of a unique
divider arrangement. Screen appears white until illuminated
and then appears in color.

Series 10E

TRANSLUCENT WHITE DISPLAY SCREEN CODE NUMBERS

HORIZONTAL VERTICAL FOUR-WAY
FULL SPLIT SPLIT SPLIT
N1 N2 N3 N15
THREE-WAY THREE-WAY THREE-WAY THREE-WAY
SPLIT SPLIT SPLIT SPLIT
N11 N12 N13 N14

Series TOH

TRANSLUCENT WHITE DISPLAY SCREEN CODE NUMBERS

HORIZONTAL VERTICAL FOUR-WAY
FULL SPLIT SPLIT SPLIT
N1 N3 N2 N15
THREE-WAY THREE-WAY THREE-WAY THREE-WAY
SPLIT SPLIT SPLIT SPLIT
N11 N12 N13 N14

DISPLAY SCREEN ARRANGEMENTS
COMPLIMENT INDIVIDUAL COLOR CONTROL

A
\\\

FULL HORIZONTAL

A
AR

VERTICAL THREE-WAY

W
[\

THREE-WAY FOUR-WAY

COLORED DISPLAY SCREENS

The normally translucent white display screens are also
available in translucent colors. All standard colors are available
in any combination of colors for split display. Colored lamp
filters are not required when using colored display screens.
Screen appears in color when not illuminated and glows

brightly in color when illuminated.

COLOR DISPLAY SCREEN CODE NUMBERS

N4(X) N5((X) NB(XX)

N20(XXX)

N1600UK) N17Q0UK) N8O

N190UXK)




R1,V16 ON/OFF

TRANSMITTED COLOR (SLAB FILTERS)

The front lens with required engraving is ordered by following the callout «R1V» with the engraving configuration

number as selected from those below.

After this, the actual wording is added, using commas between rows of lettering and a straight vertical line between
splits. Priority for segments of split displays when viewed from the front of the panel is upper left, upper right, lower

left, lower right. Examples are shown at the right.

LENS DIMENSIONS
NS
\‘ I
Fasents |1 !
b 1.035£015— | J L
N N A
READY
ON TO
GO
R1V12 RI1V14
QN READY TO,GO

210
164

S

N S
OIL
PRESS

ALL
oK

R1W17
OQILPRESS FALLLOK

N

MISSILE

GO | SET

R1VED
MISSILE/ GO/ SET

LEGENDS - SERIES 10E & 10H

12 LETTERS OR
SPACES PER ROW

==

(- 13 14

15

g’

LEGEND CONFIGURATION NUMBERS FOR HORIZONTAL MOUNTED UNITS

EEE=

17

18

J

FULL DISPLAY

VERTICALLY SPLIT
5 LETTERS OR » 2 2
SPACES PERROW

HORIZONTAL SPLIT

THREE-WAY SPLIT
5 AND 12 LETTERS
OR SPACES PER ROW

LEGEND CONFIGURATION NUMBERS FOR VERTICAL MOUNTED UNITS

BRREEEEE

40
WERTICAL SPLIT (ON END) 7 LETTERS OR SPACES PER ROW

I]MH
[ |
50 51
IZONTAL SPLIT (G END)

43
HOR
7LETTERS OR SPACES PER VERTICAL ROW

HEHBEHMNREH®

131

| | | | I | I
133 124 128 138

137 138 139

FULL DISPLAY (OM END) 7 LETTERS OR SPACES PER ROW

rany

FULL DISPLAY (ON END) 7 LETTERS OR SPACES PER VERTICALROW

HORIZONTAL SPLIT (ON END)
2LETTERS O SPACES
PER VERTICAL ROW

3WAY SPLIT (ON END)
2 LETTERS PER ROW 132

4B 5B B

140 145 146 147

N
SLETTERS OR SPACES
PER ROW 14 SECTION

FOUR-WAY SPLIT 100 101 102
5L
SPACES PER ROW

BLANK FRONT LENS

When a non-engraved front lens is required, the code number «R1» is used, eliminating the remaining part of the

engraved front lens callout.

SEPARATE ENGRAVED LENS

Where separate engraved lenses are required, precede the complete engraved front lens callout with the basic «10E»

or «10H».

ENGRAVING SPECIFICATIONS

Front lens is reverse engraved 0.120 inch high with 0.020 inch stroke and filled with a special black filler. The engraving

is done on the back face of the lens for appearance and long life.

I |EI E |EI @ ﬁl E ﬁl ﬁl

) ) ) ) ) ) ] )

148 149 150 151 152 153 154 155

ﬁl @ E ﬁ ﬁl |%I

] ] ) ) ] )

156 157 158 160 162 163
3 WAY SPLIT (ON END)
2 LETTERS OR SPACES

PER ROW

|§I H ﬁ EI ﬁl @I

] ) ) ) ] )

164 165 167 168 170 171

ﬁl %I @I %I %I %I

L =5 ) ] ) ) )

172 173 175 176 179 179

180 181 182 183 184 185 186 187
188 169 180 LEY 132 183 194 185

(HHBRHHKRR

4 Y SPLIT (ON END)
3 LETTERS OR SPACE!

HORIZONTAL SPLIT (ON END)
3 LETTERS OR SPACES
PER RO
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FOUR COLOR DISPLAY FOR SERIES 10E OR 10H

10

The four-color Twist-Lite is a unique indicating light offering four separate color indications on the full display screen
of each unit. The different colors are obtained by four individual lamp circuits in the same Twist-Lite unit. Each lamp
is furnished with a colored bulb filter to produce the desired indicating color. A prismatic lens arrangement is placed
between the indicating lamp and legend plate. The design of the prism has been made to offer maximum uniform light
intensity integrated across the full display face with only one lamp illuminated. In this manner, as each of the four lamps
is illuminated singly, the legend face is completely flooded with the indicating color as determined by the color of the
bulb filter over the energized lamp.

This unit incorporates several special features in addition to those of the Safran standard Twist-Lite. These special
items include a high reflective white coating to the housing interior surfaces as well as a white nylon bulb board on the
front end assembly.

The use of white reflecting surfaces offers maximum light reflectance for overall intensity on the legend face.

A unique front element is provided on the prismatic lens assembly. This front element has been molded with a clear
viewing area surrounded by a black integrally mounted frame. With this arrangement all extraneous light leakage is
eliminated from the sides of the lens assembly.

COLORED BUL

B
FILTER (HIGH INTENSITY) OVERALL DIMENSIONS

0 DISPLAY SCREEN FRAME OFF BASIC UNIT M BANEL
0 DIFFUSER j
FRONT LENS PANEL 1
ELEMENT cuTouT aro 71| ¥

PRISM

1.110 1" 1!4‘J -

LEGEND PLATE

WHEN ORDERED
AS A PART OF A
COMPLETE UNIT.

10E 10 A1C1 F1 J3 L1(A) N10 R10,V13 MISSILE, AWAY

HIGH INTENSITY LEGEND ARRANGEMENT
COLORED BULB AND WORDING REQ'D.
FILTERS

FOR 4-COLOR TWIST-LITE WITH BRIGHT FINISH HOUSING.
ADD (12) FOR 4-COLOR TWIST-LITE WITH BLACK FINISH HOUSING.

10E N10 R10
WHEN ORDERED | FRONT LENS 4 COLOR LENS ASSEMBLY
AS A SEPARATE f&%E’gE;L Y NotE THIS ORDER NUMBER CONSISTS OF
ASSEMBLY N A B PSR LB AT
AT e
SRRALSERe ———— 10E 636
WHEN PRISM 10E 537
ORDERED AS
REPLACEMENT LEGEND PLATE ———— 10E 539
PARTS. NOTE: LEGEND PLATE NOT ENGRAVED
COLORED BULB 10 L11Tl
FILTER (HIGH INTENSITY)
ADD COLOR LETTER FOR COLOR REQUIRED
10E R10,V13 MISSILE, AWAY
ENGRAVED
LEGEND SRR,
EFE\E%CE MENT LEGEND PLATE FOR 4 COLOR

MAXIMUM OF THREE LINES OF ENGRAVING ON LEGEND
PLATE OF 4 COLOR TWIST-LITE ONLY.
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SWITCH GUARD & RF1 SCREEN SERIES 10E & 10H

M1N2

SWITCH GUARD

Full protection against inadvertent switch actuation is provided by a
clear plastic cover hinged at the top and spring loaded to the closed
position. The attachment may be easily installed in the field on any
Twist-Lite. To install, pull out the front end assembly and loosen the
housing mounting screws to provide sufficient clearance between the
Twist-Lite frame and panel. When properly aligned, the Switch Guard
retainer is slipped onto the frame. The order number for the Twist-Lite
Switch Guard is TOE534 or 10H534.

RFI SCREEN

Added protection against unwanted radiated and conducted RFI
passage through the Twist-Lite panel cut-out is attained through the
use of a fine-mesh metal screen attached to the lens retainer behind
the display screen. The silver-plated beryllium copper screen makes
contact with the stainless steel housing in four separate areas. The
RFI Screen is available for full, vertical, horizontal, three, or four-way
split displays. The RFI Screen and the display screen are installed as an
integral part of the front-end assembly during the manufacturing.

The Screen may be included as part of either a completed Twist-Lite
assembly or a front-end assembly with display screen.

SPARE PART NUMBERS*
(Front end assembly with RFI Screen and white Display Screen)

DISPLAY SCREEN

TYPE OF UNIT

INDICATOR SWITCH HOLDING COIL

FULL DISPLAY 10E or 10H 557 10E or 10H 613 10E or 10H 647
HORIZONTAL SPLIT 10E or 10H 558 10E or 10H 614 10E or 10H 648
VERTICAL SPLIT 10E or 10H 559 10E or 10H 615 10E or 10H 649
3-WAY SPLIT 10E or 10H 560 10E or 10H 616 10E or 10H 650
3-WAY SPLIT 10E or 10H 561 10E or 10H 617 10E or 10H 651
3-WAY SPLIT 10E or 10H 562 10E or 10H 618 10E or 10H 652
3-WAY SPLIT 10E or 10H 563 10E or 10H 619 10E or 10H 653
4-WAY SPLIT 10E or 10H 564 10E or 10H 620 10E or 10H 654

*Add «H», «V» or «S» to the end of the Unit Part Number when Split Ground for Lamp
Circuit shown on Page 7 is required. No letter designation is required for common ground.

Example:

10E 558 H
HORIZONTAL SPLIT GROUND
LAMP CIRCUIT

FRONT END ASSEMBLY,
WITH RFI SCREEN
AND WHITE DISPLAY SCREEN.

BASIC CODE NO. (10H FOR SERIES 10H)

OVERALL DIMENSIONS
s

5 | | PANEL
I I FACE

THESE DIMENSIONS REPRESENT THE MINIMUM ALLOWABLE ENVELOPE
FOR CLEARANCE WITH ADJACENT MOUNTED EQUIFMENT

FRONT END ASSEMBLY

DISPLAY SCREEN

VIEW SHOWN IS SERIES 10E

COMPLETE ASSEMBLY CODE NUMBERS

FULL HORIZONTAL WERTICAL FOUR-WAY
M1 NI SPLIT SPLIT SPLIT
M1 N2 M1NG M1 NG

THREE-WAY THREE-WAY THREE-WAY THREE-WAY
SPLIT SPLIT SPLIT SPLIT
M1RNTT M1NTZ M1NT3 M1 N4

V

DRIP PROOF SEAL SERIES 10E & 10H

EFFECTIVE, SIMPLIFIED 2-PART ASSEMBLY

The Drip-Proof Seal is an effective accessory to the basic
Series 10 Twist-Lite unit for applications where adverse
environmental conditions could prove destructive to
equipment in which push-button switching devices are
employed. Comprised of two parts, this assembly provides
a more effective seal than other available types. The two
parts are (1) a flexible transparent plastic front covered
seal and (2) a plastic retainer.

QUICKLY, EASILY INSTALLED

Installation of the Drip-Proof Seal is easily accomplished
during the mounting of the Twist-Lite unit. Before the
switch assembly is snapped onto the indicator unit, the
retainer is slipped over the indicator unit from the back.
It is slid forward as far as it will go to frame the flange of
the unit housing.

The Twist-Lite unit is then mounted in the normal manner.
After the Twist-Lite has been mounted to the panel, the
front seal can be simply pressed into place over the flange
of the retainer.

NO HINDRANCE OF LEGEND READABILITY OR
SWITCH ACTUATION

The properties of the front seal yield a virtually transparent,
flexible cover that permits free movement of the switching
mechanism with the application of normal pressure.
Legends can be easily read before or during illumination.

QUICK ACCESS TO FRONT END ASSEMBLIES

The front seal can be simply removed at any time by
snapping it off from the retainer, permitting removal of
the front end assembly of the indicator unit for relamping,
change of colored lamp filters or for front lens legend
replacement. No tools are required for any of the changes.

NO SPECIAL LEGEND PLATES REQUIRED

Since it is made from clear plastic material, the Drip-Proof
Seal can be used with standard Series 10E Twist-Lite
reverse engraved front lenses.

OVERALL DIMENSIONS

OVERALL DIMENSIONS SHOWN ARE FOR 10E578

Note: For Series 10H - SAFRAN P/N is 10
military P/N is M22885/13-002

Ny

L Panel

Recammended min. — f—1/8 /Faca

Clearance

1.600
Max

- f—3/18

H787;

WHEN ORDERED AS
AN INDIVIDUAL PART

10E 578

=

DRIP-PROOF SEAL -
(2 PIECE: RETAINER AND FRONT SEAL).

BASIC CODE NUMBER

WHEN ORDERING
FRONT LENS
ENGRAVED
SEPARATELY

STANDARD REVERSE ENGRAVING
10E R1, V13 MISSILE, AWAY

LEGEND ARRANGEMENT
AND WORDING
(TYPICAL)

STANDARD LENS
BASIC CODE NUMBER
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MASTER CONTROL TEST CAPSULES SERIES 10E & 10H

Components required for Master Lamp Verification are encapsuled in a test control capsule which mounts on spring
clips, located on the back of the Series 10E Twist-Lite unit. This capsule eliminates the need for external circuitry and
is available in a wide range of circuits, providing negative and positive test inputs for all available display screen styles.
Spring clips are also provided on the back of the capsule, to allow attachment of switch assemblies.

ORDERING INFORMATION

The Twist-Lite series 10E Diode Test Capsule may be ordered as part of a completed assembly or as a replacement
part. Both methods of ordering are shown below.

T20£010

750+£.010

For 10E D10 THRU 10E D18

D1
Test positive input
3 & 4 way split

Test positive i
Full, horhognl ar u:ﬁc‘:{ split

Test negative i
Full, horizordsl or vertical split

p e
D16

Test positive input
Two color, full display

-
- | O AR |
D18
Test negative input
Two color full display

TWIST-LITE COMPLETED ASSEMBLY

10E A1C1 D10 F1 J1 L(A) N1 R1,V13 MISSILE, AWAY

—l—— TEST CAPSULE

MASTER CONTROL TEST CAPSULE
(REPLACEMENT PART NO.)

10E D10
TEST CAPSULE.
SEE BELOW FOR
CIRCUITS AVAILABLE.

Test negative input
3 & 4 Way split

Test wiblocking positive input
Two color full display

S I S |

D13

Test whlocking diode positive input
Full, horizontal or vertical split

Test wiblocking diode
niegative input two color full display

R

Test wiblocking diode negative input
Full, honizontal or vertical spitt

The Series 10 Twist-Lite Switches have been
granted qualification approval to MIL-PRF-22885.
To order MIL-PRF-22885 qualified units, the part
number should include the letter “H” after the series
numlber 10.

The list of Safran military specification part
numbers for the Series 10H Switches is listed
on page 5 of this catalog. Additional military
specification part numbers for these switches are
available upon request. Should you have a need
for more information on these Military Qualified
Products and its components, please consult your
Safran representative or call the factory.

With the collaboration of :

Publication director: Cassandra Pereira

Editor in Chief: Roi Rivera, Minh Nguyen

Design and production: alain a l'autre

Photo credit: Safran Avionics, Fotolia, Safran, Shutterstock, DR
Printed in: United States by Digital Corporate Companies Inc.
November 2016
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The Series 90 Tellite units are miniature, two-lamp lighted
push-button switches and/or word indicator lights with
capacity for up to three lines of legend in a compact area.
They feature flush-to-the-panel mounting and rectangular lens
configuration with word indication by means of two separate
standard lamps. The lamps and/or lens assembly may be
installed or removed from the panel front without the use of
any tools.

Units are available from 2PDT in some versions to 4PDT, in
either momentary or alternate switch action. Holding coil units
are also available for electrical interlock.

UNIQUE MOUNTING HAS NO LOOSE HARDWARE

The mounting is designed as an integral part of the main housing and consists of special
mounting sleeves located in opposite corners. Removing the front-end assembly gives
access to the screw heads which cam the mounting sleeves in position to contact the
rear of the panel. Hard mounting is attained, yet no screw heads show from the panel
front; there is no loose or special mounting hardware; and the mounting is completely
contained within the outline dimensions of the unit’s front face.

UNLIMITED MOUNTING ARRANGEMENTS

SINGLE HORIZONTAL ROWS
VERTICAL MATRIX
STACKS

vV

SERIES 90E FEATURES

NO TOOLS REQUIRED FOR LAMP REPLACEMENT

Lamp replacement is accomplished from the panel front without the use of any tools. The light capsule, which holds
the lamps and front lens, is held to the unit housing by spring clips which allow it to be removed for quick and easy

lamp replacement

ONE COLOR HORIZONTAL
FULL DISPLAY SPLIT VERJICAL

REMOVABLE LENS ASSEMBLY

Once the light capsule has been disengaged from the
housing, the lens assembly is readily removed. This
permits easy changing of display arrangement, color
filter, or legend configuration. Simply slide the holder
up, which frees the lens, diffuser, and color filter.

VERSATILE DISPLAY ARRANGEMENT

Word indication may be presented on a full, horizontally,
or vertically split display screen. The full display one-
color has the added feature of two-lamp reliability.
The horizontal or vertical split is made possible by the
unique design of the light capsule wherein one lamp
illuminates each half of the display, thus providing two

indications in the same unit. Colored display is achieved through the use of color filters. Color coded indication - two
separate colors illuminating the full display screen - is available. A process in which SAFRAN Electronics & Defense
pioneered is that of engraving on the reverse side of the lens. This avoids the usual problem of legends being effaced

through normal wear.

SERIES 90H

The Series 90H Tellite Switch is the military version of
the Series 90E, and it meets the requirements of MIL-
PRF-22885/58. The package size, mounting method,
and wire terminations are the same as the Series 90E.
The following is a cross reference of the Mil-Spec
part numbers and the 90H part numbers. Refer to
subsequent pages for further definition of part number
designations.

MIL-SPEC Part No. SAFRAN Part No.
M22885/58-01 (X) 90HAI1C2J1 ( ) LIN1
M22885/58-02 (XX) 90HA1C2J2 ( ) L2N1
M22885/58-03 (XX) 90HA1C2J3 ( ) L3N1
M22885/58-04 (X) 90HAI1IC3J1 ( ) LIN1
M22885/58-05 (XX) 90HAI1C3J2 ( ) L2N1
M22885/58-06 (XX) 90HAI1C3J3 ( ) L3N1
M22885/58-07 (X) 90HAI1IC4J1 ( ) LIN1
M22885/58-08 (XX) 90HA1C4J2 ( ) L2N1
M22885/58-09 (XX) 90HA1C4J3 ( ) L3N1
M22885/58-10 (X) 90HAI1C5J1 ( ) LIN1
M22885/58-11 (XX) 90HAI1C5J2 ( ) L2N1
M22885/58-12 (XX) 90HAI1C5J3 ( ) L3N1




SERIES 90E ORDERING INFORMATION

FRONT LENS AND
SERIES BASIC UNITS LAMPS COLOR FILTERS DISPLAY SCREEN ENGRAVING
90E A1C2 F3 J2(AB) L2 N1R16 ON/OFF
N
r\ ’/‘\\ / //
N 2 oN
// OFF
( \,;\‘ ,/
L
TELLITE HOUSING AND 2 EA. 1EA. AMBER HORIZONTAL
SWITCH LIGHT CAPSULE 28 VOLT 1EA. BLUE SPLIT
2 PTD MOM. ACTION LAMPS

CODED CALL-OUT PROVIDES EASY ORDERING

The completed unit, including the engraved inscription,
may be ordered by a single coded call-out. This system
eliminates the need for individually ordering each item
required for a completed unit, which in turn would
necessitate the customer having to assemble the items
once received. The engraving service eliminates the
customer’s need for in-house engraving equipment or
additional sub-contracting.

CODED CALL-OUT SYSTEM

Each item required for a completed unit is assigned
a code number. By selecting the code number call-
out for each item required and then placing these in
alphabetical sequence following the series number
«90E» a completed unit call-out is derived.

ELIMINATION OF ITEMS

Where one or more items comprising a completed unit
are not required, omit the call-out for that item.

ORDERING SEPARATE ITEMS

Where separate items are required, precede an item’s
call-out with the basic «90E» to obtain the correct order
number for that item. Lamps, when ordered separately,
are always considered 1 each rather than the 2.

BASIC UNITS CODE NUMBERS

HOLDING COIL UNIT

SWITCH SWITCH
CHARACTERISTICS |  UNIT 6 Volt 12Volt | 28Volt | 48Volt
2PDT Momentary AIC2 A3C2 A4C2 A2C2 A5C2
4PDT Momentary AIC3 A3C3 A4C3 A2C3 AS5C3
2PDT Alternate AIC4 [ ------ | -mm-- [ mmmmmm | mmmmes
4PDT Alternate AICS | ------ | mmmmmm | mmmmes | mmmm--

LAMP CODE NUMBERS

28 Volt 115 Volt 115 Volt
6 Volt 12 Volt 28 Volt A Neon W/ Neon No
Long Life " A
Resistor Resistor
F1 F2 F3 F14 F4 F10

Lamp size: T-1 3/4 midget flanged base

COLOR FILTER CODE NUMBER

To order a color filter for a specific display arrangement,
use the code numbers shown for that display, followed
by the color code letter desired in parentheses. In a
horizontal split, the first color code denotes the top half
of the display; the second color denotes the bottom
half. In a vertical split, the first color code denotes the
color for the left half of the display; the second color
code denotes the color for the right half. For the 2-color
full display, the first color code denotes the color to be
used with the left lamp; the second color code denotes
the color for the right lamp, as viewed from the panel
front.

SHV)

() J2() J3() J4()

COLOR CODE: A=AMBER; B=BLUE*; G=GREEN*; R=RED
W=WHITE**; Y=YELLOW*

“Not recommended for use with 115VAC neon lamps
**Light blue for white illumination

DISPLAY SCREEN CODE NUMBER

The code number includes the holder and dividers,
where applicable. Full displays or horizontally or
vertically split displays are available. The coded part
number, «L1» etc., also includes the holder for the lens
assembly.

FULL HORIZ. SPLIT VERT. SPLIT TWO COLOR

L1 L2 L3 (FULL DISPLAY)
L4

NON-ENGRAVED LENS

When a non-engraved lens is required, the code
number «N1» is used, eliminating the remaining part of
the engraved lens call-out.

SEPARATE ENGRAVED LENSES

Where separate engraved lenses are required, precede
the front lens and engraving code number call-out with
the basic «90E».

ENGRAVING SPECIFICATIONS

Engraving of the 90E Series lens produces letters 0.110
inch in height, with a 0.017 inch stroke. Letters are filled
with special black filler.

FRONT LENS AND ENGRAVING CODE NUMBER

The front lens with required engraving is ordered
by following the call-out «N1R» with the engraving
configuration number as selected below. After this, the
actual wording is added, using commas between rows
of wording and a straight vertical line between splits.

CALLOUT SAMPLE

START — |
MOTOR

12 3 1 16
N1R13
START MOTOR L= FULL AND TWO COLOR DISPLAY A S*;%‘?Z[)?gg&v
9 LETTERS PER ROW

- =

VERTICAL SPLIT DISPLAY
4 LETTERS PER ROW

E@@@

‘ \— FULL AND TWO COLOR D\SPLAV VERTICAL spuT D\SPLAV
5LETTERS PER ROW

T
1
| -
| -
|
I

‘ ‘ 20 21 24
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SERIES 90E TERMINAL 1.D. & PANEL CUTOUT

LAMPLOCATION AND LAMP TERMINAL IDENTIFICATION

LAMP SCHEMATIC

FRONT VIEW
(Numbers correspond to lamp terminals)

SWITCH TERMINAL IDENTIFICATION
NOTES:

1. On 2 PDT switches, switch terminals are furnished in center only.

2. Terminals will accept two No. 20 AWG wire leads.

3. Electrical ratings: 3 amps resistive, 1% amps inductive, 1amp lamp load.

4, Holding coil power requirement: Maximum 3 watts.

Outline Dimensions and Panel Cutout

S et
P TN | E—

T > B By
] N oo

PHET L E | |t

All decimal dimensions are +.010".

Lk

==l

LAMP
TERMINALS

HOLDING COIL
TERMINALS (ON
UNITS WITH
HOLDING COIL
ONLY)

REAR VIEW

NOTES:

1. The unit will mount in panels 3/32" to 3/16" thick. For units to fit other panel thicknesses, contact the

factory.

2. When mounting unit on end, the side marked "top" is on the left as viewed from the front of the panel.

PANEL CUT-OUT DIMENSIONS IN INCHES (+0.10)

NO. OF UNITS IN ROW 1 2 3 4 5 6 7 8
Horizontal Row "A" 1920 |1.925 |2.930 | 3.935 | 4.940 | 5.945 | 6.950 |7.955
Vertical Row "B" 670 | 1.425 | 2.180 | 2.935 | 3.690 | 4.445 | 5.200 | 5.955

*For matrix arrangement, allow .110" in panel between cut-outs for adjacent horizontal or vertical rows.

SERIES 90K FEATURES

SERIES 90K

The Series 90K Tellite units are available in three
versions as an indicator-lite only, switch-lite, or switch-
lite with holding coil. Package sizes of each version are
shown in the dimensional drawings on page 8. Units are
available with a choice of wiring terminals. All units may
be specified with solder lugs or plug-in connector pins.
In addition, indicator-lite only units may be specified
with screw-type terminals. Each unit incorporates
mounting tabs that provide a positive hard mount after
inserting the unit through the panel cutout from the
panel front. Captive mounting screws inside the unit
cam out these mounting tabs and tighten them up
against the back of the panel.

No external hardware required.

GENERAL

Basic Unit Types Available
Indicator-Lite, Switch-Lite, Switch-
Lite with Holding Coil. Press to test
indicator.

Mounting Method

integral mounting nuts

Wiring Terminations
Switch Configurations and Actions
2PDT or 4PDT, momentary or alternate

action screw type
Lamp Types/Number of Lamps/ Wire Sizes
Voltage Screw type and solder lug terminals

Two T-1% incandescent 6, 12, or 28
volt based lamps (115 VAC neon lamps
available) #20 through 28 gauge wires

accept up to 2 #20 gauge wires.

Lamp Circuits Available
Common ground

Optional Features Available
Control Circuits, Drip Proof Seal,
RFI Screen, Spacer Barriers, Switch
Guard, Panel Plug, Crimp Tool,
Locator, Removal Tool

Display Screen Arrangements
Full display, two-way vertical or
horizontal split, two-color full display

Color Control Method

Slab filter in yellow, amber, red, green, CHARACTERISTICS
blue, and white. Projected color

(silicone rubber bulb boots) also Operation

available Momentary or Alternate
Lens Types Available Action

Lighted letters or lighted background, Snap-action

letters either legible or not when unit is Contacts

unlighted 2PDT or 4PDT

Engraving Size .
" i . " Contact Ratings
0.110” high with .017” stroke (standard) 3 amps resistive @115 to 250 VAC:

Relamping 3 amps resistive, 1.5 amps inductive
Front of panel without tools (minimum - 10mA @ 5V)

Contact Resistance
50 Milliohms @ 6 VDC and 100 ma

Mounting Panel Thickness
1/32” to 3/16”

Hard mount from front of panel with

Switch: double turret, connector pins.
Indicator: solder lugs, connector pins,

Connector pin type terminals accept

ELECTRICAL AND MECHANICAL

Operation Force
64 0z. max

Feel
Tactile

Mechanical Life
100,000 cycles
(on and off = 1 cycle)

Electrical life
100,000 cycles
Stroke

0.125” nominal

Tease proof
Yes, 100%

Holding Coil Nominal Voltage
6,12, 28 and 48 VDC

Holding Coil, Min. Hold-In Voltage
50% of nominal rating

Holding Coil, Max. Drop-Out Voltage
40% of nominal rating

Holding Coil Power
3 watts, max.
ENVIRONMENTAL

Operating Temperature Range
-55°C to +85°C

Terminal Strength
5 Ibs. parallel and perpendicular per
MIL-STD-202, Method 211, Cond. A

Actuator and Stop Strength
25 Ibs. for T minute

Thermal Shock
-55°C to +85°C per MIL-STD-202,
Method 107B, Cond. A

Dielectric Strength
1000 volts, per MIL-STD-202,
Method 301

Insulation Resistance
500VDC for 1 minute, 1000
megohms minimum per MIL-
STD-202, Method 302, Cond. B

Shock
50 G’s, per MIL-STD-202, Method
202B

Vibration
10 G’s of 10 to 500Hz, per MIL-
STD-202, Method 204A, Cond. A

Salt Spray
48 hours, per MIL-STD-202, Method
101B, Cond. B

Moisture Resistance

10 cycles at 90% to 98% relative
humidity, per MIL STD-202, Method
106B

Sand and Dust
6 hours, per MIL-STD-202, Method
110, Cond. B

Overload
50 cycles at 6 amps, 28 VDC

RFI, EMI

70 DB minimum relative attenuation
in the frequency range of 10K Hz to
10,000 MHz, per MIL-STD-285.



SERIES 90K FEATURES SERIES 90K ORDERING INFORMATION

90KA1C2

90K ] | Aac2 D1 E1 F1 Gl H1 J10) L1 N1 R1 oN
INDICATOR UNIT SWITCH-LITE UNIT HOLDING COIL UNIT OFF
. Basic . . Legend
Series . Basic . Control Lens RFI Color Display Front . | Legend
Number Vat‘Jiggon Unit Terminals Circuits Lamps Type Screen Filters Screen Lens Cont1i‘|c?nura Wording

Complete Switch-Lite and Indicator-Lite assemblies
HOUSING . .

\ may be ordered using a single coded part number.

Each item required for a complete assembly has been

assigned a code number and is described on the

following pages. By selecting the part number code for

122

HOW TO ORDER SERIES 90K UNITS

BIEiE

LAMPS
\

H\, . = { ;
LIGHT CAPSULE
[ m v . B [ —— 4 \\

e N e '_I:L‘AL'J:H

COLOR FILTER . H . H
R st s .. ﬂ X each item desired, and then placing these numbers in
Lieand Press o es for s 55 vihconol et ey seenenchese e DISPLAY SCREEN—— \ alphabetical sequence immediately following the series
t’mﬁah gr’:::x‘grgmgsﬂgwmﬂéIseposv::hsg\;ava red for slder lug, connector pin, ype (where appliczble) FRONT LENS— ‘J number «90 K», a comp lete pa rt number is formulated.

PANEL CUT-OUT - HOLDER

9;7 . The unitwil mount n panels 1/32" to 3/16" thick. For units to
r—_ _—‘4 it other panel thicknesses, contact the hctory

. When mounting unit on end, side marked "top" is on the left
- & _ as viewed from the front of the panel

>

| Above is the code number sequence to be used in
| ordering.
%BASICUN\T /

Panel Cut-Out Di in Inches ( 1 .010)
T } m } 1 } 7 } 3 }‘a } B ‘ 0 } 7 } v } LENS TYPE G2
& b 1 ‘ = ‘ - ‘ = ‘ = ‘ = ‘ = ‘ ‘4“ ‘ ‘ = ‘ COMPONENT PARTS OF A COMPLETE INDICATOR UNIT
T ;f,f,j[gﬁ}”{;&'ﬁ:&‘z‘fx;\ﬂﬂﬁw' i panel beeen cutous for (TYPE G2 LENS ASSEMBLY SHOWN).
;ne pane\ ;ummihnwn ‘may be used for all three.
ELIMINATION OF ITEMS
Where one or more items comprising a complete unit
Lamp and Switch Terminal Identification are not required, omit the code number for that item.
3 20y 3 2 e 3 2 C O Ne o=
o0 [o®] % [oEE [fEFE
000 o|lglo
) O™ O o ol [10888, L8188 ¢ ORDERING SEPARATE ITEMS
 Indicator Only  Pressto Test Comnector type Switch Switch with When separate items are required, precede an item’s
with Screw Terminals with Screw Terminals control circuilry Connector Type Solder Post Code number Wlth the basic «QOK» tO Obtain the
5 .
O3 ® p | Ow —O s correct order number for that item. Lamps, when g, ynit cope NUMBERS
cO—| ordered separately, are always considered 1 each rather i
O y \—'— | O than 2 o ety Holding Coil Unit Order Code
(< 4 | ) Basic Unit Type or SwitchLite
. O 02 cO— | Ono e oy Code 6 Volt | 12Volt | 28 Volt | 48 Volt
Oz i EONC Indicator Only (U.L.approved) Al
Lamp Schematic : . _
[FressToTest Switeh Holding Coil BASIC UNIT VARIATIONS 2PDT Momentary Switch AIC2 A3C2 | A4c2 | A2c2 | Asc2
fo test) . . . . . .
Variations of the basic unit, such as units with connector Momentary 4PDT Alternate AIC3 A3C3 | A4C3 | A2C3 | A5C3
NOTES - e pe . . .
1 On 2 PDT swiches, swtcn teminais are pins, may be specified in this space. Future expansions 2PDT Alternate Switch AlC4
2. Double-Turret Terminals will accept two of the line, which will be described in Supplement -
Front View Showing No. 20 AWG wire leads. . . . 4PDT Alternate Switch AIC5
Lamp Location (See specifications, Page 7). Sheets to this Catalog, may also be specified here, if
applicable. Press to Test (Indicator Only) A6D2
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SERIES 90K TERMINALS, CONTROL CIRCUITS & LAMPS

D1ETFT

CONTROL CIRCUITS (INDICATORS ONLY)

Special circuits which provide master lamp test and
dimming capabilities are available as an integral part
of the basic unit. These circuits eliminate the need for
external circuitry and are available in four standard
circuits which provide positive and negative test inputs
for all full display screen styles. Other control circuits
are available on request.

NOTE: The indicator only units with control circuits are
the same package size as switch-lite units.

LAMPS

Series 90K units accept two T-1 3/4 midget flanged
base lamps. To specify, insert the appropriate code
number in the basic ordering sequence.

NOTE: LED’s are available upon request.
Please contact a Safran representative.

TERMINALS

Series 90K units are available with a choice of wiring
terminals. All units may be specified with solder lugs or
plug-in connector pins. In addition, Indicator-Lites may
be specified with screw-type terminals. To specify the
proper terminals, insert the appropriate code number
in the basic ordering sequence.

CODE TERMINAL
D1 Solder Lug
D2 Screw Type (Indicator Only)
D3 Connector Pin
o1 [0
4T d g

Test D.C. Positive Input Test Divided Light
(For D.C. Negative Input D.C. Positive Input (For D.C.
specify E12) Negative Input specify E14)

3 pl—o2
g @ 2 ”
——O1 1

—[———o: @ G

:Kj_o ’ o
Control Circuit E9

Control Circuit E6 ‘ Test & Diode Dimming

Control Circuit ES ‘ Control Circuit E7

D.C. Positive Input (For D.C.

Test With Blocking Diode
o g For Negative Input specify E16)

D.C. Positive Input (For D.C.
Negative Input specify E13)

CODE LAMP

F1 6 Volt Incandescent

F2 12 Volt Incandescent

Fg 28 Volt Incandescent

F14 28 Volt Long Life Incandescent

F4 115 Volt Neon With Resistor (*)

F10 115 Volt Ngon Without Re_sistor
(for use with external resistor)*

*Recommended for use with red or amber color filters only.
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SERIES 90K LENS TYPE & RFI SCREEN

LENS TYPE

Series 90K units are available with four types of lenses,
each producing a different type of legend display. To
order, use the appropriate «G» code number from
those described below.

LENS TYPE CODE DESCRIPTION

Lighted Letters: Letters appear white on a black
G1 background until illuminated, and then letters
appear in color, background remains black.

Lighted Background: Letters appear black on a white
G2 (M) background until illuminated and then
background appears in color, letters remain black.

Lighted Letters: Letters are not legible until
G3 illuminated and then letters appears in color,
background is black.

Lighted Background: Letters are not legible until
G4 illuminated, then background appears in color, letters
are black.

*This is the most commonly used and preferred type of lens for most applications.

RFI SCREENS

The passage of radiated and/or conducted RFI through panel
cutouts can be reduced by the fine mesh, metal RFI screen,
which is mounted between the lamps and display screen of the
light capsule. RFI is grounded by electrical contact from the
screen to the unit housing to the panel.

Available for full, horizontal and vertical split displays. To order
RFI screens for complete units, insert the code number shown
below, according to the screen configuration, into the basic
ordering sequence.

CODE NUMBER DESCRIPTION
H1 Full Display RFI Screen
H2 Horizontal Split Display RFI Screen
H3 Vertical Split Display RFI Screen

To order RFI screens as separate parts, consult factor for ordering information.
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SERIES 90K COLOR FILTERS

JIRILINT

TRANSMITTED COLOR (SLAB FILTERS)

To order a color slab filter for a Series 90K unit for a specific
display arrangement, use the code numbers shown at the
right for the desired display, followed by the color code letter
desired in parenthesis. In a horizontal split, the first color code
denotes the top half of the display; the second color denotes
the bottom half. In a vertical split, the first color code denotes
the color for the left half of the display; the second color code
denotes the color for the right half, as viewed from the front.

The code number includes the holder and dividers, and
spacers where applicable. Full displays or horizontally or
vertically split displays, and two color full displays, are
available. The coded part number, «L1», etc., also includes
the holder for the lens assembly.

Note: The display screen illustration at the right is provided
as an example only. It illustrates the Series 90K; the series
90E and 90H use slightly different parts, but the part number
codes are the same.

PROJECTED COLOR (TWO COLOR FULL DISPLAY)

Two colored lamp filters (silicone rubber bulb boots) are
required for each unit. Use the color code described in this
sequence: the first color code denotes the color to be used
with the left lamp; the second color code denotes the color
for the right lamp, as viewed from the panel front. These
codes should be preceded by the code «J4».

Example: J4 (RG) would produce a red and green indication
in a full two-color display.

LENS FRAME

Select the lens most suited to your application and add the
appropriate order code, N1 or N2, to the part number in the
proper sequence. When ordering N2 lens for the Series 90K,
omit the «G» lens type code and the «L» display screen
code, since the N2 lens is available only in the G2 type lens.
The standard color for the frame on the N1 lens is gray. Other
frame colors such as black, red, white, etc., are available on
special order. The standard color for the N2 lens is white,
which is used with color filters. Other colors for the lens itself,
for use without color filters, are available, such as red, yellow,
green, etc. on special order. Also white and colored lenses
with concave front surfaces are available on special order.
Consult the factory for ordering information on special front
lens colors and shapes.

LAMPS OFF

NI

DISPLAY SCREENS

L2
/L1 ~ / o @
\
\N1 ! Wt
) Horizortal
Full Di
J;‘()fﬁ'm 32() () L2N1
13 \\ﬂj U s—
/ 1‘\
. ]
I
5B N
Vertical spiit_ ! Two Color
J3() () LNt (Full Display)
J()() LaNY
ON(LEFTLAMP) | ON (RIGHT LAMP) OFF

N

Njd NI

Color Code Description
(A) Amber
“(B) Blue
“(G) Green
(R) Red
(W) White +
*(Y) Yellow

*Not recommended for use with 115 VAC neon lamps.
+Light blue bulb is used for white illumination.

FULL VIEW LENS (N2)*

GREY PLASTIC FRAME (N1)

For representation only
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SERIES 90K LEGEND CONFIGURATIONS
& CRIMP-TYPE TERMINALS

R120FF

CUTOUT EXAMPLE LEGEND CONFIGURATION
— —
= EEEE
s'm:': r;c1>§roR — 1:ULL AND TWO (1::;LOR D\spmw
9 LETTERS PER ROW SPLIT DISPLAY
T T
I g

% VERTICAL SFLIT DISPLAY % \; \/ERTICAL SPUIT DISFLAV #
4 LETTERS PER ROW 4 LETTERS PER ROW

B@@EIIII

\— FULL AND Two COLOR DISPLAV g ; VERT]CAL SPLIT DISPLAY é
5 LETTERS PER ROW 5LETTERS PER ROW
ON END ONEND

Engraving of the Series 90 unit lenses produces
letters 0.110 * 0.010 inch in height, with a 0.017
+ 0.005 inch stroke. Letters are filled with special
‘ black filler. To specify the engraving, add the

letter «R» to the part -number following the front
lens code. The «R» code is then followed by the
number or the engraving configuration desired, as
shown in the illustration to the left. Use commas
to separate rows of wording and a straight vertical
line to separate splits.

CRIMP-TYPE TERMINALS

A standard connector block, which accepts crimp-type terminals is available for Series 90K units. This connector quickly
snaps over the Series 90K connector pin terminals and offers the advantages of fast installation and replacement, as
well as simplified wiring. To order the connector block, specify Safran Electronics & Defense part number 901K-600.

CRIMP TOOL AND LOCATOR

A standard MS3191 crimp tool and a special
? Safran Electronics & Defense locator are used to

[—
o
000O

0000
0000

o

attach each terminal to its wiring. These items
are available from Safran Electronics & Defense.
Part number 800-3191 is for the crimp tool itself.
Part number 800-3191-L20 covers the Safran
Electronics & Defense locator only, which must
be ordered even if you have your own crimp tool.
(Part Number 800-3191-L20-2 is required when
using 800-CT20-2 terminals). These tools are not
required if the terminals are to be soldered.

o
[ .645 ‘ ‘
(o] (o] #

L— .894 —=

~ 640 =

CRIMP-TYPE TERMINALS

The crimp-type terminals used to wire the terminal blocks are also ordered as a separate item. These terminals are
packaged in plastic bags, 25 terminals to the bag. Each bag of 25 terminals may be ordered by using the part number
800-CT20. (Takes on #20, 22, or 24 gauge wire or two #24 gauge wires.) Part Number 800-CT20-2 takes one #26 or
#28 gauge wire.

Terminals can be shipped from stock prior to shipment of the units. This permits advance attachment of the terminals
to the wires and speeds installation when units arrive.

REMOVAL TOOL

Crimp terminals may be quickly removed from the connector block by using the Safran Electronics & Defense Removal
Tool. To order, specify Safran Electronics & Defense part number 800-P2.
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SERIES 90C FEATURES
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SERIES 20C ORDERING INFORMATION

The Series 90C Tellite Switch units are ruggedly packaged in stainless-steel
housings to assure long-term wearability and resistance to environmental
extremes. Their double-turrent, hot-tin dipped switch terminals provide for
fast and reliable wiring. They mount firm and flush-to-the-panel by means

90C 1 A11 C1 F3 G9 (A) -13POWER,ON
of an integral flange and a pressure spring-clip arrangement. No external
. . - - . SERIES LEGEND STYLE & WORDING

mounting hardware is required. Installation is through the panel cutout from
the panel front. Package size is shown in the dimensional drawings below. e ez CONFIGURATEN FILTER COLOR

1 HORIZONTAL MOUNTING.....0.031-t0-0.156 PANEL (AMBER (RED (BJLUE

-2 HORIZONTAL MOUNTING .0.157-13—0.250 PANEL (G)REEN (Y)ELLOW (W)HITE*

--3 VERTICAL MOUNTING.. ..0.031-to-0.156 PANEL

-4 VERTICAL MOUNTING............. 0.157-t0-0.250 PANEL LENS ARRANGEMENT

BASIC SWITCH LAMPS
* Light blue fc hite illumination.

SPECIFICATIONS NUMBER OF POLES & TYPE OF ACTION o e forwile flumination

SWITCH MODULE (SPST or 2PST and SPDT or 2PDT,
with momentary or alternate action).

Electrical :
* 5.0 amps @ 125 VAC or 250 VAC

Terminals :
¢ Double-Turrent, Hot-Tin Dipped.

Character Size :

t132\/ \?é;l_-‘?s + Recommended for use with Red or Amber filters only.

28 VOLTS

F 115-VAGC, Neon with Resistor+
F10 - 115-VAC, Neon without Resistor+

* 5.0 amps @ Resistive Loads of 30 Vdc * 0.110 inch high with a 0.017 inch stroke. LENS AND FILTER ASSEMBLIES
* (@sea-level and 50,000 feet) Units mount flush with the panel. SWITCH CHARACTERISTICS T §@
. i Mounting : ‘ N
Inductive Loads 9 . SPDT Mometary | A3Cl1 .ﬂ ) =] D
- 3.0 amps @ sea level ¢ No special brackets required - \ﬁ\m
-25 amps @ 50,000 feet Lamps . 2PDT Mometary A3C2 Fulfé’.é‘iﬂy HOR%LI:SJ&ysPUT Qﬂ \/ERJII;CBSEASYPLIT
« Inrush Loads - 24 amps (max) » Two T-13/4 inch midget flanged base. Form C | spDT Alternate | A3C3
SPDT
( ) 2PDT Alternate A3C4
9001 and 2002 W00 - SMTCH SCHEMATICS Indicator Only AOC5 D m
— _n ¢ O—n .ﬂ
:‘1 / |: 1 J [HH FORMA(SPST) L DIPLAY HORIZONTAL SPLIT VERTI((:SiE SPLIT
=] :m:ﬂ 510 Max —O o
{3 T
O Q | il { O
¢ FORN C (5PST)
Numbers correspand t lamp feminals i B e 4% . ENGRAVING CONFIGURATION
7
- o [‘ CALL-OUT EXAMPLE
DT R = o= ’ =] = =
LAMP 58 906 7 ” 00 EE 60 Max .u E. i. h START MOTOR 12 * M Hom;)mm ‘
SCHEMATIC SERIES IJ f; 1] FULL AND TWO-COLOR DISPLAY SPLIT DISPLAY
| = R — JAFBA o LETTERS FER ROW
Q 7 C‘s) % \/&wnm . i i - )
o S - = E- ==
90C3 and mg;c?d Panel Cut-Out Dimensions in Inches | + 0.005) ‘ ‘ * il z Z\jERTICAL SPLIT Déiuw il * * * ‘
et
NO.OF UNITS INROW 1 2 3 ‘4 5 § 1 L]  LETTERS PERROW
= Horzonis Row *A" ” 195 28 9% ) 5345 6950 198 —— —— —— ] — 1
00 005 Verfical Row B &0 145 2180 9% 3690 a5 520 595 - = = = —— r—
“For malrix amangeemen, alowa minimum of 150" between aciacent rows. - = v = ‘ ‘ o " - -
NOTES
1. The unit will mount in panes 0.031 to 0.136 (30C1 & 90C3) and 0.157 to 0.250 (0C2 & 90C4) FULL AND TWO-COLOR DISPLAY WVERTICAL SPLIT DISPLAY
I‘J 2 m}mﬁﬁ'{ﬁZﬂf!ﬂ'ﬁmaﬁmﬁmmnm the front o the panel

LETTERS PER ROW ON END
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OPTICAL ACCESSORIES FOR SERIES 90E, 90H, 90K & 90C

DRIP-PROOF SEAL

An easily installed, effective barrier that prohibits the
entrance of liquids, or foreign matter through panel
openings, without affecting visibility of legends or ease
of switching. Assembly consists of a diaphragm, which
slips over the basic unit from the back, and a seal that
fits over the front of the unit to provide an effective
seal.

Order as part number 900-502.

NOTE: Insert the letter in place of the box to indicate the
proper Series for the part ordered.

SPACER BARRIERS

Spacer Barriers are available for vertical mounting with
basic 90 units. As a safety precaution, the barriers
preclude the possibility of inadvertently switching two
adjacent units at the same time. For design purposes,
barriers are available in a variety of colors as listed.

How to Order: Select vertical (short) barriers from the
tables below, according to the desired colors. Two are
required for one unit (and one for each additional unit
if rows are used).

Vertical Barriers for
Horizontal Rows
(Mount on Sides)

Part Number Color
90[1535G Gray
90[C1535B Black
90[B35W White
90[535R Red

NOTE: Barriers are 0.125 inch thick. The added space required
for barriers must be allowed for in the preparation of panel
cutouts. Allow 0.340 inch for the first unit and 0.125 inch for
each additional unit in a matrix.

SWITCH GUARD

Positive protection against accidental switch actuation
is provided by this spring-loaded, clear plastic cover.
The spring holds the cover over the switch face at all
times. To gain access to the switch face to actuate the
switch, the cover must be raised by deliberate action.

How to Order: Switch Guards may be ordered separately
by specifying Part Number 90K-19.

How to install: The installation of a Switch Guard can
be quickly accomplished in the field. To install, remove
the unit light capsule, loosen the mounting screws
sufficiently to provide space between the frame of the
switch unit and the panel front. Slip the Switch Guard
onto the frame from the bottom of the frame. Tighten
mounting screws securely and replace the light capsule.

PANEL PLUGS

Panel plugs may be used to cover panel cutouts for
Series 90 units, attractively covering cutouts which
have been provided for future expansion, or which
have been created by design changes. Each plug will fit
any single cutout measuring 0.920x0.670 inch. Plugs
may also be inserted into vertical or horizontal rows of
units to cover spaces allotted for one or several units.
Dimensions of plug face are 0.75x1.00 inch.

How to Order: Panel plugs may be ordered in various
colors by using the part numbers shown below.

Safran Part Number Color
9001542-1 Black
90[542-2 Red
90[1542-3 Gray
90[542-4 White
90[1542-5 Blue
90[1542-6 Yellow
9001542-7 Green

=20 O

i featc T

£
=




OUR PRESENCE IN THE

Qualification to MIL-PRF-22885/58

D © ¢

b O &
) ® ¢

The Series 90 Tellite Switches have been granted qua-
lification approval to MIL-PRF-22885/58. To order MIL- ¢
PRF-22885/58 qualified units, the part number should o
include the letter “H” after the series number 90.

31

The list of Safran military specification part numbers for
the 90H series is listed on page 3 of this catalog. Should
you have a need for more information on these Military
Qualified Products, please consult your Safran represen-
tative or call the factory.
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Two Pole Lighted Pushbutton Switches
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582 Two Pole Lighted Pushbutton Switches

Development

The Series 582 is designed for use in the crew stations of 582 SWItCh

commercial and military aircraft, shipboard systems, off road Lamp ; Screen

vehicles and commercial applications requiring a high reliability Capsule Display

switch with superior lighting. The 582 is a Series 581 switch Switch

mechanism with upgraded lighting capabilities and more options. Housing

The Series 581 is qualified to MIL-S-22885/101. Bail

The switch design has evolved from specific customer e Lomps

requirements. We asked the people who manufacture avionic,

vetronic and shipboard equipment what was needed in a two pole, Sub-subminiature — | -

lighted pushbutton switch. The answers that came back included Switch || ==t

reliability, light weight, short behind panel depth, sunlight 4 L F] |

readability, night vision imaging system compatibility, LED = = Pawl

illumination, spray-tight sealing and plug-in mounting. The Series i]“ [|| |P ‘ Assembly

582 provides these capabilities. PCB Solder
Terminal Terminal
Option Option

Since 1942, our lighted indicators and pushbutton switches have proven to be the best in the industry at meeting customer requirements for
quality, reliability, variety of options and technical performance.

Your program needs will be supported by a committed team of people at Eaton. Eaton wants to be your long-term partner in product innovation,
just-in-time delivery, electronic data interchange, quality improvement and responsiveness to changing design needs. A tour of our factory will
prove our commitment to continuous improvement, quality control and responsiveness.

Switch Design

The Series 582 is a one or two pole, Form C switch available in momentary and indicating alternate configurations. It is also available in a
simple indicator configuration. The Series 582 is supplied with gold-plated terminals and has a lamp capsule retention system that prevents the
accidental interchange of capsules during relamping, maintaining the orientation of the capsule in relation to the switch body.

Lamp Capsule Replaceability and Retention

The lamp capsule retention system allows the removal and replacement of the lamp capsule, without requiring the replacement of the switch
body, providing the lowest spares costs to the equipment operator. It also prevents the accidental interchange of capsules during relamping,

maintaining the orientation of the capsule in relation to the switch body. This prevents accidental mis-orientation of the lamp capsule with the
switch body during lamp replacement.



Dual Mounting Pawls

In order to ensure switch mounting integrity, two mounting pawls are supplied in the 582 which ensure balanced engagement force with the
panel. Two pawls provide balanced clamping forces with the panel for superior performance under shock and vibration, and offer added safety
in the event of a pawl failure or damage.

Sealing Capabilities

The Series 582 has three levels of sealing available; unsealed, drip-proof internal

seal and spray-tight diaphragm seal. The unsealed version does not have provisions

to prevent water or dust from entering the unit. The drip-proof version is sealed from

the inside of the lamp capsule to prevent the entry of water or dust and includes a i i v
lamp capsule seal to protect the opening between the lamp capsule and switch T 0 3
housing. Also included wit the drip-proof unit is an o-ring and retainer that mounts . .
between the housing flange and panel to prevent water from penetrating through the

panel cut out. The spray-tight version uses an external seal to cover the opening

between the capsule and housing and a flat panel seal to prevent water from leaking

through the panel cut out.

Diaphragm Panel Seal
RFI/EMI Protection

The primary ground path for RFI/EMI protection runs from the RFI screen, mounted in the lamp capsule behind the display screen, to the
switch housing. Contact to the panel is made with the housing flange. A redundant ground path also runs through the mounting sleeve to the
panel. To maintain the ground circuit, RFI versions are provided with a gold chemical film coated housing instead of the standard black
anodized housing.

Termination and Mounting Systems

Termination systems for the 582 include solder, PCB and plug-in interfaces. A rod mount system is also available. In the rod mount version, the
front housing flange is eliminated and a semi-circular relief is provided in the switch body. These alterations allow the units to be stacked together
and configured within the smallest space possible. The units are assembled together by fastening rods through the hole formed by aligning the
two semi-circular features on adjoining switches to end plates located on either end of the switch stack.

Panel spacers are used to adjust the exposure of the switch in front of the panel and to reduce the extension of the switch behind panel. When a
light plate is used, it is common for a spacer to be used above panel to mount the housing flange flush with the light plate. In situations where
behind panel depth is an issue, a panel spacer can be used to make the unit fit the space available. Custom switches with a shorter switch
housing that expose more of the button can be designed for your specific application, if desired.




Optics
The 582 is available with state-of-the-art optics that provide superb uniformity and off angle legibility. Luminance has been increased 50
percent above the Series 581. Standard configurations include sunlight readable, lightplate white and NVIS compatible displays. Different

colors are available; complying with MIL-S-22885/101, MIL-S-22885/110, MIL-C-25050 and MIL-L-85762. Custom lighting packages are
available upon request.

The Eaton optics laboratory features state-of-the-art equipment necessary to design and measure displays in both sunlight readable and NVIS
configurations. One highly sensitive spectroradiometer is equipped with an external detector cooled to -30°C that eliminates electronic noise. By
eliminating low level noise, the spectroradiometer responds to 10E-15 watts/(cm2*steradian) for NVIS measurements and the resulting data gives
Eaton the information to advance the boundaries of NVIS filter design. In addition, a computerized library of filter materials is used to model new
designs before they are prototyped, shortening the development cycle for all display types.

NVIS Lighting

The 582 is one platform for Eaton's NVIS technology. The NVIS system uses a combination of low pass and band pass filters to screen out
unwanted near-infrared light from cockpit displays. NVIS displays are replaceable as a capsule only. More information on NVIS displays is
contained in Eaton's "Crew Station Lighting for Night Operation" brochure.

LED Lighting

Eaton offers two styles of light-emitting diode light sources (LEDs), replaceable flange based T-1 LEDs and capsule replaceable sunlight
readable LEDs, in green, yellow, amber and red colors. T-1 flange based LEDs are available in two and four chip configurations, offering the
benefits of redundancy and ease of relamping. The sunlight readable system is replaceable as a capsule only. Contact the factory customer
service center for information on specific requirements for split display sunlight readable LEDs. LED light sources have a rated life of 100,000
hours. New colors and more efficient LEDs will also be made available as LED technology matures.

The LED option offers the advantage of increased life with lower energy consumption. In the temperature range from -20°C to + 50°C, the
reliability of LEDs over incandescent light sources is expected to be greater than ten to one. And, unlike incandescent light sources, the display
brightness remains relatively stable with variations in applied voltage because LEDs are current dependent devices. However, voltage stability
does limit the ability to adjust crew station displays to the different light environments of day, dusk and night.

The trade-offs for using a LED light source include lower light output and limited color offerings. Also, the actual life and luminance of LEDs is
temperature dependent with a 10 percent reduction in display luminance expected after 10,000 hours of operation.



Dual Color Displays

The Series 582 is also offered with two options allowing the same legend to illuminate in two different colors. In the incandescent version, this is
accomplished by assembling a prism into the lamp capsule that directs the light from one side of the display through one color filter and the
lamps from the second side of the display through a second color filter. In the LED version, the color is provided by the T-1 lamps. For example,
in a full display, the legend can be made to light in red when the top two lamps are energized and light in green when the bottom two lamps are
energized. Full displays and two-way split displays can be supplied with the dual color feature.

Low Power Full Display

With this patent pending option, a full display unit can be operated with two lamps and maintain sunlight readability, brightness and uniformity
comparable to four lamp systems. It also delivers lower power consumption and touch temperature. Originally developed for military applications,
the low power full display is now available to the commercial market. The minimum oncontrast is 1.0 for green, red, amber and white and 0.8 for
blue when subjected to 6500 fc of incident light.

Test Facilities

Eaton has made long-term investments in testing equipment to ensure the continuing quality of each product line and speed the design process.
Our capabilities include environmental testing, functional testing and calibration of all in-house measuring equipment.

As a U.S. Government approved laboratory, the majority of testing for military and customer qualification tests is completed at the factory. This
testing includes mechanical life, electrical life, sinusoidal and random vibration, half sine and sawtooth shock, temperature, humidity, salt spray,
altitude, sealing, tensile strength and lighting.

Compatibility with the Series 581

The panel opening for the Series 582 requires a 0.031 maximum radius instead of the original 0.070 maximum radius required for the Series
581. Series 581 dripproof switch bodies can not be used in the Series 582 panel cut out without risking the failure of the panel seal. Series 581
switch bodies without the panel seal can be used in the 582 panel cutout. Also, the Series 582 lamp capsule can not be used with a Series 581
switch bodly.

Warranties
The Series 582 carries a two-year warranty for defects in materials and workmanship from the date of manufacture.




Mechanical Specifications

The length of each unit is specified from the rear of the housing flange to the end of the switch body, not including terminals.
Terminal length is 0.15 inches (3.8 mm) for solder and PCB units, except alternate switches with a split ground, plug-in and rod
mount units, which have a 0.20 inch (5.1 mm) terminal.

To calculate the actual behind panel depth for your application, subtract the thickness of the panel, the thickness of spacers used
above panel and 0.030 inches for the drip-proof panel seal, if required, from the length of unit listed below. Weights listed are for

switches with T-1 lamps.

The difference between the basic and short lengths is due to the size of the lamp capsule. The basic unit has better lighting uni-
formity, lower touch temperature and can provide for lighting options such as the NVIS compatible display and the sunlight

readable LED display.

Maximum Length Maximum

Behind Housing Flange ~ Weight

Short Length, Solder & PCB termination

Short Length, Rod Mount & Plug-in termination

Basic Length, Solder & PCB termination

Basic Length, Rod Mount & Plug-in termination

Basic Length, Solder & PCB termination, Diaphragm Seal
Basic Length, Plug-in termination, Diaphragm Seal
582-81/582-RE1 Plug-in Mount

Switch Mechanism

Switch Form
Actuation Travel
Actuation Force
Extraction Force
Mounting Torque
Internal Seal
Diaphragm Seal
Mechanical Life

EMI/RFI Shielding

Marking

Light Sources

1.19 inches (30.2 mm) 18 grams
1.36 inches (34.5 mm) 21 grams
1.40 inches (35.6 mm) 21 grams
1.57 inches (39.9 mm) 24 grams
1.16 inches (29.5 mm)

1.33 inches (33.8 mm)

See 582-R1/RE1 14 grams

26 grams
29 grams

MIL-S-8805/101, silver contacts with gold plating
Form C
0.125 £ 0.025 inches (3.2 £ 0.6 mm)
1to 5 Ibs (4.5t022.3N)
2t051bs (8.9 t0 22.3 N)
16 + 4 inch-oz. (0.113 £ 0.028 J)
Drip-proof per MIL-STD-108
Spraytight MIL-STD-108
100,000 cycles

When specified, resistance between the mounting panel and EMI/RFI screen shall be
measured in accordance with MIL-STD-202, Method 307 and shall not exceed 3 ohms.

MIL-STD-130

Both incandescent and LED light sources are considered expendable parts and do not have
a warranteed life. Light sources are rated under ideal conditions and vary considerably in
service. MTBF and life data presented in this catalog are for comparison purposes only.



Mechanical Specifications
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Dimensional Specificiations

Series 582 Series 582
Sealed and Unsealed Diaphragm Seal
T0P ToP
;3 i i
(16.00) Legend Legend
s0. | | Area Area
1 ! 1
52
75 52 (13.21)
- 9. - 13.21
(18 (1321) 50,
Integral 140 Max.
I (3.55)
Ref .03 b 0
Panel Seal ~ ] 39
1.57
@sen @
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@ (33.27)
A0
. | ¢ @59
L = I )i ! 1 [
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3 032 1.016) ) 1.016
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(@ For short unit subtract 210" from dimension
shown.

(@ Included on plugin/crimp type termination units.

@ For PCB shall be .030 diameter. For solder
shall be single turret 050 diameter.

4 . Dimenslons are in inches, Unless otherwise
specified, tolerances are +.010 for three

place decimals and +.03 for two place decimals.
5. Mounting screw torque 16 +4 in-oz.

® For sealed units only.

(@ Required for rodmount. Optional for other
types.

Rod Mount and Plug-in/Crimp Type Terminations

Series 582 Series 582
Sealed and Unsealed Diaphragm Seal
TOP Liad
;3 i i
/ Legend
“g'qm ‘ | Area ﬁg:"d
" ' ! 1
75 52 52
- (18.1) — (13.21) (13.21)
: Sq.
Integral 140 M
S ©® (355
Ret. .03 ! m.lgumr 1
PW@SHI - 8 o ? i (Optional) (g%% ;
. S : EE 8 o — |
wel 1.40 I {4-5?:' - Mounting
@ (35.56) Mounti . Sleeve
= -l
1 I Terminal ! Terminal
I Area i Area
15 1?’?0 15
(381) ¢ Sq. ) (381)

Solder and PCB Termination

@ For short unit subtract 0.210" from
from dimension shown.

(@ Terminals for printed circuit board
shall be .030 diameter for lamp
circult and .030 x .020 for switch.

@ Terminals for solder shall be single
turret, .050 diameter for lamp
circuit and .05 x .02 for switch.

4. Dimensions are in inches. Unless
otherwise specified, tolerances are
+.010 for three place decimals and
+.03 for two place decimals.

5. Mounting screw torque 16 4 in-oz.
® For sealed units only.

7. Alternate with split ground lamp
circult Is provided the plug-in

length.

8. Mounting sleeve & spacer is included
on solder and PCB type units.



Environmental Specifications

Operating Temperature
Storage Temperatures

Thermal Shock
Moisture

Salt Spray
Sand and Dust
Fungus
Vibration

Shock
Explosion

Electrical Specifications

-55°Cto+71°C

-20°C to + 50°C for T-1 LED light sources

-25°C to + 75°C for SLR LED light sources

-55°C to + 85°C

-64°C to + 95°C for 24 hours excluding LED light sources

-30°C to + 86°C for LED light sources

MIL-STD-202, Method 107, Condition A

MIL-STD-202, Method 106

MIL-STD-202, Method 101, Condition A, 96 hours

MIL-STD-202, Method 110

MIL-STD-810, Method 508, All materials used are non-nutrient to fungus
MIL-STD-202, Method 204, Condition B, for single channel mount. For
multiple channel matrix mount, contact the factory for information.
MIL-STD-202, Method 213, Condition B

MIL-STD-202, Method 109

High Current Rating
Sea Level Sea Level 50 000 ft 50 000 ft
Load 28 VDC max 115 VAC max 28 VDC max 115 VAC max Life
Resistive 75A 75A 50A 50A 50 000 cycles
Inductive 40A 40A 2.0A 20A 50 000 cycles
Lamp 1.0A 1.0A - - -
Low Current Rating
Sea Level Sea Level 50 000 ft 50 000 ft
Load 28 VDC max 115 VAC max 28 VDC max 115 VAC max Life
Resistive 1.0A 1.0A 05A 05A 50 000 cycles
Inductive 05A 05A 05A 05A 50 000 cycles
Sea Level
Low Level 0.03 VDC max Life
Resistive 0.01A 50 000 cycles

1. Contacts subjected to currents over 100 mA are no longer usable for low current applications.

2. Contact Resistance:

Initial contact resistance at 6 VDC, 100 mA is 25 mQ maximum. Post application resistance is 1 | of the electrical circuit when measured during the operation of that circuit. The switch

contacts are not hermetically sealed. Actual contact resistance will vary based upon the cleanliness of the operating environment.

1PDT

_NC 5
8 NO |

Form "C" Switch Circuits

10-

2 PDT 1 2 1 2
NG 5 30O D 2 3 ) g
o 3 4 ° 3 4 J
NG 7 12__ 06 a 1 12_0p 0 11
NQ.4 LAMP CIRCUIT 1 LAMP CIRCUIT 3

Lamp Circuits



Display Type Specifications
The Series 582 is available with a variety of display screens. The most common types are listed below, for special require-
ments, contact the factory service center.

With light source With light source

not energized energized

Display

Type  Legend Background Legend Background Description

1 White  Black Color  Black White legend lights in color when energized.

2 Black  White Black  Color White background lights in color when energized.

5 Black  Black Color  Black Hidden legend lights in sunlight readable color when
energized.

6 Black  Color Black  Color Colored background lights in color when energized.

8 Black  Black Black  Color Hidden background lights in sunlight readable color
when energized.

9 White  Black White  Color Hidden background lights in sunlight readable color
when energized. Legend is white at all times.

12 White  Black Color  Black Top Half: White legend lights in color when energized
and is specifically designed for low ambient light
conditions.

Black  Black Color  Black Bottom half: Hidden legend lights in sunlight readable
color when energized.

35 Gray  Black Color  Black Slightly visible gray legend lights in sunlight readable
color when energized.

36 Black  Black Color  Black Top half: Hidden legend lights in sunlight readable
color when energized.

White  Black Color  Black Bottom Half; White legend lights in color when
energized and is specifically designed for low ambient
light conditions.

40 White  Black Color  Black White legend lights in color when energized. Designed
for low ambient light conditions.

48 Black  Black Black  Color Top half: Hidden background lights in sunlight read
able color when energized. Color may be visible in the
unenergized condition.

Black  Black Color  Black Bottom half: Hidden legend lights in sunlight readable
color when energized.

72 Black  Black Color  Black Top half: Hidden legend lights in sunlight readable color when
energized.

Black  Black Black  Color Bottom half: Hidden background lights in sunlight readable

color when energized. Some color may be visible in the
unenergized condition.




Optical Specifications

Sunlight Readable Display Types & NVIS Displays in Sunlight Readable mode

On Contrast >0.6

Off Contrast <041

Character-to-Character Brightness Uniformity < 2.0:1 Basic Length (Except NVIS Red and Green A Displays)
Character-to-Character Brightness Uniformity < 3.0:1 Short Length

Luminance (without RFI) 185 fL. minimum

Luminance (with RFI) 150 fL minimum

All SRL displays meet or exceed the requirements of MIL-S-22885/101 when used with a 0.15 MSCP lamp. See the military
specification for more detailed information on the color coordinates and luminance of individual colors.

Non-Sunlight Readable Displays

For applications that do not have sunlight readability requirements, a line of commercial display screens is available. These
displays meet the requirements listed below when used with a 0.15 MSCP lamp. Values are in fL.

Display Type 1 Display Type 2 & 6 Display Type 40'
Color STD RFI STD RFI STD RFI
White 300 150 350 175 30+1.0 1.5+1.0
Blue 25 12 30 12 3.0+1.0 1.5¢1.0
Yellow 200 100 350 175 3.0+1.0 1.5+1.0
Green 40 20 50 25 3.0+1.0 1.5+1.0
Red 50 25 70 35 30+1.0 1.5+1.0
1. When used with a 5V, 0.15 MSCP lamp operated at 4.5 + 0.5 V, luminance will be 1.0 + 0.5 fL. per MIL-L-27160, section 3.3.5.a.
NVIS Display Types in NVIS mode

NRa maximum NRb maximum

Green A, GreenB @ 0.1 L 8.0 X 10 -11 7.0X10-11

Yellow, Class A C 15.0 fl 5.0X10-8 N/A

Yellow, Class B @ 15.0 fL N/A 47X10-8
Red @ 15.0fL N/A 1.4X10-7
White @ 10.0fL 1.0X10-7 6.0X10

NVIS displays meet the compatibility requirements of MIL-L-85762 at derated voltage and the sunlight readability requirements of
MIL-S-22885/101 when energized at full rated voltage with a 0.15 MSCP lamp. With 28 VDC lamps, Green A, green B and white
comply with the MIL-L-85762 luminance requirement when energized at approximately 6 VDC, yellow complies at approximately 12

VDC and red complies at approximately 14 VDC.

LED Displays

Approximate values of display luminance for a hidden message, lighted letter display type 5 are listed below. Values are in fL.
Peak Sunlight SLR

LED Color Wavelength 2 Chip 4 Chip Readable RFI

Pure Green 555 nm 20 40 100 80

Green 565 nm 40 80 200 160

Amber 585 nm 35 70 150 120

Orange 610 nm 45 90 200 160

Ultra Red 660 nm 45 90 200 160

1. Lighting values assume the use of four LED lamps in a full display. Splitting the display will nominally reduce luminance values.
2. Pure green is not sunlight readable.



How to Use this Catalog

This catalog describes the standard and optional features of the Series 582. To determine the correct part number, refer to the
following pages or use the Quick Reference Specification Tables in the inside back cover. Samples of a typical part number are
shown on paaes 7-13 and a Part Number Specification Sheet is provided on paae 21 to aid vour selection.

582 11 Ad B21 C1 DE1 F4 LS N2 (GR) P12 16 ON/OFF
Series Basic Lamp Lamp Display Character Legend
Number Unit Circuit Type Configuration Font/Height

Unit Termin- Panel Display Display Legend

Options ation Thickness Screen Color Configuration

1. The panel thickness call-out is only required for solder and PCB part numbers where mounting hardware is supplied. Plug-in termination mounting hardware is identified by separate part
numbers listed in the rear of the catalog.

Series and Option Codes

58211 A4B21 C1 D2F4L5N2(GR),P12,16 ON/OFF

The Series number and unit options are identified by the first five digits of the part number. The first three digits identify the unit
as a Series 582. The fourth and fifth digits identify product options.

Behind Flange Length Behind Flange Length
Lighting Option Solder/PCB ', Plug-in/ Rod Mount Fourth Digit
T-1 Lamp, Short Capsule 1.19 inches (30.2 mm) 1.36 inches (34.5 mm) 0
T-1 Lamp, Basic Capsule 1.40 inches (35.6 mm) 1.57 inches (39.9 mm) 1
LED 1.40 inches (35.6 mm) 1.57 inches (39.9 mm) 2
Dual Color 1.40 inches (35.6 mm) 1.57 inches (39.9 mm) 3
NVIS 1.40 inches (35.6 mm) 1.57 inches (39.9 mm) 4
Low Power Full Display * 1.40 inches (35.6 mm) 1.57 inches (39.9 mm) 5
Dual Color, T1 LED 1.40 inches (35.6 mm) 1.57 inches (39.9 mm) 6
1. Alternate switches requiring a split ground circuit (C3) will be the plug-in length.
2. Units specified with the rod mount feature will be the plug-in length.
3. Patent Pending. Only uses two T-1 lamps mounted diagonally from each other.
Seal and RFI Option Fifth Digit

Unsealed 0
Drip-proof, w/ Panel Seal 1
Spraytight, w/ Diaphragm Seal 2
Unsealed, w/ RFI 3
Drip-proof, w/ Panel Seal & RFI 4
Spraytight, w/ Diaph. Seal & RFI 5

1. RFI not available with SLR LED.

Switch Action Codes

58211 A4 B21 C1 D2F4L5N2(GR),P12,16 ON/OFF

The letter "A" and the digit immediately following it identify the switch action and number of poles.

Basic Unit Code
Indicator AO
1 PDT Momentary switch A1
2PDT Momentary switch A2
1 PDT Alternate switch A3
2PDT Alternate switch Ad



Termination and Mounting Codes

58211A4 B2 1C1D2F4L5N2(GR),P12,16 ON/OFF

The letter "B" and the digit following it identify the termination and mounting method.

Termination Code
Plug-in BO
Single Turret Solder B21
Single Turret Solder, Tin Dipped B22
PCB B31
PCB, Tin Dipped B32
Single Turret Solder w/ Rod Mount B4l
Single Turret Solder w/ Rod Mount, Tin Dipped B42
PCB w/ Rod Mount B51
PCB w/ Rod Mount, Tin Dipped B52

Lamp Circuit Codes

58211A4B21 C1 D2FAL5N2(GR),P12,16 ON/OFF

The letter "C" and the digit following it designate the lamp circuit. For information on custom circuits, contact the factory customer
service center.

Lamp Circuit Code
Common Ground C1
Horizontal Split, Dual Ground * C3

t. When specified with the B2X or B3X terminations and alternate action, the basic and short length switches will be 1.57 (39.9 mm) and 1.36 (34.5mm) inches respectively.

Mounting Hardware Codes

58211 A4B21 C1 D2 FAL5N2(GR),P12.16 ON/OFF

The letter "D" and the digit following it identify the mounting hardware requirements for solder and PCB units. This code is
omitted if a plug-in mount unit is specified. Plug-in hardware is specified by separate part numbers listed later in this catalog.

Gold colored parts are chemical film coated to maintain EMI/RFI compatibility. Custom hardware for panel thicknesses outside the
listed range is available. Contact the factory customer service center.

Spacer Color Spacer Height Panel Thickness Range Code
No Spacer - 0.030-0.250 (0.76 - 6.35 mm) D1
Black 0.100 (2.5 mm) 0.030-0.250 (0.76 - 6.35 mm) D2
Gold (EMI/RFI) 0.100 (2.5 mm) 0.030-0.250 (0.76 - 6.35 mm) D3
Light Source Codes

58211 A4B21 C1D2 F4 L5N2(GR),P12,16 ON/OFF
The letter "F" and the digits immediately following it identify the light source supplied with the unit.
The Series 582 uses four T-1, midget flange, based lamps for a light source, except for the sunlight readable LED light source

which uses integrally mounted LEDs in the capsule. T-1 lamps are the lowest replaceable unit when specified and are available in
incandescent, 2 chip LED and 4 chip LED configurations.



Light Source Codes continued

T-1 Incandescent Lamps

Lamp
Lamp Type Design Volts Design Amps Design Watts Avg MSCP! Design Life (hrs) Code
Incandescent 2,4 50 006 030 0 1 5 6,500 F8
Incandescent 2,3,4 50 01 1 5 058 0 1 5 40,000 F2
Incandescent 6.0 0.06 0.36 0.13 3,000 F13
Incandescent 3 12.0 0.04 0.48 0.15 16,000 F18
Incandescent 3 140 004 056 015 16,000 F6
Incandescent 3 18.0 0.026 0.47 0.15 10,000 F10
Incandescent 3,5 280 0024 067 0 1 3 16,000 F4
Incandescent 3,10 28.0 0.026 0.73 0.23 16,000 F29
Low Power Display 6 5.0 0.115 0.58 0.15 40,000 F46
Dummy lamp - - - - - F11
1. MSCP is defined as Mean Spherical Candle Power and is an indication of the total light emitted by the lamp. Lamps are aged and selected to a +15°/ tolerance.
2. 5 volt lamps have nickel plated bases to eliminate the effect of fretting corrosion in lead based lamps. Over time, the voltage seen by lamp will drop about 1.5 VDC due to the

increased resistance caused by fretting corrosion.
3. When using lamps above 0.45 design watts, only the basic length versions can be used. Additional heat sinking and air flow is recommended. Matrix mounting is not recommended.
5 M3
6. Two F2 lamps and two dummy plugs provided. Lamps are assembled in diagonally apposite positions.
7. Under mechanical stress, incandescent lamps will operate for approximately 20%-40% of their rated life before failure.
8. Series 582 units are designed for use with lamps installed. For proper operation of the switch, all four locations must have a lamp or dummy plug installed.
9. The lamps listed above will work with all display types. Other lamps with lower current and MSCP are available by request. Contact the factory customer service center for additional
10. g;:[ngig} NVIS red compliance to MIL-L-85762. Minimizes radiance output of all NVIS colors at specified luminance.
T-1 Light Emitting Diode Lamps with Internal Resistors *
Peak Design Design Design Average
LED Type Wavelength Voltage Amperage Watts Brightness (mcd) Code
2 Chip LED, Pure Grn 555 nm 5.0 0.040 0.20 4 F40
2 Chip LED, Green 565 nm 5.0 0.040 0.20 13 F40
2 Chip LED, Amber 585 nm 5.0 0.040 0.20 11 F40
2 Chip LED, Orange 610 nm 5.0 0.040 0.20 11 F40
2 Chip LED, Ultra Red 660 nm 5.0 0.040 0.20 25 F40
4 Chip LED, Pure Grn 555 nm 28.0 0.020 0.56 10 F43
4 Chip LED, Green 565 nm 28.0 0.020 0.56 20 F43
4 Chip LED, Amber 585 nm 28.0 0.020 0.56 10 F43
4 Chip LED, Orange 610 nm 28.0 0.020 0.56 14 F43
4 Chip LED, Ultra Red 660 nm 28.0 0.020 0.56 30 F43
Sunlight Readable Light Emitting Diode Capsule 2,3
Peak LED V Forward Design

LED Type Wavelength Voltage Amperage Code
SRLED, Green 565 nm 7.5 min. .040 max F45
SR LED, Amber 585 nm 7.5 min. .040 max F45
SR LED, Orange 606 nm 7.5 min. .040 max F45
SRLED, Red 639 nm 6.5 min. .040 max F45

1. T-1 LEDs are not recommended for high ambient light levels due to their low light output.

2. Lowest replaceable unit is the lamp capsule.

3. Application notes on resistor sizing, dimming and pulse width modulation available from the factory.
4. Forall LED light sources, PIN#6 or/and 9 are ground (-).

5. RFI not available with SLR LED



Display Screen Codes

58211A4B21C1D2F4 L5 N2(GR),P12,16 ON/OFF

The letter "L" and the digits immediately following it identify the display screen. Display screens vary by the light source specified.
To select the proper display screen code, identify the display type listed in the left column and the light source listed across the top
row. Display screen types were specified in the Optical section, see page 6 .

Display Screen Codes

Display Type Incandescent NVIS SLRLED & T-1 LED Dual Color Low Power LED Dual Color
1 L301 L401 L501 L601 L701
2 L302 L402 L502 L602 L702
5 L5 L60 L405 L503 L605 L7032
6 L306
7 L7 L607
8 L8 L61 L408 L508 L608 L7082
9 L9’ L409 L609
12 L12 L62 L412 L612
35 L35 L64 L435 L635
36 L36 L65 L436
40 L40 L66 L440 L640
48 L48 L63 L448
72 L72! L67 L472

1. Color may be discernible in off condition in the short length version.
2. Not sunlight readable.

Display Configuration Codes

58211A4B21 C1 D2F4L5N2(GR).P12,16 ON/OFF

The letter "N" and the number immediately following it designate the lens configuration as follows. Color callouts are shown for
orientation.

N1(R) N2(RG) N3(RG) N11(AGR) N12(BGR) N13(ABR) N14(GRB) N15(RABG)
R AlG B A R R| A
R R G 1 B G .
G R G| R R B B G
Color Codes

58211A4B21C1D2F4L5N2 (GR), P12,16 ON/OFF

The letters in parentheses following the lens configuration identify the lighted colors of the unit. In split displays, multiple letters are
used to designate the colors of individual sections, in order from left to right and top to bottom. For example, in a four way split
device, the designation (RDLG) would identify a red upper left quadrant, white upper right, blue lower left and green lower right.
Note: for dual color displays, two color codes are required where one is used in the standard part number.

For example, 58231 A2BOC1 F4LJ05N1(RG),P12,12 READY.




Color Codes continued

Incandescent Display Color Codes

The colors listed below have improved color discrimination throughout the dimming range when compared to the original 581 colors.
Please note that the Series 581 MIL-S-22885/101 display screen designs for blue and white are no longer available. Each color is

defined by color coordinates published in the referenced military specification.

Dominant
Color Wavelength M22885/101 M22885/110 MIL-C-25050 Code
Blue' 530 nm No Yes No L
Green' 543 nm Yes No No G
Green 553 nm No Yes Yes M
White' 565 nm No Yes No D
Amber’ 592 nm Yes Yes Yes A
Red’ 621 nm Yes Yes Yes R
1. Meets M22885/90 and M22885/109 color and luminance specifications.
2. Color coordinates are published in MIL-S-22885/101 and MIL-S-22885/110.
3. Aviation blue per MIL-C-25050 is not suitable for lighted pushbuttons because it can not be made sunlight readable.
4. Eaton's white color "D" supersedes the use of aviation white. It overlaps part of the MIL-C-25050 white specification, but eliminates the undesired yellow and pink variations inherent

with aviation white's location on the CIE 1931 color chart.

NVIS Display Color Codes

Sunlight
NVIS Fast Helo Fast Jet Readable
Color? u' V' r Luminance Jet GIR GR NVGGain Luminance Code
Green A .088 543 .037 0.1 230 1600 387 >200 fL F
Green B 131 623 .057 0.1 230 2600 618 >200 fL H
Yellow, Class A .274 622 .083 15.0 N/A N/A N/A >150 fL T
Yellow, Class B .274 622 .083 15.0 180 80 910 >200 fL J
Red 450 .550 .060 15.0 120 25 634 >160 fL K
White 195 505 .037 10.0 330 210 478 >200 fL P

1. AlINVIS colors meet the requirements of MIL-L-85762 and current UK military specifications. NVIS white was developed for the UK market. The U.S. military specification does not have a
white requirement at this time.

2. Luminance values are for full and half displays. Quarter displays have a 110 fL minimum,
3. G/R and NVG Gain are the measurements for NVIS compatibility in the UK. The values listed are specified at 14 VDC with 28V, 0.15 MSCP lamps. Tests at the Defense Research
Agency-Farnborough confirm these results.

LED Display Color Codes
Dominant
Color Wavelength Code
Pure Grn 555 nm P (T-1 only)
Green 565 nm G
Amber 585 nm A
Orange 606 nm 0
Red 639 nm R
Ultra Red 660 nm U (T-1 only)



Color Codes continued
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Character Font and Height Codes

FAVIATION GREEN

[CIE 1931 2°
CHROMATICITY
DIAGRAM*

GREEN

BLUE

A
[~ AvIATION
I YELLOW

58211A4B21C1D2F4L5N2(GR),P12,16 ON/OFF

The letter "P" and the digits following it identify the font style and character height to be used for the legend nomenclature.

Letter Style Font#  Character Height Letters per Full row 2 Letters per Half Row 3 Code
Helvetica Medium' 1 0.093 (2.4 mmt 7 3 P11
Helvetica Medium 1 0.125 (3.2 mm) 5 2 P12
Helvetica Medium Bold 4 1 0.125 (3.2 mm) 5 2 P12B
Helvetica Medium Condensed 2 0.093 (2.4 mm) 8 3 P14
Helvetica Medium Condensed 2 0.125 (3.2 mm) 6 2 P16
Helvetica Med Condensed Bold 4 2 0.125 (3.2 mm) 6 2 P16B
DIN 1451/17 4 0.125 (3.2 mm) 4 2 P18
DIN 1451/17 Bold 4 4 0.125 (3.2 mm) 4 2 Pi
813

DIN 1451/17 Condensed 5 0.125 (3.2 mm) 6 2 P19
DIN 1451/17 Condensed Bald 5 0.125 (3.2 mm) 6 2 P19B
Futura Medium 7 0.125 (3.2 mm) 5 2 P20
Futura Medium Bold 4 7 0.125 (3.2 mm) 5 2 P20B
Futura Medium Condensed 8 0.125 (3.2 mm) 6 2 P21
Futura Med Condensed Bold 4 8 0.125 (3.2 mm) 6 2 P21B

o~

Default letter style and height. Allows two rows of text per half (N2) display, larger heights only allow one row of text.
Average for a full width N1 or N2 display. Each legend will vary based on the actual letters used.

Average for a half width N3. N11, N12. N13. N14 or N15 display. Each legend will vary based on the actual letters used.
15% wider character stroke width. Recommended far better off-angle viewing and lighted background displays.



Legend Configuration Codes

58211A4B21 C1 D2F4L5N2(GR),P12,16 ON/OFF

The two digits following the second comma identify the legend configuration. Legend configurations are listed below. The .093 inch (2.4
mm) character height is shown.

The legend itself must be written out as part of the catalog number when ordering a switch or indicator. The legend information required is
added to the catalog number after the legend configuration, using commas between rows of characters and a diagonal slash to indicate
where the split is. When specifying a split, the order in which the nomenclature is written is upper left, upper right, lower left, and lower
right (the same convention as used in the color designation). See examples below.

Horizontal Rows of Letters (6 characters or spaces per row 0.093" high)

123456 1934 123456 123456
123456 123458 | 123438 | 123450 224500 |qmadssp 1234590 1423456
| 1234586 |
| | 123456 123456 | 123456 123456 | 123456 123456
12 3 14 15 16 A7 18 19
Vertical Splits, Horizontal Rows of Letters (3 characters per row 0.093" high)
[ | | | Lenalinall 142854 123 123 |1
l123l123l [123(123] [[123/122 l123[123 123123 128) | 123 23123
53 123 123/123 123 123123
123 153 123 123[123 153123 153 123153 123123
20 23 2 e 24 25 ,26 28 29 ,30
Vertical Columns of Letters (4 characters or spaces per column 0.093" high)
1 11 111 1 1
2 22 222 2 | 2
3 33 333 3| 3
4 44 444 4 4
44 45 46 48
Three-Way Splits and Four-Way Splits (0.093")
123/123 123458 123(123 :1! 123 123 :12
|_ L { — 4 t {
123456 123 123 123/123 1 (123 128 3
- 52 60 ~,100 204 212

Legend Nomenclature

58211A4B21 C1 D2F4L5N2(GR),P12.16 ON/OFF

The legend nomenclature must be written out as part of the catalog part number when ordering a switch or indicator. The legend is appended to
the catalog part number after the legend configuration code. Commas are used between rows of characters and a slash is used to identify
legend splits. When specifying a legend with a split, the order for the nomenclature is upper left, upper right, lower left and lower right. Examples
are listed below.

| ON READY 2

ON T0 1
OFF GO 3
,12 ON ,16 ON/OFF ,14 READY,T0,GO ,204 1/2/3



Series 582 Plug-In Mounting Sleeves with Connector Block

After the switch has been inserted in the panel, this sleeve slides over the behind panel portion of the switch and is secured by tightening
the pawl. When switch removal is necessary, access to both the front and rear of the panel is required.

582 RE1 for M24317/11 Connector Pins

Panel Thickness (+ 0.010 inches (0.3 mm))

Switch Panel 0.032 DIM 0.063 DM 0.090 DIM 0.125 DIM 0.190 DIM 0.250 DIM
Length Code  Spacer 08) A 16) A (23) A 32) A 48 A 64) A
Short 582-R1  None -011 1911 -012 1880 -013 1.853 -014 1818 -015 1.753 -016 1.693
Basic 582-RE1  None -021 2121 -022 2090 -023 2063 -024 2.028 -025 1963 -026 1.903
Diaphragm  582-RD1 None -031 1866 -032 1835 -033 1.808 -034 1.773 -035 1.708 -036 1.648
Short 582-R1  0.100 (2.5 mm) Gold* 111 1811 -112 1780 -113 1753 -114 1718 -115 1653 -116 1.593
Basic 582-RE1  0.100 (2.5 mm) Gold* 121 2.021 122 1990 -123 1.963 -124 1.928 -125 1.863 -126 1.803
Short 582-R1  0.100 (2.5 mm) Black* 211 1811 -212 1780 -213 1.753 -214 1718 -215 1.653 -216 1.593
Basic 582-RE1  0.100 (2.5 mm) Black* 221 2021 -222 1990 -223 1.963 -224 1928 -225 1.863 -226 1.803
*Gold = Gold chemical film for RFI applications
*Black = Black anodize
582 RE5 for M39029/22-192 Connector Pins
Panel Thickness (+ 0.010 inches (0.3 mm))
Switch Panel 0.032 DIM 0.063 DIM 0.090 DIM 0.125 DIM 0.190 DIM 0.250 DIM
Length Code Spacer (0.8) A (16) A (23) A (3.2) A 48) A (6.4) A
Short 582-135 None -011 1911 -012 1880 -013 1853 -014 1818 -015 1.753 -016 1.693
Basic 582-RE5 None -021 2121 -022 2090 -023 2063 -024 2028 -025 1.963 -026 1.903
Diaphragm  582-RD5 None -031 1.866 -032 1835 -033 1808 -034 1.773 -035 1.708 -036 1.648
Short 582-1115 0.100 (2.5 mm) Gold* 111 1811 112 1780 -113 1753 -114 1.718 -115 1.653 -116 1.593
Basic 582-RE5 0.100 (2.5 mm) Gold* -121 2.021 -122 1990 -123 1963 -124 1928 -125 1.863 -126 1.803
Short 582-115  0.100 (2.5 mm) Black* 211 1811 212 1.780 -213 1.753 -214 1718 -215 1.653 -216 1.593
Basic 582-RE5 0.100 (2.5 mm) Black* 221 2021 -222 1990 -223 1963 -224 1928 -225 1.863 -226 1.803
*Gold = Gold chemical film for RFI applications
*Black = Black anodize
Mtg Pangl RE1 TYPE
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Series 582 Snap-On Mounting Sleeves with Connector Block

Snap-On Mounting Sleeve 582-R6-# and 582-RE6-# for M39029/22-192 Connector Pin

In the snap-on version, the 582-RE5 sleeve is modified to provide a positive stop above panel, leaving part of the sleeve protruding
above the panel. Two versions are available, one with a 0.125 inch protrusion above panel and one with a flush mount. The sleeve
is installed and retained by a snap-on clip assembled from the rear of the panel. The sleeve assembly remains loosely attached to
the panel until the switch is inserted and tightened, creating a rigid mounting. The switch is removable from the front of the panel,
rear access is not required. Not available for use with the EMI/RFI option or drip-proof seal and spray-tight seal switches. Contact
the factory customer sevice center for addtional information.

582 RE3 for M24317/11 Connector Pins
Panel Thickness (£ 0.010 inches (0.3 mm))

Height 0.032 0.063 0.090 0.125 0.190 0.250
Length Above Panel Dim "L" Code 08 (1.6 (23 (@32 @8 (64
Short  0.125 202  582-R6 N/A N/A 003  -004 N/A N/A
Basic 0.125 232  582-RE6 N/A N/A 003  -004  N/A N/A
Short  0.040 202  582-R6 N/A N/A -103  -104 N/ N/A
Basic  0.040 232  582-RE6 N/A N/A -103  -104  N/A N/A

582 RE6 for M39029-192/11 Connector Pins
Panel Thickness (£ 0.010 inches (0.3 mm))

Height 0.032 0.063 0.090 0125 0.190 0.250
Length Above Panel  Dim"L" Code 08) (16) (23) (32 @8 (64
Short  0.125 202  582-R6 N/A N/A- -003  -004  NA N/A
Basic  0.125 232  582-RE6 N/A N/A- -003 -004  NA N/A
Short  0.040 202  582-R6 N/A NA  -103  -104 NA N/A
Basic  0.040 232  582-RE6 N/A N/A -103  -104  NA N/A
TERMINAL
BLOCK G i 1" -
= = MTG PANEL
I : § RETAINER
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1 | 7]
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Snap-On Panel Cutout XX=1 .03

Snap-On Mounting Sleeve



Series 582 Matrices

Series 582 matrices are modular units in which switches and indicators can be mounted. The maximum square matrix is 5 X 5 and

the maximum rectangular matrix is 5 X 10. Contact the factory service center for information on other configurations. Wire
terminals and installation tools are listed on page 19.

Bezel Matrix 582-REWYxxxx

The bezel matrix has a black colored bezel and is inserted through the front of the panel. Matrix selection must be coordinated with
switch length. Fasteners are inserted into slots in the matrix after the matrix has been inserted into the panel and are tightened to

secure the unit. Once mounted, the switches are removable from the front of the panel. Rear access is not required. Not available
with the diaphragm seal version.

Code Identifies Codes

582-REWY0203 Matrix length Use REWY for basic units, RWY for short
582-REWY0203 No. of units per horizontal row Two digits

582-REWY0203 No. of units per vertical column Two digits

Bezel Matrix Dimensions

MATRIXFRAME  Caution

To prevent overheating due to heat generated by the lamps,
one of the following means of dissipating heat will be required:

b A. Reduction of operating voltage

B. Increased air circulation

C. Intermittent (flashing) operation

| SWITCH/INDICATOR
! - - - MODULE )
075 _ (3.55)
(1.905) L % i PANEL THICKNESS o
! !
! s . ] . 1 [ = ;
] ; \
1]
211 ] | | | | |
@ (5859 : _ . . . MOISTURE
Max. M : - i I SEAL
.\
1 PANEL
FASTENER

(D) STANDARD LENGTH 2.11 IN, MAX., SHORT LENGTH 1.90 IN. MAX.

TABLE: DIMENSIONS
NUMBER RECOMENDED PANEL

NUMBER OF
OF MATRIX£020(51) curout *030(76) | FASTENERS
STATIONS A [ B . c . 0 . PER SIDE
1 1.150 1.150 985 985 1
(29.21) (29.21) (25.02) (25.02)
2 1,908 1.908 1.740 1.740 1
D (48.46) (48.46) (44.20) (44.20)
3 2663 2,663 2.495 2.495 2
(67.64) (67.64) (63.37) (63.37)
4 3418 3418 3.250 3.250 2
(86.82) (86.82) (82.55) (82.55)
5 4173 4173 4.005 4.005 2
(10600)  (106.00) | (101.73) | (101.73)
6 4928 4.928 4.760 4.760 2
(12517) | (12517)  (12080) | (120.90)
7 5,683 5683 5515 5515 3
(144.35) | (14435  (140.08) (140.08)
8 6.438 £.438 6.270 6.270 3
| (16353) | (16353) | (159.26)  (159.26)
! ' 9 7.193 7.193 7.025 7.025 3
(182.70) | (18270) | (178.44) | (178.44)
10 7.948 7.948 7.780 7.780 4
= C = (201.88) | (201.88) = (19761) | (197.61)

Recommended Panel Cutout



Series 582 Matrices continued

Flange Matrix 582-REXxxxx-.xxx

The flange matrix mounts from the rear of the panel and is secured with screws (not included). Flange mount matrices are RFI
compatible, but are not supplied in a drip-proof or diaphragm seal versions. Matrix selection must be coordinated with switch
length. Letters in the part number are omitted if the feature is not required. Switches are removable from the front of the panel, rear
access is not required.

Code Identifies Codes

582-REX0203-.125 Matrix length Use REX for basic units, RX - for short units
582-REX0203-.125 No. of units per horizontal row Two digits

582-REX0203-.125 No. of units per vertical column Two digits

582-REX0203-.125 Panel thickness

Flange Matrix Dimensions

Std thicknesses: 0.063 (1.6), 0.090 (2.3), 0.125 (3.2)
0.190 (4.8)

[ A o] Mtg Flange
. 14— = 215 -
Matrix Frame (3.55) (54.6)
MAX. r
4
Switch
i Indicator
Module
-
755
(19.177)
_ Typ
et i : :
A
i o Pl . £ B
! t ' i TI;; X.19 St Insertable
(5.%13} - Terminals
TP — (19177) = = 387Typ P
TYP _ ickness
38 Basic Length 2.15 IN. %54.5;
(9.65) Short Length 1.94 IN. (49.3
TYP
RECOMMENDED
QEMBE“ MATRIX +.015 PANEL CUTOUT
STATIONS +.030/-000
DIM A DIM B DIM G DIMD
_ _ 1 755 755 775 775
c {19.18) (19.18) {19.69) (19.69)
a 2 1,510 1510 1,530 1.530
(38.35) (38.35) (38.86) (38.86)
3 2.265 2.265 2.285 2.285
(57.53) (57.53) (58.04) (58.04)
4 3.020 3.020 3.040 3.040
(76.71) (76.71) (77.22) (77.22)
5 3,775 3775 3.795 3.795
% (95.89) (95.89) (96.39) (96.39)
6 4530 4530 4550 4,550
{115.06) (115.06) {115.57) (115.57)
7 5285 5,285 5305 5.305
{134.24) (134.24) (134.75) (134.75)
8 6.040 6.040 6.060 6.060
(153.42) (153.42) (153.92) (153.92)
1 » 9 6.795 6.795 6.815 6.815
{172.59) (172.59) {173.10) (173.10)
10 7.550 7.550 7.570 7.570
(191.77) (191.77) {192.28) {192.28)

R.030

Recommended Panel Cutout

TOL: XXX = £.010
XX =403

FOR LARGER SIZES CONSULT MANUFACTURER

Caution: To prevent overheating due to heat generated by the lamps,
one of the following means of dissipating heat will be required:
A. Reduction of operating voltage
B. Increased air circulation
C. Intermittent (flashing) operation



Series 582 Rod Mount Hardware

The rod mount system allows for units to be mounted in the smallest allowable space by using a system of rods and plates to hold

the switch/indicator units together and fasten them to the mounting panel. Not released for production at time of publication.
Contact the factory customer service center for information.

582-REMxxxx-.Xxx

Code |dentifies Codes
582-REM0303-.125 Matrix length Use REM for basic units, RM for short units
582-REM0303-.125 No. of units per horizontal row Two digits
582-REM0303-.125 No. of units per vertical column Two digits
582-REM0303-.125 Panel thickness Std sizes: 0.063 (1.6), 0.090 (2.3), 0.125 (3.2)
14 x .19 Slot
TYP
680 - - 1.65 -
(17.27) (41.91)
H L MAX
; '
]
-
D
!
1
4
- 383 = - Panel Thickness
(9.728)
— c -
MTG BRACKET
PER CUSTOMER REQMT 3% 3 SHOWN
(HORIZ X VERT)
— H -—
! RECOMMENDED
gEMBER PANEL CUTOUT NATRIX £.028
STATIONS +030/-000 .
DIMH DMV DIMC  DIMD DIME
1 700 | 700 766 | 680 1.104
v 2 1380 | 1.380 1446 1.360 1.784
3 | 2.060 | 2.060 | 2126 | 2.040 | 2.464
4 | 2.740 | 2.740 | 2,806 | 2.720 | 3.144 |
5 | 3.420 | 3.420 | 3.486 | 3.400 | 3.824
! 2 6 4100 = 4100 @ 4166 | 4080 | 4504
FOR LARGER SIZES CONSULT MANUFACTURER
R.030
i TOL: JO0({=+.010  Caution: To prevent overheating due to heat generated by the lamps
Recommended Pan8| CIJ'[OU'[ XX;:US 'u;-nerr_ul'tfu_; Ilﬁm;lowmg rT?eans of nrusug:;nﬁg heat -.{lnli be‘reﬂ{...—un
§ et o ety

C. Intermittent (flashing) operation



Spare Parts
Lamps 582-F# (See Pages 11, 12)
Capsule B82-#HCHFHLANH(#),P## ## (See Pages 9 thru 15)
Body 582-##AHBHCH (See Pages 9, 10)
Mounting Hardware 582-##D## (See Page 10)
Panel Seal and Retainer, Black 582-515-1
Panel Seal and Retainer, Stainless Steel 582-515-2
Capsule Seal 582-507
Frame Matrix Fastener 582-526
Connector Block 582-504
Accessories
Molycote 33 Lubricant, Light Grade, 1 gram tube 58A-101
Connector Pin, M24317/11, Crimp Style, 1 ea,20-24 AWG 58A-102-1
Connector Pin, M24317/11-905, 25 ct, 20-24 AWG 58A-102-2
Connector Pin, M24317/11, Wire Wrap, 1 ea, 20-24 AWG 58A-103-1
Connector Pin, M24317/11-901, 25 ct, 20-24 AWG 58A-103-2
Connector Pin, M39029/22-192, Crimp Style, 1 ea, 20-24 AWG 58A-111-1
Connector Pin, M39029/22-192, Crimp Style, 25 ct, 20-24 AWG 58A-111-2
Clear Plastic Switchguard 58A-104
Wire Switchguard, Black 58A-105-1
Wire Switchguard, Red 58A-105-2

Installation and Removal Tools

Lamp Capsule Removal Tool 58T-101
Connector Pin Crimp Tool 58T-103
Connector Pin Removal Tool 58T-104
Connector Pin Removal Tool Tip for 58T-105-1 58T-105-2
Connector Pin Removal Tool, Extended 58T-105-1
Torque Screwdriver 58T-106
Connector Block Removal Tool 58T-107
i

Wire Switch Guard Clear Plastic Switch Guard

Not For Use With Matrices Not For Use With Matrices

Individual Mount Only Individual Mount Only

Specifications, illustrations and features shown in this brochure are based on the latest available information at the time of publication. Although descriptions are believed to be correct, accuracy cannot be
guaranteed. Eaton Corporation reserves the right to make changes in specifications, materials, accessories and procedures at any time, without notice or obligation. © Eaton Corporation, 1995. All Rights
Reserved.



Part Number Specification Sheet

The Part Number Specification Sheet and accompanying Quick Reference Specification Tables have been created to streamline
your selection of standards and features for the Series 582. For an in-depth description of this material, refer to pages 7-13.
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SAGEM, PART OF SAFRAN, IS A HIGH-TECH COMPANY AND
A WORLD LEADER IN OPTRONICS, AVIONICS, ELECTRONICS
AND CRITICAL SOFTWARE FOR BOTH THE CIVIL AND MILITARY
MARKETS. IT IS THE EUROPEAN LEADER AND NO. 3 WORLDWIDE
IN INERTIAL NAVIGATION SYSTEMS FOR AIR, LAND AND SEA
APPLICATIONS. SAGEM IS ALSO THE WORLD’S LEADING
SUPPLIER OF HELICOPTER FLIGHT CONTROL SYSTEMS, AND THE
EUROPEAN LEADER IN OPTRONICS AND TACTICAL UAV SYSTEMS.
OPERATING WORLDWIDE VIA SAFRAN’S INTERNATIONAL
NETWORK, SAGEM AND ITS SUBSIDIARIES COUNT 7,600
EMPLOYEES IN EUROPE, ASIA-PACIFIC, NORTH AND SOUTH
AMERICA.

N°1 WORLDWIDE

N°1 EUROPE

www.sagem.com

SAGEM AVIONICS

eadquartered in the metro area of Dallas,

Texas, with factories in Grand Prairie, TX

and Costa Mesa, CA, Sagem Avionics, LLC
offers a comprehensive range of Part 21 products
and Part 145 services touching most civil and
military aircraft. As a subsidiary of Sagem, part
of the worldwide corporation of Safran, Sagem
Avionics, LLC is able to draw on a vast range
of resources covering nearly every aspect of
aviation.
With our collective experience in this highly
dynamic industry, our Customers are delighted
with the tailor-made, innovative and reliable
solutions provided.

Specializations

MRO, Flight Controls, Flight Operations Quality
Assurance, Auto Pilot Systems, Aircraft Condition
Monitoring, Integrated Cockpit Display Systems,
Avionics llluminated Pushbutton Switches.
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SERIES 384

ILLUMINATED PUSHBUTTON SWITCHES
& INDICATORS WITH LED LIGHTING

agem Avionics, LLC. has field

proven capability and pedigree of

development and manufacturing
of illuminated pushbutton switches and
control panel products. This development
covers a wide array of applications for civil
and military platforms.

At Sagem Avionics Costa Mesa Facility
we manufacture pushbutton switches,
luminated panels, pilot controls and
cockpit control panels at the site in Costa
Mesa, California. The co-location of Sagem
Avionics design and manufacturing enables
superior Control and delivery of Quality
product. Everyone at Sagem Avionics take
great pride in their work and the Quality
of the product being shipped to the
customer. Additionally, the Sagem Avionics
switches, pilot control products and cockpit
control panels have demonstrated superior
performance and reliability in the field.
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984 PBA LED PRESENTATION

lo

INTRODUCTION

The Series 584 PBA LED Lighted Avionics Pushbutton Switch is
designed for life-of-the aircraft service. It features five aviation and
five NVIS (Night Vision Imaging System) compatible colors. The
Series 584 PBA is available in momentary action, alternate action,
alternate action holding coil and indicator only configurations. Three
termination systems are available: Plug-in, Solder turret and IWTS
(Integrated Wire Termination System).

PEDIGREE

The Series 584 LED switch uses the proven four-pole switch contact
pushbutton mechanism and qualified to MIL-PRF-22885/110. The
switch display is illuminated by surface mount Light Emitting Diodes
(LEDs) located within the lamp capsule.

Series 584 PBA switches, the LED version provides high reliability
product in a lightweight, sunlight readable package with options of
night vision compatibility, spray-tight sealing, and plug-in mounting.

SWITCH DESIGN

The Series 584 LED pushbutton switch is a four pole, snap action,
Form C device available in momentary, indicating alternate, and
indicator configurations. Sagem Avionics use of its proprietary bi-
stable switch contact system differentiates the Series 584 switch from
all other four pole pushbutton switches. This bi-stable design ensures
contact reliability and speed by enabling four switch contacts to be
equally stable in both C-NC and C-NO states, unlike sub-miniature
switches which require a balanced spring system to maintain them
in an activated mode. The switch actuation mechanism is a unique
over-center snap actuator which precludes contact tease and
inadvertent switch transfer by operators. The Series 584 PBAs deliver
fast and simultaneous switch contact transfer based on the bi-stable
and switch actuation mechanism..

Standard Series 584 LED pushbutton switch delivers 200,000 cycles.
While the «Millennium» version delivers in excess of 1,000,000 cycles.

LED LIGHTING

The Series 584 LED PBA functions with 28-Volt aircraft DC power
supply systems. Additionally, the LED PBA Lighting is available
linear or step function. The linear dimming is proportional to
the external current or voltage input while the step dimming is
defined by the desired daytime and night mode voltage levels.
Series 584 PBA illumination life exceeds 100,0000 continuous
hours due to optimized Electro-Opto-Mechanical design.

1. RELIABILITY

Switch life is based on three factors:

« Mechanical life,

« Electrical life of the switch contacts

« Electrical life of the lighting circuitry.

Mechanical Life
The 584 switch is rated for 1,000,000 actuations.

Switch Electrical Life
1,000,000 actuation cycle at 0.01 to 0.1 amperes resistive

Lighting Circuitry Life
100,000 continuous hours based on when the illumination degradation reaches 50%
of its initial brightness value.

Reliability Prediction

The MTBF for the Series 584 LED pushbutton switch is predicted to be greater than 500,000
hours based on MIL-HDBK-217F and the Non-Electronic Parts Reliability Data (NPRD)
and the assumption of one operation cycle per flight. However the MTBF computation
is performed based on each application pending the environmental conditions. Sagem
Avionics can determine the MTBF for a given requirements.

2. PERFORMANCE CHARACTERISTICS

Polarity

LED’s are polarity sensitive devices therefore Sagem Avionics provides polarity definition
as part of the electronic circuit information marked on the side of the 584 LED switches.
Additionally, the polarity can be marked on the connector to prevent incorrect wiring. The
electronic circuit is protected from accidental application of power with the wrong polarity.

Chromaticity and Luminance

Sagem Avionics LED illuminated switches are manufactured with true color LED’s to meet
specific chromaticity values. The LED luminance or brightness can be tailored to specific
customer requirements if the application necessitates a deviation from the performance
of the standard product provided here. Luminance levels for all LED capsule colors and
legend configurations are derived for the specified bright and dim operating voltages.
The selected voltage or current has minimal impact on legend colors. The LED color and
luminance will operate consistently at the specified input voltages set for the bright and
dim control voltages.

Low Power Consumption

The nominal power consumption for the Series 584 LED pushbutton switch is 1.5 Watts
for the 28-Volt system. This represents a power savings of greater than 50% over a typical
28-Volt incandescent system.

Low Touch Temperature

The touch temperature at the face of the Series 584 LED pushbutton switch operated at
28 volts in an ambient temperature of 24 degrees Celsius has been tested at 38 degrees
Celsius. This temperature rise of 14 degrees Celsius is as much as 40 degrees Celsius cooler
than an equivalent 28 volt incandescent light source.

LED Design Redundancy

The Series 584 LED PBA design utilizes eight LED's. A full display is made up of 8 LED’s,
while a half display would have 4 LED’s per each half. Given the long life of the individual
LED’s, LED replacement is highly unlikely during the life of an aircraft; however premature
loss of one or two LED's in a full display capsule would not result in a non-legible capsule
legend. A half display will remain legible with one failed LED.

Qualification Data

The Series 584 LED pushbutton switch is qualified to MIL-PRF-22885/110.The LED upgrade to
the 584 product is based on incandescent series 584 PBA and does not impact the structural
integrity of the switch, and the basic switch operating mechanism remains the same.

PERFORMANCE AND RELIABILITY

As an electronic component, the series 584 LED pushbutton switch is designed to meet the
demanding environmental conditions for airborne equipment of RTCA/D0-160. The specific
test methods used are listed under the detailed environmental specification in this catalog.

3. DESIGN AND PRODUCT FLEXIBILITY

Dimming Methods

Sagem Avionics offers «linear dimming» and «step dimming”capabilities for the Series 584
LED PBA switch.

Linear dimming uses external voltage input for providing the dimming control. In this
method, the voltage input to the switch is varied from full rated voltage (bright mode)
to a desired dim voltage level (dim mode). In this configuration, the LED current limiting
resistors are located inside the switch body which control the current and subsequently
tune the luminance value of the LED's.

Step dimming provides dimming control internal to the switch and is generally designed
to provide a «stair-step» response to bright and dim mode voltage inputs to achieve
desired levels of luminance for day and night operation.

In a 28-Volt system, an electrical circuit within the switch housing provides the voltage
reduction and dimming circuitry to provide the desired bright mode and dim mode
luminance at the desired voltages. The dimming circuit is attached to the switch body to
remove heat away from the LED capsule and thereby increase their operating life.

The graph shown compares the luminance versus voltage curve for a standard 28-Volt LED
PBA switch with step dimming to that of a 28-Volt LED PBA switch with linear dimming and a
typical 28-Volt incandescent switch. For custom applications the range of the dimming step
can be pre-specified within 22 to 12 Volt for a 28-Volt system.

Legends

The legend and character sizes specified for the Series 584 LED are provided in the
Character Font and Height Codes section of this catalog. Sagem Avionics can provide
legends to various standard fonts as well as custom legends and sizes.

600
500 /
—, 400 /
% 300 A
o 200 //
100 //
N als — e
0 5 10 15 20 25 30
VOLTAGE (VDC)
DIMMING COMPARISON = LED Step Dimming
=== [ ED Step Dimming
LED Step Dimming
4, HANDLING

Due to sensitivity of electronics and Electro-Optics component to ESD the series 584 LED
PBAs shipped with ESD protection packaging. Sagem Avionics strongly recommends
that proper ESD handling procedures are used when working with the series 584 LED
pushbutton switches.
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MECHANICAL SPECIFICATION

The length of each unit is specified from the rear of the housing
flange to the end of the switch body, not including terminals.
Terminal length is 0.2 inches (5.1 mm) for solder and PCB units.

To calculate the actual behind panel depth for your application,
subtract the thickness of the panel, the thickness of spacers
used above panel and 0.030 inches for the drip-proof panel

seal, if required, from the length of unit listed below.

Basic Length, Solder & PCB Termination

Basic Length, Plug-in Termination

Basic Length, Solder & PCB Termination, Diaphragm Seal
Basic Length, Plug-in Termination, Diaphragm Seal
584-REL5 Plug-in Mount

584 Switch Contacts

584 Millennium Switch Contacts

Maximum Length Behind Switch Housing Flange Maximum Weight
2.27 inches (35.mm) 26 grams
2.56 inches (52.3.mm) 27grams
2.00 inches (37.3.mm) 29 grams
2.29 inches (46.2mm) 30 grams
See 584-REL5 14 grams

Fine Silver Plated with 50 million* inches gold

Fine Silver Plated with 100 million®" inches gold

Switch Form
Actuation Travel
Actuation Force
Extraction Force
Mounting Torque
Internal Seal
Diaphragm Seal

Mechanical Life

Marking

Form C single break

0.135+0.010 inches (3.43 + 0.25 mm).
2to5Ibs (8.9t0 22.3 N)

3to51bs ((8.9t0223N)

18 + 2 inch-0z. (0.127 +£ 0.014 N-m)
Drip-proof per MIL-5-22885
Spray-tight per MIL-STD-108

584: 200 000 cycles

584 Millennium: 1 000 000 cycles
MIL-STD-130

4x R.03 [R0.79]Maximum \
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6897002 [

+0.13
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Unsealed Switch

Switch with Spray Tight Boot

Figure 1. Recommended Panel Cutout

Figure 4.8 Amp Termination PCB Layout
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Figure 2. 8 Amp IWTS Terminations
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Figure 3.8 Amp Terminations
Styles: Solder, Plug-in, PCB (shown)
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DIMENSIONAL SPECIFICATIONS

TURRET TERMINAL OR PCB TERMINATION

*.75[19.1]# DIM «L»
] Termination Type Device Description Unsealed Or Dripproof Spray Tight
90[229] '52[; 32] shedl 520331 Plug-in Basic, Switch 2.56 [65.0] 2.29[58.2]
J Basic, Holding Coil 3.10(78.7] 2.83[71.9]
Solder Basic, Switch 2.27 [57.6] 2.00[50.8]
*7 520132] Turrent Basic, Holding Coil 2.81([71.4] 2.54[64.5]
‘ | =i - h‘;‘ﬁ\l—m {g‘;‘;z::f)‘ Seal or PCB Basic, Holding Coil, Rod Mtg. 2.85[72.4] not available
. DS D52 TOP DS1 DS2
%éﬁ Sagem 96182 ’%@j’g ; To;;]sz
%@Té{ ANA 7o o eoem Table 1. 8Amp Plug-in, Turrent and PCB Terminations
m%‘m m & AN A
G o o
HE L = [

[ —] 75 [19.3] |- —1 .68 [17.3] |——
JH_WL 90[L29] 52[:33] f f f f
: L oS 63[16.0] .52[13.3] 53[;6'01 52 [13'3]
i

Figure 5. Spraytight Seal

Figure 6. Dust Resistant or Dripprof Seal

N 09[2.4]
37[9.4] 1a[34] —| Bt
\ S
TOP TOP .03 Thick Panel Seal TOP
Sagem 96182 Sagem 96162 (Optional) Sagem 96182|
1.01[25.7 agem
. [25.7]

PLUG-IN TERMINATION TR v |0 v

R.05 [R1.2]/
= [} —= =

- - =]
‘ ; | 68 [17.3] |- | 68 [17.3] |~
90[229] .52[133] IlD
‘ i f I ! !
63[16.0] .52 [13,3] 63[16.0] 52 [13.3]
4
37[9.4] [fl r 09[2.4] r 09[2.4]
Tor = =1
Sagem 96182 TOP TOP
1.01[25.7 Sagem 96182 agem
1 A A [25.7] - 1.01[25.7] I 91“2 DIM «L»
L D] e o J
Spray Tight Termination Type Device Description Unsealed Or Dripproof
L 5 R.05 [R1.2]/ R.05[R1.2] /
== = = IWTS Basic, Switch 2.74[69.6] 2.47[62.7]
—J [ — Holding Coil, Basic 3.28[83.3] 3.01[76.4]
i
25[6.4]M 25[6.4]M
[ *] ax [“i\z_l Holding Coil, Basic, Rod Mtg. 3.32[84.3] not available
1 Terminal Area Terminal Area
Figure 7. Spray Tight Seal Figure 8. Dust Resistant or Dripproof Seal Figure 9. Rod Mount

Table 2. 8 Amp IWTS



ENVIRONMENTAL SPECIFICATIONS

Operating Temperatures
Storage Temperatures
Thermal Shock
Moisture

Salt Spray

Sand and Dust
Fungus

Vibration

Shock

Explosion

Magnet Effect

Power Input

Voltage Spike

Audio Frequency Conducted Susceptibility

Induced Signal Susceptibility

Emission of Radio Frequency Energy

-40C°to +71°C
-55°Cto +85°C

MIL-STD-202, Method 107, Condition A
MIL-STD-202, Method 106

MIL-STD-202, Method 101, Condition A, 96hours

MIL-STD-202, Method 110

MIL-STD-810, Method 508, All Materials used are non-nutrient to fungus

MIL-STD-202, Method 204m Condition B, for single channel mount. For multiple channel matrix mount, contact the factory for information

MIL-STD-202, Method 213, Condition B

MIL-STD-202, Method 109
RTCA/DO-160, Section 15, Class Z
RTCA/DO-160, Section 16, Category Z
RTCA/DO-160, Section 17, Category B
RTCA/DO-160, Section 18, Category Z
RTCA/DO-160, Section 19, Category Z

RTCA/DO-160, Section 21, Category M

ELECTRICAL SPECIFICATIONS

584 and 584 Millenium Current Ratings'’

Note 1 Contacts subjected to currents over 100 mA are no longer useable for low current applications. Contact Resistance: Initial contact resistance at 6 VDC, 100 mA is 25 mQ maximum. Post application resistance is 1% of

Load Sea level 28 vdc Max Sea level 115 vac Max 50000 Ft 28 vdc Max 50000 Ft 115 vac Max Life

Resistive 80A 8.0A 50A 50A 25 000 cycles

Resistive 50A 50A 3.0A 3.0A 100 000 cycles

Inductive 40A 40A 25A 25A 25 000 cycles

Inductive 05A 05A 03A 03A 100 000 cycles

Lamp 1.0A 1.0A - - 50 000 cycles
Table 3. Other application values can be identified on the switch life graph shown in figure 13.
584 and 584 Millenium Current Ratings'’ 1

Logic Level Sea Level 5 vdc Max Life 1 i

Resistive 0.01A 50 000 cycles 13

12
n
584 Low Level Rating’ bl
- \
Low Level Sea Level 0.03 vdc Max Life 3 \
Resistive 0.01A 200 000 cycles st \\ RESIVE
5 AN N INDUCTIVE
N

584 Millenium Low Level Rating' : i

Low Level Sea Level 0.01 vdc Max Life 1

Resistive 0.003 A 1000 000 cycles 0 . 100 200 300 400 500 600 700 800 900 1000

ycles ( thousands )

the electrical circuit when measured during the operation of that circuit. Since the switch contacts are not hermetically sealed, actual contact resistance will vary based upon the cleanliness of the operating environment.

Note : Lamp positions are as viewed from the front of the display.

Bi o Ao oD3
o ito—oc
gf o alo—oB3
e N

Figure 14.
4PDPT Switch
DS1 DS2
+8
o | +9
-7
DS4  DS3
+5
+6
-4
Figure 17.

C1 Four Lamp Separate Power & Ground not available
with holding coil devices (see C2 or C3).

-10
CR2
L1
s1 CR1
+6 0-0C
D2 0—=0 |
—0—o0D3
D2 0—A
C2 o—o_
~o—o0C3
Clo—4A
B2 o—o0 |
—0—O0B3
Bl o—4A
A2 O—O_|
—O—OA
Al O—A 3
Figure 15.
4PDPT Switch with Alternate Holding Coil
DS1 DS2
+8
o |
=7 DS4  DS3
+5
L———0-4
Figure 18.

C2 Two Lamp Common Power & Ground

10

6
D2 O—O\y\o—o
D
D2 o—4 3
2 o—O\Lo—oCE'a

C1o—A|

B2

B1 O—O\I\O—O.B?,
A2 O—O\Lo—oAgg
Al o A

Figure 16.
4PDPT Switch with Momentary Holding Coil

DS1 DS2
+8
+9
DS4| DS3
+7 +5
—0
-4
Figure 19.

C3 Four Lamp Separate Power & Common Ground

DS1 DS2
AN /m/<
MANGARNNYY

o 8+
——o ,

DS4 DS3
A XL
AN

»0 5+

Figure 20.
C5 Two Lamp Common Power & Four Lamp Common
Ground



DISPLAY SPECIFICATIONS OPTICAL SPECIFICATIONS

The Series 584 is available with a variety of display screens. The
most common types are listed below. For special requirements,
contact the factory customer service center.

All sunlight readable displays meet or exceed the
requirements of MIL-PRF-22885/110

Contrast

Luminance The below table specifies the sunlight readability by contrast values

between legend and background for sunlight readable display
types. The measurements shall be performed at the following
illumination conditions: 10,000 fC of 3000K to 5000K light source

The below table specifies the Luminance of PBAs at bright mode
and dim mode. Bright mode luminance values are provided when
the input voltage is 28V. Dim mode luminance values are provided

DISPLAY TYPE DESIGNATION WITH LIGHT SOURCE NOT ENERGIZED WITH LIGHT SOURCE ENERGIZED

Control Panel with illuminated pushbutton switches

MIL-PRF-22885 SAGEM LEGEND BACKGROUND | APPEARANCE/DESCRIPTIONS LEGEND BACKGROUND APPEARANCE/DESCRIPTIONS when the input voltage is 14V. However, customers can specify non- incidents to the measured surface at 45°+2°. The photometer is
standard dim voltage within the range of 12V to 22V. positioned perpendicular to the measured surface.
White characters Color characters
N 1 White Black on opaque black Color Black on black
background background . Luminance (fL) Luminance (fL) Aen . 3
Aviation Color Bright mode at 28V Dim mode at 14V Aviation Color On-Contrast (C}) Off-Contrast (Cy,)
RED >250 155 RED >0.6 <0.1
Opaque black Black characters AMBER AMBER
W 2 Black White SAGEM characters on Black Color SAGEM on color 2250 155 206 =01
white background background GREEN 2250 15%5 GREEN 206 <01
WHITE >250 155 WHITE >0.6 <0.1
Hidden characters Color characters on BLUE =200 10£5 BLUE 206 <01
S 5 Not visible Black on black Color Black ELLELAN  black background.
background Sunlight Readable ..
Chromaticity
. . . . Ch ticity Coordinat
Opaque black Black characters The typical color coordinates of illuminated characters and Color rzr::e::): cﬁ;;g;a =
C 6 Black Color SAGEM Tha:cffs on g Black Color on color background shall be within the area defined by the following color x y
color backgroun back d . .. .
9 ackgroun coordinates based on the CIE 1931 Chromaticity diagram. 0.665 0335
RED 0.665 0.320
Hidden characters Black characters 0.695 0.290
B 8 Not visible Black on black Black Color on color 0.710 0.290
background background 0.540 0.459
0.540 0.445
T AMBER 0610 0375
Opaque white White characters 0.625 0.375
Special 9 White Black characters on opaque White Color on color 0.150 0.808
black background background
GREEN 0.150 0.640
0.300 0.640
. 0.300 0.694
White characters on Color characters on e £
special 40 White Black black background for Color Black black background for LAG gy paTT UL oo 8US T g;zg 8;;2
| bient light ient i ’ '
ow ambient lig low ambient light E} B WHITE 0.400 0.390
White ch t Color characters on 0360 0420
B ite characters on
' White Black @ black background Color Black SAGEM black background. 0.175 0.005
special 120 e I—i'a_d"“h""t“""""""“""""""“""" """“""“C--I-"I:l ----------- - BLUE 0.175 0.175
idden characters on olor characters on P
0.077 0.175
Black Black - black background Color Black - black background. T \ ’ ;



NVIS Compatible Display

Sagem NVIS compatible displays meet the requirements of MIL-L-
85762A and MIL-STD-3009.

The typical sunlight readable NVIS displays are shown in the
following table.

WITH LIGHT SOURCE NOT ENERGIZED WITH LIGHT SOURCE ENERGIZED
NVIS Color and Radiance
LEGEND BACKGROUND |  APPEARANCE/DESCRIPTIONS LEGEND BACKGROUND APPEARANCE/DESCRIPTIONS
The center chromaticity coordinates and its radius of a circle for each
Red characters on NVIS compatible color is specified in the table. At the luminance
Red Black black background . . . , , ..
level specified in the following table, the u’ and v’ chromaticity
coordinate values for Green A and White shall be within the areas
by the defined circles; the u’ and v’ chromaticity coordinate values
Yellow characters L
Yellow Black on color for Green B, Yellow, and Red shall be within the area by the defined
background circles and CIE 1976 diagram boundary.
Hidden characters ) The NVIS radiance for each NVIS compatible color shall meet the
White characters on
Not visible Black on black White Black black background. requirements in the table at the specified luminance level.
background .
Sunlight Readable
Chromaticity Coordinates Based on CIE 1976
Green B characters u' “ v Luminance (fL) SISt
Breen B Black on color RED B 0450 | 0550 | 0060 15 47x10° < NRb < 1.4x107
background YELLOW B 0274 | 0622 | 0083 15 4.7x10% < NRb < 1.4x107
YELLOW A 0274 | 0622 | 0083 15 5.0x10* < NRa < 1.5x107
Green A B
Green A Black characters on GREEN B AandB | 0131 | 0623 | 0057 0.1 NRa, NRb < 1.7x1077°
color background GREEN A AandB | 0.088 0.543 0.037 0.1 NRa, NRb < 1.7x107°
WHITE AandB | 0190 | 0490 | 0.040 0.1 NRa, NRb < 1.0x10°
Luminance - NVIS Compatible Display
. Luminance (fL) Luminance (fL)
NVIS-Compatible Color . X . .
P Bright mode at 28V Dim mode at 14V Contrast — NVIS Compatible Display
RED B 2200 1545 The below table specifies the sunlight readability by contrast values
'YELLOW Aand B >200 15%5 ; .
WHITE AondB 00 between legend and background for sunlight readable display types.
an > 15+5
T GREEN B AandB 500 1oes The measurements for NVIS Red, NVIS Yellow, and NVIS Green B shall
> + L R " . NVIS-Compatible Color Class On-Contrast (C,)  Off-Contrast (C,)
52 GREEN A AandB > 200 1515 be performed at t.he foIIowmg |II.um|nat|on conditions: 10,000 fC of
3000K to 5000K light source incidents to the measured surface at RED B 206 <0.1
Note 1: PBAs of Yellow Class A, White, Green A, and Green B 45°+2° The photometer is positioned perpendicular to the measured YELLOW AandB 206 <0.1
are able dimmable continuously to less than 0.1fL. surface. The measurements for NVIS Green A shall be performed WHITE AandB 206 <01
. L ing i it Hione ; GREEN B Aand B >06 <0.1
Note 2: Legends with Green A applications appear the same at the following illumination conditions: 50 fC of cool light source o o
F2 incidents to the measured surface at 45°+2°. The photometer is GREEN A an =0 =01

as the markings of the illuminated panels.
positioned perpendicular to the measured surface.



CREATE YOUR OWN REFERENCE

This catalog describes the standard and optional features
of the Series 584. To determine the correct part number,
refer to the following pages. Samples of the typical part
number are shown on each page to aid your selection.

ON/OFF

Display
configuration

Character Legend

Front/Height Configuration Legend

Series No. Unit Options  Switch Action Termination Lamp Circuit ~ Panel Thickness Voltage Display Screen Display color

o Series Codes
58471A4B5C1D2G28L5000N2(GR),P12,16 ON/OFF

The series number is identified by the first three or
four digits of the part number.

584 584
584 with QA per M22885/110 584H
584 Millenium 584M

e Termination and Mounting
58471A4B5C1D2G28L5000N2(GR),P12,16 ON/OFF

The letter “B” and the digit following it identify the termination and
mounting method.

9 Option Codes
58471A4B5C1D2G28L5000N2(GR),P12,16 ON/OFF

Several products options are identified by the next
two digits of the part number. Use the table below

to select the lighting option, sealing level. Termination 'g':::;?nugmcg::::; c::r:';'zta:rb:ns WireSize  Code
Plug-in 8A M39029/22-192  20-24 AWG B5
LED with Step Dimming 7 solder Turret 8A N/A 20-24 AWG B2
LED with Linear Dimming 8 PCB 8A N/A 20-24 AWG B3
LED-NVIS with Step Dimming 9 IWTS 8A M39029/1-100 22-26 AWG B4
M39029/1-100 22-24 AWG B4
Solder Turret w/Rod Mount 8A N/A B7
Dust Resistant 0 PCB w/Rod Mount 8A N/A B8
Drip-proof, with Panel Seal 1 IWTS w/Rod Mount 8A M39029/1-100 22-26 AWG B9
Spraytight, With Diaphragm Seal 2 M39029/1-101 22-24 AWG

e Lamp Circuit Codes
58471A4B5C1D2G28L5000N2(GR),P12,16 ON/OFF

The letter “C" and the digit following it designate the
lamp circuit. For information on custom circuits, contact
the factory customer service center.

9 Switch Action Codes
58471A4B5C1D2G28L5000N2(GR),P12,16 ON/OFF

The letter “A” and the digit immediately following it
identify the switch action

Basic Unit Code

4PDT Monetary Switch Al Dual Ground , 4 Way Split C1
4PDT Alternate Switch A2 Dual Ground , 2 Way Split c2
4PDT Momentary Holding Coil Switch A3 Common Ground, 4 Way Split a
4PDT Alternate Holding Coil Switch A4 Common Ground, 2 Way Split (&)

@ Mounting Hardware Codes
58471A4B5C1D2G28L5000N2(GR),P12,16 ON/OFF

The letter“D” and the digit following it identify the mounting hardware
requirements for IWTS, solder and PCB units. This code is omitted
if a plug-in mount unit is specified. Plug-in hardware is specified by
separate part numbers listed later in this catalog. Custom mounting
hardware is available by request. Contact the factory customer service
center for information.

Spacer Spacer Height Panel Thickness Range

No Spacer = 0.030-0.149(0.76-3.79 mm) D25
Black 0.100(2.5mm) 0.030-0.149(0.76-3.79 mm) D1
No Spacer - .150-0.269 (3.80-6.83 mm) D26
Black 0.100 (2.5mm) .150-0.269 (3.80-6.83 mm) D2

o Voltage Codes
58471A4B5C1D2G28L5000N2(GR),P12,16 ON/OFF

The letter “G” and the digit(s) following identify the lighting system
input voltage.

Voltage Type
5-VDC G5
28-VDC G28

Note : 5-VDCis available with linear dimming only

0 Display Screen Codes
58471A4B5C1D2G28L5000N2(GR),P12,16 ON/OFF

The letter“L"and the digits immediately following it identify the display
screen. Display screens vary by the light source specified. To select the
proper display screen code, identify the display type listed in the left
column and the light source listed across the top row. Display screen
types are described in the Optical Specification section.

Display Type NVIS Non-NVIS
1 L5001
2 L5002
5 L5060 L5000
6 L5006
7 L5007
8 L5061 L5008
9 L5009
12 L5062 L5012
40 L5066 L5040

Q Display Configuration Codes
58471A4B5C1D2G28L5000N2(GR),P12,16 ON/OFF

The letter “N” and the number following it designate the
lens configuration as follows: Full display and Split displays.




@ Color Codes
58471A4B5C1D2G28L5000N2(GR),P12,16 ON/OFF

The Letters in parentheses following the lens
configuration identify the lighted colors of the
unit. In split displays, multiple letters are used to
designate the colors of individual sections, in order
from left to right and top to bottom. For example,
in a four way split device, the designation (RWBG)
would identify a red upper left quadrant, white
upper right, blue lower left and green lower right.

Aviation Color Display Code

RED R
AMBER A
GREEN G
WHITE w

BLUE B

NVIS-Compatible Color Class  NVIS-Compatible Display Code

RED B K
YELLOW B J
YELLOW A T

WHITE A&B \%
GREEN B A&B H
GREEN A A&B F

CIE Chromaticity Diagram

2-degree Observer

m Character Font and Height Codes
58471A4B5C1D2G28L5000N2(GR),P12,16 ON/OFF

The Letter “P” and the digits following it identify the font style and character

height to be used for the legend nomenclature

ot Lt Letsr o
Helvetica Medium' 1 0.093 (2.4 mm)' 7 3 P11
Helvetica Medium 1 0.125 (3.2 mm) 5 2 P12
Helvetica Medium Bold* 1 0.125 (3.2 mm) 5 2 P12B
Helvetica Medium Condensed 2 0.093 (2.4 mm) 8 3 P14
Helvetica Medium Condensed 2 0.125 (3.2 mm) 6 2 P16
Helvetica Med Condensed Bold* 2 0.125 (3.2 mm) 6 2 P16
DIN 1451/17 4 0.125 (3.2 mm) 4 2 P18
DIN 1451/17 Bold* 4 0.125 (3.2 mm) 4 2 P18B
DIN 1451/17 Condensed 5 0.125 (3.2 mm) 6 2 P19
DIN 1451/17 Condensed 5 0.125 (3.2 mm) 6 2 P198
Futura Medium 7 0.125 (3.2 mm) 5 2 P20
Futura Medium Bold* 7 0.125 (3.2 mm) 5 2 P20B
Futura Medium Condensed 8 0.125 (3.2 mm) 6 2 P21
Futura Med Bold* 8 0.125 (3.2 mm) 6 2 P21B

Note 1: Default letter style and height. Allows two rows of text per half (N2) display, larger heights only allow one row of text.

Note 1: Average for a full width N1 or N2 display. Each legend will vary based on the actual letters used.
Note 1: Average for a half width N3,N11,N12,N13,N14 or N15 display. Each legend will vary based on the actual letters used.

Note 1: 15% wider character stroke width. Recommended for better off-angle viewing.

Horizontal Rows of Letters (6 characters or spaces per row 0.093" high)

123456 123456 123456 123456 123456
123456 123456 123456
123456 123456
123456 123456
123456 123456 123456 123456 123456 123456 123456
123456 123456 123456
12 13 4 15 16 17 18 19
Vertical Splits, Hrizontal Rows of Letter (3 characters per row 0.093" high)
123 123 123 123 123123
123123 gg 123 123123 123 }g; ]gg 1%2 123 Eg 123123 ]gg 123 123123
123 123 123 123 123123
,20 21 22 24 25 26 28 29 30

@ Legend Configuration Codes
58471A4B5C1D2G28L5000N2(GR),P12,16 ON/OFF

The two digits following the
second comma identify the legend
configuration. Legend configurations
are listed below. The .093 inch (2.4mm)
Character height is shown.

@ Legend Nomenclature
58471A4B5C1D2G28L5000N2(GR),P12,16 ON/OFF

Vertical Columns of Letters (4 characters or spaces per column 0.093" high)

1 11 111 1 1
2 22 222 2 || 2
3 33 333 33
4 44 444 4| 4

44 45 46 48

Three-way Splits and Four-Way Splits (0.093"]

123456

123456

AwWN =

52

The legend nomenclature must be written out as part of the catalog part number

when ordering a switch or indicator. The legend is appended to the catalog part
number after the legend configuration code. Commas are used between rows of
characters and a slash is used to identify legend splits. When specifying a legend
with a split, the order for the nomenclature is upper left, upper right, lower left and

lower right. Examples are listed below.

READY
ON TO 1
orF G0
120N ,16 ON/OFF ,14 READY, T0, GO 20411213



SERIES 584 PLUG-IN MOUNTING SLEEVES

WITH CONNECTOR BLOCK

Basic Mounting Sleeve 584-RDL5-XXX, 584-REL5 for M39029/22-192 Connector Pins

After the switch has been inserted in the panel, this sleeve slides over the behind panel
portion of the switch and is secured by tightening the pawl. When switch removal is
necessary, access to both the front and rear of the panel is required.

~—24

= J 1

Dim""

.22 Max Connector Block Extension/
Stain Relief Gromnet

TOP

™~

Connector Block

L
Panel Spacer
070 High with Panel Seal
.1000 High without Panel Seal

4—‘ ‘% Panel Thickness

Connector Block
Retension Tap (2 sides)

+.005 +0.13
689 005 | 17:50. 0113

4xR.03[RO.79Maximum —\
| |
| f

+.005 +0.13
T - 4‘» _ 7777+ _ L 6897008 [17.5070‘13
b

=

Alignment Notch

Mounting Sleeve Dash Numbers for Dust Resistant, Spraytight & Dripproof 8 Amp Devices

Device Code Dash Numbers (-XXX)

b S i i i e s i
Basic, Switch 584-REL5 -1 -2 -3 -4 -5 -6 -7 -8
Basic, Holding Coil 584-REHL5 -1 -2 -3 -4 -5 -6 -7 -8
Basic, Switch 584-REL5 -201  -202  -203 -204 -205 -206 -207 -208
Basic, Holding Coil 584-REHL5 -201  -202  -203 -204 -205 -206 -207 -208
Basic, Switch, Dripproof 584-REL5 -301 -302 -303 -304 -305 -306 -307 -308
Basic, Switch, Dripproof 584-REL5 -101  -102 -103 -104 -105 -106 -107 -108
Basic, H.C., Dripproof 584-REHL5 -101  -102  -103 -104 -105 -106 -107 -108
Basic, H.C., Dripproof 584-REHL5 -301 -302 -303 -304 -305 -306 -307 -308
Basic, Spray Tight 584-RDL5 -201  -202  -203 -204 -205 -206 -207 -208
Basic, H.C., Spray Tight 584-RDHL5 -201  -202 -203 -204 -205 -206 -207 -208

Note: The dash numbers shown are for applications without switch guards. For applications employing switch guards, please consult customer service.
Table 8

Basic Mounting Sleeve 584-RDL5-XXX, 584-REL5 for M39029/22-192 Connector Pins (cont'd)

Figure 23.
Plug-In Mounting Sleeve with Connector and Plug-In Mounting Sleeve

Mounting Sleeve Lengths For Dust Resistant, Spraytight & Dripproof 8 Amp Devices

-Tor-101 - - 252 3.06
-20r-102 - - 249 3.03
-3 or-103 - - 247 3.01
-4 0r-104 - = 243 297
-5o0r-105 - - 240 294
-6 or-106 = = 237 291
-7 or-107 - - 234 2.88
-8 or-108 = = 231 285
-201 236 290 263 3.17
-202 232 2.86 259 313
-203 230 2.84 257 3.10
-204 225 2.80 253 3.07
-205 223 277 250 3.04
-206 220 2.74 247 3.01
-207 217 271 244 298
-208 2.14 2,68 241 2.95
-301 - - 259 3.13
-302 = = 257 3.10
-303 - - 253 3.07
-304 = = 250 3.04
-305 - - 247 3.01
-306 = = 244 298
-307 - - 241 295
-308 = = 238 292

Table 9



SERIES 584 SNAP-ON MOUNTING

SLEEVES WITH CONNECTOR BLOCK

—1 =

Alignment

Indexing Key

| (momentary position)

Indexing Key

Tab X

—

Key Slot Position

Type of Device

Momentary switch
Alternate Switch
Indicator
Alternate Switch w/Holding Coil
Not Used

Table 10.

Figure 24.

Plug-In Mounting Sleeve Connector Block
Note: Polarity markings available upon request.

Figure 25.

Panel Cutout Snap-On Mounting Sleeve

Flush Mount (left) and Panel Mount (right)

Snap-On Mounting Sleeves 584-REL6-XXX, for
M39029/22-192 Connector Pins

In the snap-on version, the 584-REL5 sleeve is
modified to provide a positive stop above panel,
leaving part of the sleeve protruding above the panel.
The sleeve is installed and retained by a snap-on clip
assembled from the rear of the panel. The sleeve
assembly remains loosely attached to the panel until
the switch is inserted and tightened, creating a rigid
mounting. The switch is removable from the front of
the panel, rear access is not required. Not available
for use with the diaphragm seal switches.
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Description

Flush Mt., Basic

Flush Mt., Basic, w/HC
Panel Mt., Basic

Panel Mt., Basic, with HC

Dim“P”

.269 [4.29]
169 [4.29]
.253[6.43]
.253[6.43]

Dim“L”

2.64[53.7]
3.18[67.4]
2.34[51.6]
3.08[65.3]

584-REL6
584-REHL6
584-REL6
584-REHL6

-001 -002 -003 -004
-001 -002 -003 -004
-101 -102 -103 -104
-101 -102 -103 -104

SERIES 584 MATRICES

Series 584 matrices are modular units in which switches and indicators
can be mounted. The maximum square matrix is 5 x 5 and the maximum
rectangular matrix is 5 x 10. Contact factory customer service center for
information on other configurations. Wire terminals and installation
tools are listed on page 24.

Bezel Matrix 584-RELWY xxxx-1

The bezel matrix has a black colored bezel and is inserted through the
front of the panel. Matrix selection must be coordinated with switch
length. Fasteners are inserted into slots in the matrix after the matrix has
been inserted into the panel and are tightened to secure the unit. Switches
are removable from the front of the panel, rear access is not required after
being mounted in the panel. Not available with the diaphragm seal version.

Bezel Matrix Dimensions

IdentiFies

584-RELWY0203-1
584-RELWY0203-1
584-RELWY0203-1
584-RELWY0203-1

Matrix length

No. of units per horizontal row
No. of units per vertical column
Connector M39029/22-192

Use RELWY for basic units
Two digits

Two digits

One digit

Matrix Bezel

[] []

'X'+.180

4x R.031[R0.79] MAX

4—‘ ’4— Mounting Panel Thickness

/ Fastener Assy
p YI:E:B

N\

17 [43] ——

Connector Block/
Strain Relief

Figure 26.
Bezel Matrix




BEZEL MATRIX PANEL CUTOUT SIZES

X (HORIZ) =
NO. OF PANEL PANEL PANEL PANEL PANEL PANEL PANEL PANEL PANEL PANEL X+.78
Y (VERT) ¥ DIMX DIMX DIMY A7[43]— |=—
60[15.2]
1 985 985 | 1740 985 | 2495 985 |[3250 .985 | 4005 985 | 4760 985 | 5515 985 | 6270 985 | 7.025 985 | 7.780 .985
[25.02] [25.02] |[44.19] [25.02] | [63.37) [25.02] |[82.55] [25.02] |[101.73] [25.02] |[120.90] [25.02] |[140.08] [25.02] |[159.26] [25.02] |[178.43] [25.02] |[197.61] [25.02] 78[197] Typical iy ) )
=— Mounting Panel Thickness
2 985 1740 | 1740 1740 | 2495 1740 | 3250 1740 | 4005 1740 | 4760 1740 | 5515 1740 | 6270 1740 | 7.025 1740 | 7.780 1740 7
[25.02] [44.19] |[44.19] [44.19] | [6337] [44.19] |[82.55] [44.19] |[101.73] [44.19] |[120.90] [44.19] |[140.08] [44.19] |[159.26] [44.19] |[178.43] [44.19] |[197.61] [44.19] O O O O T Mounting Flanges
3 985 2495 | 1740 2495 | 2495 2495 | 3250 2495 | 4005 2495 | 4760 2495 | 5515 2495 | 6270 2495 | 7.025 2495 | 7.780 2495 77[19.6] - 7
[25.02] [63.37] |[44.19] [6337] | [6337] [63.37] |[82.55] [6337] |[101.73] [63.37] |[120.90] [63.37] |[140.08] [63.37] |[159.26] [6337] |[178.43] [63.37] |[197.61] [63.37]
4 985 3250 | 1740 3250 | 2495 3250 | 3250 3250 | 4005 3250 | 4760 3250 | 5515 3250 | 6270 3250 | 7.025 3250 | 7.780 3.250 O CH /
[25.02] [82.55] |[44.19] [82.55] | [63.37) [82.55] |[82.55] [82.55] |[101.73] [82.55] |[120.90] [82.55] |[140.08] [82.55] |[159.26] [82.55] |[178.43] [82.55] |[197.61] [82.55]
5 985 4005 | 1740 4005 | 2495 4.005 | 3250 4005 | 4005 4005 | 4760 4005 | 5515 4005 | 6270 4005 | 7.025 4005 | 7.780 4.005 M
[25.02][101.73] | [44.19] [101.73]| [63.37] [101.73] | [82.55] [101.73] |[101.73] [101.73][120.90] [101.73]|[140.08] [101.73] |[159.26] [101.73] | [178.43] [101.73]| [197.61][101.73]
6 985 4760 | 1740 4760 | 2495 4760 | 3250 4760 | 4005 4760 | 4760 4760 | 5515 4760 | 6270 4760 | 7.025 4760 | 7.780 4760 Y478 © ©
[25.02][120.90] | [44.19] [120.90] | [63.37] [120.90] | [82.55] [120.90] |[101.73] [120.90]| [120.90] [120.90] |[140.08] [120.90] | [159.26] [120.90] | [178.43] [120.90]| [197.61] [120.90] \
7 985 5515 | 1740 5515 | 2495 5515 | 3250 5515 | 4005 5515 | 4760 5515 | 5515 5515 | 6270 5515 | 7.025 5515 | 7780 5515 ] C°2t"r§f.§‘§e?i'§fcw
[25.02][140.08] | [44.19] [140.08] | [63.37] [140.08] | [82.55] [140.08] |[101.73] [140.08]| [120.90][140.08]|[140.08] [140.08] | [159.26] [140.08] | [178.43] [140.08]| [197.61] [140.08]
8 985 6270 | 1740 6270 | 2495 6270 | 3250 6270 | 4005 6270 | 4760 6270 | 5515 6270 | 6270 6270 | 7.025 6270 | 7.780 6270 O Gy 1
[25.02][159.26] | [44.19] [159.26] | [63.37] [159.26] | [82.55] [159.26] |[101.73] [159.26]| [120.90] [159.26]|[140.08] [159.26] | [159.26] [159.26] |[178.43] [159.26]| [197.61] [159.26] 60[15.3]
9 985 7025 | 1740 7025 | 2495 7.025 | 3250 7.025 | 4005 7.025 | 4760 7.025 | 5515 7.025 | 6270 7.025 | 7.025 7.025 | 7.780 7.025 o) Q o) O ! i
[25.021[178.43] | [44.19] [178.43] | [63.37] [178.43] | [82.55] [178.43] |[101.73] [178.43]| [120.90] [178.43]|[140.08] [178.43] |[159.26] [178.43] |[178.43] [178.43]| [197.61][178.43]
10 985 7780 | 1740 7.780 | 2495 7.780 | 3.250 7.780 | 4005 7.780 | 4760 7.780 | 5515 7.780 | 6270 7.780 | 7.025 7780 | 7.780 7.780 14%.19 Slot Typical 14[36] — 284[726]
[25.02][197.61] | [44.19] [197.61] | [63.37) [197.611| [82.55] [197.61] |[101.73] [197.61]|[120.90] [197.61]|[140.08] [197.61] | [159.26] [197.61] |[178.43] [197.61]| [197.61] [197.61]

Table 12.

Snap-On Mounting Sleeves 584-REL6-XXX, for M39029/22-192 Connector Pins

FLANGE MATRIX PANEL CUTOUT SIZES
In the snap-on version, the 584-REL5 sleeve is modified to provide a positive stop above

panel, leaving part of the sleeve protruding above the panel. The sleeve is installed and X (HORIZ) >
retained by a snap-on clip assembled from the rear of the panel. The sleeve assembly NO. OF PANEL
remains loosely attached to the panel until the switch is inserted and tightened, creating SIATIONS SOOI SUIOUI EUIOU UL EUIoU SUICUI SOOI SUIOUI SUICUI EUIOU
a rigid mounting. The switch is removable from the front of the panel, rear access is not Y (VERT) y DlMX B DIMX BIN DIMX BN DIMX DI DIMX DI DIMX DIMY | DIMX DIMY
required. Not available for use with the diaphragm seal switches. 1 . 5 775 | 1530 775 | 2285 775 | 3.040 775 3795 775 | 4550 775 | 5305 775 | 6.060 .775 | 6815 775 7570 775
[19.68] [19.68] |[38.86] [19.68] | [58.04] [19.68] |[77.22] [19.68] | [9639] [19.68] |[115.57] [19.68] |[134.75] [19.68] |[153.92] [19.68] |[173.10] [19.68] | [192.28] [19.68]
IdentiFies 2 775 1530 | 1530 1.530 | 2285 1.530 | 3040 1530 | 3795 1530 | 4550 1530 | 5305 1530 | 6060 1530 | 6815 1.530 | 7570 1530
R Matrix length Use RELX for basic units [19.68] [38.86] |[38.86] [38.86] | [58.04] [38.86] |[77.22] [38.86] | [96.39] [38.86] |[115.57] [38.86] |[134.75] [38.86] |[153.92] [38.86] |[173.10] [38.86] | [192.28] [38.86]
S84-RELX0203-1-.125 No. of units per horizontal row Two digits 3 775 2285 | 1530 2285 | 2285 2285 | 3040 2285 | 3795 2285 | 4550 2285 | 5305 2285 | 6060 2285 | 6815 2285 | 7570 2285
S RELX0203.1. 125 R rS——— Two digits [19.68] [58.04] |[38.86] [58.04] | [58.04] [58.04] |[77.22] [58.04] | [9639] [58.04] |[115.57] [58.04] |[134.75] [58.04] |[153.92] [58.04] |[173.10] [58.04] | [192.28] [58.04]
s 4 775 3040 | 1530 3040 | 2285 3040 | 3040 3040 | 3795 3040 | 4550 3.040 | 5305 3040 | 6060 3.040 | 6815 3040 | 7.570 3.040
SB4-RELX0203-1-125 Connector M33029/22-192 One digit 119.68] [77.22] |[38.86] [77.22] | [58.04] [77.22] |[77.22] [77.22] | [9639] [77.22] |[115.57] [77.22] |[13475] [77.22] |[153.92] [77.22] |[173.10] [77.22] | [192.28] [77.22]
584-RELX0203-1-125 Panel thickness Std thicknesses: 0.063 (1.6), 0.090 (2.3), 5 775 3795 | 1530 3795 | 2285 3795 | 3040 3795 | 3795 3795 | 4550 3795 | 5305 3795 | 6060 3795 | 6815 3795 | 7570 3.795
012532),01904:5) [19.68] [96.39] |[38.86] [9639] | [58.04] [9639] |[77.22] [96.39] | [96.39] [96.39] |[115.57] [96.39] |[134.75] [96.39] |[153.92] [96.39] |[173.10] [96.39] | [192.28] [96.3]
6 775 4550 | 1530 4550 | 2285 4550 | 3040 4550 | 3795 4550 | 4550 4550 | 5305 4550 | 6060 4550 | 6815 4550 | 7.570 4550
[19.681(115.57] | [38.86] [115.57] | [58.04] [115.57) [77.22] [115.57] | [96.39] [115.57]| [115.571115.57]|[134.75][115.57] | [153.92] [115.57] |[173.10] [115.57]| [192.28][115.57]
7 775 5305 | 1530 5305 | 2285 5305 |3040 5305 | 3795 5305 | 4550 5305 | 5305 5305 | 6060 5305 | 6815 5305 | 7570 5305
[19.68][134.75] | [38.86] [134.75] | [58.04] [134.75] |[77.22] [134.75] | [96.39] [134.75| [115.571[134.75]|[134.75][134.75] |[153.92] [134.75] |[173.10] [134.75]| [192.28][134.75]
8 775 6060 | 1530 6060 | 2285 6060 | 3040 6060 | 3795 6060 | 4550 6.060 | 5305 6060 | 6060 6.060 | 6815 6060 | 7.570 6.060
[19.681(153.92] | [38.86] [153.92] | [58.04] [153.92] | [77.22] [153.92] | [96.39] [153.92]| [115.571[153.92]|[134.75][153.92] | [153.92] [153.92] |[173.10] [153.92]| [192.28][153.92]
9 775 6815 | 1530 6815 | 2285 6815 | 3040 6815 | 3795 6815 | 4550 6815 | 5305 6815 | 6060 6815 | 6815 6815 | 77.570 6815
[19.681[173.10] | [38.86] [173.10] | [58.04] [173.10] | [77.22] [173.10] | [96.39] [173.10]| [115.57][173.10]|[134.75][173.10] |[153.92] [173.10] |[173.10] [173.10]| [192.28][173.10]
10 775 7570 | 1530 7.570 | 2285 7.570 | 3040 7570 | 3795 7570 | 4550 7570 | 5305 7.570 | 6060 7570 | 6815 7.570 | 7570 7570
[19.681[192.28] | [38.86] [192.28] | [58.04] [192.28] |[77.22] [192.28] | [96.39] [192.28][115.571(192.28]|[134.75][192.28] |[153.92] [192.28] |[173.10] [192.28]| [192.28][192.28]

Table 13.



SERIES 584 ROD MOUNT HARDWARE

Capsule 584 (See Pages 13-16)
The rod mount system allows for units to be mounted in the smallest allowable space Body 584 (See Pages 12-16)
by using a system of rods and plates to hold the switch/indicator units together and Mounting Hardware 584 (See Page 13)
fasten them to the mounting panel. Panel Seal and Retainer, Black 584-515-1
584-RELM Panel Seal and Retainer, Stainless Steel 584-515-2
) HOOC-XXX Frame Matrix Fastener 584-526
8 amp, M39029/22-192 Connector Block w/ Strain Relief 584-527
584-RELM0303-.125 Matrix length Use RELM for basic units
584-RELM0303-.125 No. of units per horizontal row Two dfg?ts
584-RELM0303-.125 No. of units per vertical row Two digits
584-RELM0303-.125 Panel thickness Std sizes: 0.063 (1.6), 0.090 (2.3), 0.125 (3.2) Connector Pin, 8A, M39029/22-1 92, Cr|mp Sty|el 1 ea. 58A-111-1
. . Connector Pin, 8A, M39029/22, 25 ct 58A-111-2
584-RELMxxxx-.xxx Dimensions - -
Connector Pin, 8A, M39029/1-100, Crimp Style, 1 ea. 58A-110-1
e a3l Connector Pin, 8A, M39029/1-100, 25 ct 58A-110-2
sel73]Typica o] Description Dim “P* Connector Pin, 8A, M39029/1-101, Crimp Style, 1 ea. 58A-110-3
L T _— Basic, IWTS 270 [68.6] Connector Pin, 8A, M39029/1-101, 25 ct 58A-110-4
| O 0 0 Of I WQH/ e Basic, 8 amp solder 245[62.2] Clear Plastic Switchguard 58A-104
Table 14. Wire Switchguard, Black 58A-105-1
Rod Matrix “Z" Tabulation . .
4 4x.03[R0.8IMAX Wire SWItChg uard, Red 58A-105-2
Y+40 Y+.74 =+
4 Installation and Removal Tools
K ' Lamp Capsule Removal Tool 58T-101
[0 Q 0 O T [ T Connector Pin Crimp Tool, for M39029/1 58T-109-1
v Mounting Flange (2) Connector Pin Crimp Tool, for M39029/22 58T-109-2
‘ X ' 090231 —| iz Connector Pin Removal Tool 58T-104
- Connector Block Removal Tool 58T-107
Figure 28
Rod Mount Matrix Torque Screwdriver 58T-106

ROD MOUNT MATRIX PANL CUTOUT SIZES

X (HORIZ) = 1 2 3 p :

- N —=|28[71]~—
| aalss] 80[20.3] [7.1]

NO. OF PANEL PANEL PANEL PANEL PANEL PANEL e saf213] —
STATIONS CuTOUT CuUTOUT CuTOUT CUTOUT CuTOUT CUTOUT %
Y(VERT) Y | DIMX DIMY | DIMX DIMY|DIMX DIMY | DIMX DIMY | DIMX DIMY | DIMX DIMY _ _— E — O

1 .700  .700 1.380 .700 2.060 .700 | 2.740 .700 3420 700 | 4.100 .700
[17.78] [17.78] |[35.05] [17.78] | [52.32] [17.78] |[69.60] [17.78] |[86.87] [17.78] |[104.14] [17.78] 91[23.1]
2 700 1380 | 1380 1380 | 2060 1380 | 2740 1380 | 3420 1380 | 4100 1380 ol
[17.78] [35.05] |[[35.05] [35.05] | [52.32] [35.05] |[69.60] [35.05] |[86.87] [35.05] |[104.14] [35.05]
3 .700 2.060 | 1.380 2.060 | 2.060 2.060 | 2.740 2.060 | 3.420 2.060 | 4.100 2.060 E= L — - /
[17.78] [52.32] |[35.05] [52.32] | [52.32] [52.32] |[69.60] [52.32] |[86.87] [52.32] |[104.14] [52.32] Cover Frame
4 700 2.740 1.380 2740 | 2.060 2.740 | 2.740 2740 3420 2740 | 4100 2.740 ——69l17.5] — —{ 32[81] —
[17.78] [69.60] |[35.05] [69.60] | [52.32] [69.60] |[69.60] [69.60] |[86.87] [69.60] |[104.14] [69.60] . .
Figure 29 Figure 30
5 700 3420 | 1380 3420 | 2060 3.420 | 2740 3420 | 3420 3.420 | 4100 3420 Wire Switch Guard Clear Plastic Switch Guard
[17.78] [86.87] |[35.05] [86.87] | [52.32] [86.87] |[69.60] [86.87] |[86.87] [86.87]|[104.14] [86.87] Not for use with Matrices Not for use with Matrices
6 .700 4.100 | 1.380 4.100 | 2.060 4.100 | 2.740 4.100 | 3.420 4.100 | 4.100 4.100

[17.78][104.14] |[35.05] [104.14] | [52.32] [104.14] [ [69.60] [104.14] | [86.87] [104.14]|[104.14][104.14]
Table 15

Specifications, illustrations and features shown in this brochure are based on the latest available information at the time of publication.

Although descriptions are believed to be correct, accuracy cannot be guaranteed. Eaton reserves the right to make changes in specifications,
materials, accessories and procedures at any time, without notice or obligation.
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SAGEM AVIONICS COSTA MESA
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KEY MISSIONS, KEY TECHNOLOGIES, KEY TALENTS

Sagem may, at any time and without notice, make changes or improvements to the products and services offered and/or
cease producing or commercializing them. Sagem is the commercial name of the company Sagem Défense Sécurité

SAGEM AVIONICS, LLC.

3184 Pullman Street - Costa Mesa, CA, 92626 - USA
Tel. : + 1 949-642-2427 - www.sagem.com
For information and support, contact us at: sacm.rfg@sagemavionics.com
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AEROSPACE & COMMERCIAL CONTROLS DIVISION

SERIES580&581
SUNLIGHT READABLE
AVIONICS SWITCHES




MSL SERIES 580&581

The MSC Series 580 Family was created specifically for
use in the cockpits of military and commercial aircraft.

Since our goal was to supply a lighted pushbutton switch
that would be more than merely suitable for airborne
applications, we came to you for advice.

Designed by a Panel of Panel Experts

We asked you, the people who manufacture avionics and
other aircraft panel equipment, to advise us on the problems
and needs in the cockpit regarding lighted pushbutton switches.

Our extensive survey was illuminating.

And the end result is a product that praobably coutdn’t be
better if you designed it yourself. Because you did, in a sense.

A Weighty Problem Resolved

it was no surprise to learn that weight was a chief concern
among airborne equipment suppliers.

But the degree of our success in solving the problem might
surprise you.

The maximum weight of the Series 580 switch is just
0.565 ounces (16 grams).

This is by far the lowest weight of any two pole double
throw lighted pushbutton switch with four lamps.

Ahead with Room to Spare

Our survey confirmed that panel space is expensive
real estate,

And the space behind the front panelisn't exactly low
rent either.

That's why the Series 580 and 581 is so smalk.

At 0.75-inches square, no other 4-lamp pushbutton switch
takes up less panel area.

And at less than 1 inch in depth, not including terminats,
the Series 580 is less than half as deep as comparable units.

In short, it cuts your space problems in half and leaves
twice as much room for the behind-the-scenes components of
your system.

Take data storage components, for instance. Think how
many bytes of information you could fit into the space each
Series 580 or 581 switch saves.

How to use this Catalog

This catalog describes each of the standard and optional
elements of the Series 580 and 581 switches and indicators. Te
determine the type of unit you need, simply select the codes
that define your cheice of each element. The selected codes,
written together, become the part number you will use when
ordering. A sample of a typical part number is shown with
callouts identifying what each code means and a page number

Outshines the Sun

Direct sunlight has been known to cause two kinds of
problems with lighted displays and pushbutton switches,

It can make lighted dispiays unreadable, and untighted
displays readabie.

In other words, direct sunlight can cause an energized
display tc appear blank, and it can cause a false image to be
reflected from an unenergized display.

The Series 580 and 581 overcome hoth serious problems.
Characters on their face are easily readable in direct sunlight,
regardiess of dispiay color—red, amber, white, green or blue,
And no disturbing false images are reflected; a dead face is
maintained at all times untit the unit is energized.

The sunlight readability and non-ghosting characteristics
of the Series 580 and 581 can be demonstrated in both the
cockpit and the laboratory.

The conditions encountered in the cockpit when direct
sunlight strikes the panel are simulated on the ground in the
following manner.

Intense light is directed at a reflective standard and
adjusted untit the reflected light equals 10,000 foot candles as
measured by a calibrated photometer.

Then the reflective standard is replaced by the switch, and
photometer measurements are taken at points in the legend area
and background area. Measurements within the legend area are
taken during both the energized and unenergized models.

In order to be truly sunlight
readable, the legend energized
contrast ratio Con and the legend
unenergized contrast ratio Corr
must meet the specifications stated
in Mi-S5-22885 using the following
formula;

Con = legend—background
background
Corr = legend —background

background

in this catalog that describes the element.

An alternate simplified method of ordering is available
where you can order a complete unit using only a four digit
Specification Sheet number. This number is assigned to a
specific customer and maintained by Master Specialties
Company. Consult your MSC representative for details.

(581) (32 (A1) (B81) (c1 {F4) {L5) (N2) (RG), 16 ON/OFF
580 22 Al B1 C1 F4 . L5 N2 (RG), 16 ON/OFF
Maodel Number Legend Configurations
Basic Unit 580 & 581—Page 5
Variations Lens Configurations
580—Page 4 580 & 581—Page 5
581—Page 8 Lens Type
Basic Unit 580 & 581—Pageb
580—Page 5 Lamps
581—Page 9 580 & 581 —Page 4
Terminals  Lamp Circuit

580—Page 4 580—Page 4
581—Page 8 581—Page 8

© Eaton Corporation, 1989.
2 _ All Rights Reserved.
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Basic Unit and Variations

The ordering code identifying the basic unit and its
variations consists of a five digit number. The first three digits
merely denote that it is a Series 580 unit. The next two digits
specify the panel thickness range, sealed or unsealed with
positive index pin or positive retention hinge.

Panel thickness from .030” to .093"

01  Positive indexing pin

02  Positive retention hinge

03  Positive indexing pin with drip proof seals
04 Positive retenticn hinge with drip prooi seals
Panel thickness from .094" {0 . 124"

11 Positive indexing pin

12 Positive retention hinge

13 Positive indexing pin with drip proof seais
14 Positive retention hinge with drip proof seals
Panel thickness .125" 10 .187"

21 Positive indexing pin

22 Posilive retention hinge

23 Positive Indexing pin with drip proof seals
24 Positive retention hinge with drip proof seals
Panet thickness from ,188" to 250"

31 Pasilive indexing pin

32  Positive retention hinge

33 Positive indexing pin with drip proof seals
34  Positive retention hinge with drip proof seals

Mounting

The basic unitis supplied with an anodized housing and
single mounting sleeve for panel thicknesses from .032" to
250", Consult factory for additional panet thicknesses.

Drip Proof Seals
The Series 580 is offered with an integral silicon rubber
capsule seal and a neoprene rubber coated metat panel seal.

Positive Indexing Pin and Positive Retention
The Series 580 is available with a positive indexing pin
which ensures the proper placement of the lamp capsule
during relamping. Also available is a positive retention hinge
which prevents the complete removal of the lamp capsule.

80 - A1B1C1 |

Basic Unit, Terminals, Lamp Circuit

The Series 580 is available in one and two pole momentary
or alternate action units, or as an indicator only. See Table 1 for
ordering codes.

Momentary Action Switch 1 PDT or 2 PDT

Depressing front lens transfers switch contacts so tong as
the front Iens is held down. Removing actuating force retumns
switch contacts to their normal position and front lens returns to
its retracted position.

Alternate Action Switch 1 PDT or 2 PDT
Combines capability of both indication and switching.

Depressing front lens transfers switch contacts, and they

remain transferred even after the actuating force is removed.

The front lens remains in the down position. Depressing

the front lens again returns the switch centacts to their

normal pasition.

Form Z Switch Action

1PDT 2PDT
T we
JoNS o, oA T Ane,
ONOA AND o, oo 1 _me g,
oNOA ANG,

- L1—Lens Type 1—Lighted Letters: Engraved ietters appear

Indicator

The basic unit may be ordered without a switch mechanism for
applications requiring indication only.

tamp Types

The Series 580 uses four T-1" midget flange based
incandescent lamps which are available in 5, 12, 14, and
28 volts.

DESIGN DESIGN MSCP DESIGN

VOLTS AMPS * 15% WATTS
F1346 5.0 06 .05 .30
F338 5.0 021 034 A1
F4'5 28.0 .024 15 67
F5 12.0 03 10 .36
F&'® 14.0 04 15 56
Fgzs 5.0 .06 15 .30
F9° 280 016 072 +25% 45

1 CAUTION: When using high wattage lamps, additional heat sinking and air flow
must be provided. Also matrix mounting is not recommended.

2 Recommendad lamp for L5 lens configuration (SRL}.

3 Not recommended for high ambient light tevels.

4 U5 MIL 5TD: MS24515.

5 Only for use with extended 581 version.

& All 5 volt lamps have nickel-plated bases.

The Series 580 is available with an RFI screen. To order
the 580 with RFI, merely add an "H1" after the lamp callout.

0
Lens Types

white on a black background untii illuminated and then letters
appear in color, background remains black.

L2—Lens Type 2—Lighted Background: Engraved letters
appear black on a white background until illuminated and then
background appears in color, letters remain black,

L3—Lens Type 3—Hidden Message Lighted Letters:
Engraved letters are not legible until illuminated and then
letters appear in color, background remains black.

L4—Lens Type 4—Hidden Message Lighted Background:
Engraved letters are not legible until illuminated and then
background appears in color, letters remain black.
L5—Lens Type 5—Sunlight Readable: Letiers are not legible
until illuminated and then letters appear in color, background
remains black. When illuminated, lighted letters are readable
in direct sunlight.

L6—Lens Type 6—Colored Background: Engraved letters
appear biack against a colored background untit illuminated
and then background appears in lighted color, letters

remain black.

Lens or Color Filter Removal

The display lens and associated color filter assembly can i
be removed which allows for easy changing or cieaning. After '
freeing the lamp capsule assembly, and the metal lens retainer,
the display lens and color filter can be removed. Field replace-
ment of the color filter assembly can only be made on an
unsealed unit.




Table | 580 Series basic units

TYPE OF BASIC UNIT

PART NUMBER BY LAMP CIRCUIT

| "
Lo :@oF— [ @ ., [o @F—
L -
F————0G G N
o H I+
(O OF—: [@5 0 ORI I
o B
LAMP CIRCUIT 1{C1) LAMP CIRCUIT 2 (C2} LAMP CIRCUIT (C3)
INDICATOR
WITH P.C.B. TERMINALS ADBSCH AOB5C?2 AOB5C3
WITH SOLDER TERMINALS A0B6CH AOBEC2 AOBBC3
HIGH CURRENT SWITCHES
1PDTMOMPE.C.B. TERM. A1B1CH A1B1C2 A1B1C3
1PDT MOM SOLDER TERM. A1B3CH A1B3C2 A1B3C3
2PDT MOM P.C.B. TERM. AZB1CH N/A A2B1C3
2PDT MCM SOLDER TERM. A2B3C1 NA A2B3C3
1PCT ALT P.C.B. TERM, A3B1CA N/A N/A
1POT ALT SOLDER TERM. A3B3CH N/A N/A
2P0T ALT P.C.B. TERM. A4B1CH N/A NIA
2PDT ALT SOLOER TERM. A4B3C1 NIA N/A
LOW CURRENT SWITCHES
1PDT MOM £.C 6. TERM. A1B2C1 A1B2C2 A1B2C3
1PDT MOM SOLDER TERM. A1B4C1 A1B4C2 A1B4C3
2PDT MOM P.C.B. TERM. A2B2C1 N/A A2B2C3
2PDT MOM SCLDER TERM. A2B4C1 N/A A2BAC3
1PDT ALT PC.B. TERM. A3B2CA NZA N/A
1PDT ALT SOLDER TERM. A3B4CH NZA N/A
2PDT ALT P.C.B. TERM. A4B2CH N/A N/A
2PDT ALT SOLDER TERM. AABACH N/A N/A

Lens Configuration

From the illustrations below select the lens configuration
you need (Exampie N2). The letters in brackets indicate what
colar filters are necessary and their position when a multiple

splitiens is ordered,

Vertical Splits, Horizontal Rows of Letters {3 characters per row
093" high)

123
peafrza

123
123

e 121
120
123

2i 20 24 25
N1(R) N2{RG) N3(RG) N11(AGR) —
R A 1z 123 1eafrza
R AIG EEIIEE YEM L 123122
R [ R G 123 '23523 =§3|zz
G R o —
— 28 29 30
N12(vGR} “_”ﬂﬁ) *\i‘f{G_"ﬁ) NE_’_\EG) Verticat Rows of Letters {4 characters or spaces per row 093"
Y A Y R|all high)
-— B G
G I R R B BiG ! s ) ]
— ———— ) 2 2 2 2 4 2 2
(Aviation {Bllue {Gjreen (Ried (Whhile ()eliow 3 33 303 a3 3
vellow Mot on L5 a P PRI a
16 ON/OFF T 45 6 48
Legend Configuration Three Way Splits and Four Way Split (093" high)
The part number code for a legend, when required, should
follow the display lens code, since it indicates the legend V2 |2:!l 123ass l s3fie { e ves) !
configuration and legend wording. I } | Ij { ’“1 2 [ Do i
To order a legend first choose the appropriate legend e ' ‘ ‘
configuration number, 52 60 100 204 212

Horizontal Rows of Letters (6 characters or spaces per row

093" high}

123458
1234586
123456

1234586
12345686

123455

Once the legend configuration has been specified it will be
necessaty to write out the actual legend information required,
using commas between rows of characters and a diagcnal
slash to indicate where a splitis. When specitying a split the
order 1o which the words would be writien is upper left, upper
right, lower left, and lower right as viewed from the front panel.

? 3 14
121430 12aase READY 2
Frver Errvry ON 0 !
123458 1234586 123458 OFF GO 3
16 17 18 19 120N 16 ON/OFF 14 READY,TO,GO 204 1/2/3

%))




Specifications Electrical Switch Contact Ratings

Environmental B1 & B3  Silver (High Current)
Vibration: 15 G's at 10 to 2000Hz 28 VDG at Sea Level NO or NG
{per Mil-5td 202, method RESISTIVE load 8 amperes
204, Cond B) INDUCTIVE load 5 amperes
. , . MOTCR load 5 amperes
Shock: 75 G's (per Mil-Std-202, LAMP Ioad 1
Method 213, Cond B) oA smpere
Salt Spray; (pe{ Mil-5td-202, Method 28 VOC at 80,000 feet NOor NC
101, Cond A) RESISTIVE load 8 amperes
Operating Temperature u%%%lg‘f toad g;”;ﬁggfes
Range: —55°C to + 85°C
Non_Operating 110 VAC at Sea Level NO or NC
Temgperature Range: -55°C to +85°C RESISTIVE load 7 amperes
Drip Proof: Per Mil-Std-108 ﬁ?ﬂ%‘ﬁ@f oad 33@52@3
Mechanical B2 & B4  Gold (Low Current)
Weight: 16 grams maximum 28VDC at Sea Level NO or NC
Mounting: Panel! thickness from .030" to RESISTIVE load 5 amperes
250" using an anodized INDUCTIVE load 3Jamperes
mounting sleeve. Contact factory 28 VDC at 80,000 f NG or NC
for additional panel thicknesses.
RESISTIVE load 5 amperes
Switch Terminals: PCB:.020 x 030" INDUCTIVE load 3 amperes
gold plated (B1 and B2) Low level rating: 01A @ .03 VDC or A.C. peak
Solder Terminal: single turret gold - - -
latad (BS Dlelect_nc—‘EO_OO VRMs min at Sea Level )
p Insulation Resistance— 1000 megohms, min.
and B4} . .
N - . Dimensions
Lamp Terminals: PCB: .%25 Bx .025" gold plated Dimensions are in inches.
(B1, B2, B5) Tolerances on decimals: X = .1 (2.54)
Solder Terminat: salder hook gold XX + .03 (.76)
plated (B6) XXX + .010(.25)
Actuation Force: 2.0lbsto5.0lbs ()= milimeters
{unsealed unit)
Actuation Travef: 125" + 025
Switch Contacts: Movable and stationary: ¢ gg) ‘klﬁ 08) 26 D
Silver, gold plated, or ’
goid flashed l SW1 @“* swg/
Mechanicat Life: 100,000 cycles o fb - ‘5}
Electricai Life: 50,000 cycles eon — $§3 200 2
. ' 300 T 25 (5.08) ,@ - 566
Switch Configuration: FormZ {62 o C : ww T
(10.16) i 3 G o)
£90Sq. = 005 e TSOSQ___, 035 Max iA'R - {-B—H & Fozm
]*(17‘53 + 127) "1 070 Rad, Max RERH '-| I'F (89) E a4
{1.78) B (7 IS) {3.65)
&B 47 ¥
4
BB5 Sa.
(17.4}
Mire.
ﬁ;;:nrr‘\ncﬂergﬁld l Panel Seal \ i L
et m] e o

Mo. 1-64 Mounting Screw

VTOD {2 Ptaces)
749 5q. — . - 4
(18.78} - .
638q. ~ VE:IT‘EV:VUR Number T 5 5 i A G " a ¢ ; P vy
(16.0} ACBSCT . . [
TUREGT AZDICT
AIB2Ct A3B2CH L L L B I .
139 Nom, AZBIC1 ASBICH el e o
Switch Solder Terminats {3.53) 1,030 Max. AZB2CH 848201 [ L] - - . . -
and 26.16) 1
Lamp Solder Hooks '(05210} { d ADB5(2 . . - - -

ATBIC2 A1B2C2 ] [ ] - - L] L] - L) -

PCB Terminals

(se0 spocs :;, ”gf’?%) A0B5C3 sl a|e| =
AIBIC3 A1B2C3 e | o | al o | oo o8| e
AZB1C3 A2BZC3 [ ] ] - . - L] [ ] - - ] - L]
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-~ SUNLIGHT - -
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Series 581 Features

The Series 581 was designed to provide "true” matrix mounting.

Switches can be mounted in a variety of matrix types and sizes

and can be removed without disturbing behind panet wiring.
The Series 581 has other features that enhance its basic

design. The following describes the various types of 581s and

their major added features.

581 Standard Length Type |
Length = 1.03" behind panel depth
Salder or PCB Terminations

Form C switch action

581 Standard Length Type ll
Length = 1.20" behind panel depth
Solder, PCB, or Matrix Terminations
Form C switch action

581 Extended Length Typel

Length = 1.33" behind panel depth

Solder or PCB Terminations

Use with 28 volt lamps

Night Vision Lens System (consult factory)

LED lamp capsule {consult factory)

Two Color full display lamp capsule (consult faciory)
Form C switch action

581 Extended Length Type li

Length = 1.50" behind pansl

Solder, PCB, or Matrix Terminations

Use with 28 volt lamps

Night Vision Lens System {consult factory)

LED lamp capsule (consult factory)

Two Color Full display lamp capsute (consult factory)
Expanded iamp terminal capability

Form C switch action

Basic Unit and Variations

The ordering code identifying the basic unit and variations of
the Series 581 consists of the first five digits. As with the 580
the first three digits indicate the model number. The next two
digits indicate whether the unit is either an extended length
cor standard length. Also, the RFI callout is included in these
two numbers. In the Series 581 one sleeve is used for alt
panel thickness and all 587s are included with positive
retention hinges for lamp capsule retention.

561 Standard _ength Type |

11 unsealed

12 sealed

13 unsealed with RFI
14 gealed with RFI

581 Standard Length Type Il
21 unsealed
22 sealed

23 unsealed with RFI

24 sealed with RFI

581 Extended Length Type |
31 unsealed

32  sealed

33 unsealed with RFI

34  sealed with RFi

581 Extended Length Type
41 unsealed

42  sealed

43 unsealed with RFI

44 sealed with RFI

Mounting
The Series 581 is supplied with a mounting sleeve thatis
capable of fitting panel thickness from .030 to .250.

Drip Proof Seals
Since the basic difference between the 580 and 581 isin the
housing, the same Drip Proof seals are used.

Positive Retention Hinge

The Series 581 comes standard with a positive retention hinge
which prevents the complete removal of the lamp capsule
during relamping.

Basic Unit, Terminals, Lamp Circuit
The 581 is available in one and two pole momentary or
indicating alternate switch actions. See Table 2 for ordering
codes.

The 581 differs from the 580 in that the switch action for the
581is a Form C configuration.

Form C Switch
1 POT 2 PDT
N.C 5
MO e ¢ l: ji : ANO. oy
5 Ano, gt
10 0—f
& {5 N.O. o4

Lamp, Lens Type, Legend Configuration

Recause of the similarities to the Series 580, the ordering codes
for lamps, legend type, and legend configurations can be
derived from the Series 580. See Pages 4 and 5.

QPL

The Series 581 can be ordered per MIL-5-22885/101 and
HO2. To order a QPL Switch, insert an “H’" in the part number
between the Model Number (581) and the basic unit variation,
for example 58tH32A1B1CIF4LS. Not all 581 Part Numbers
are available as GPL itemns.

b
¢
i
E
8
Z
3
S
E
E
g
H




Table 2 581 Series basic units

TYPE OF BASIC UNIT

PART NUMBER BY LAMP CIRCUIT

PE(OR

2(D)

I—A..»-..—O 6
6 9
12 o @ 3 T @ 311 12 o—@—JFS 7 11
LAMP CIRCUIT 1 (C1) LAMP CIRCUIT 3 (C3)
LENGTH AVAIL, TYPE| TYPEH TYPE| TYPEI
STD or EXT 1.03" or 1.33" 1.20" or 1.50" 103" or 1.33" 1.20" or 1.50"
INDICATOR
FOB AOBSC1 ADB12C1 AOB5C3 AOB12C3
SCLDER AOBEC1 AOB15C1 AOBBC3 ADB15C3
MATRIX N/A AOBIC1 N/A ACBSC3
HIGHCURRENT  (SILVER)
1PDT MOM PCB A1BI1CH A1B10C1 A1B1CS A1B10C3
1PDT MOM SCLDER A1B3C1 A1B13CH A1B3C3 A1B13C3
1PDT MOM MATRIX N/A A1B7CA N/A A1B7C3
2PDT MOM PCB AZBICH AZB10CT AZB1C3 AZB1GC3
2PDT MOM SOLDER A2B3C1 AZB13C1 AZB3C3 AZB13C3
2PDT MOM MATRIX N/A AZBTCS N/A APB7C3
1POTALT PCB A3B1C1 ASB10CH N/A ASB10C3
1P0T ALT SOLDER A3B3C1 A3B13CH N/A A3813C3
1PDT ALT MATRIX N/A A3B7C1 N/A AIB7C3
2PDT ALT PCB A4BICT A4B10C1 NIA A4B10C3
2PDT ALT SOLDER A4B3C1 A4B13C1 N/A A4B13C3
2PDT ALT MATRIX N/A A4BTCH N/A AABTC3
LOWCURRENT  (GOLD)
1PDT MOM PCB A1B2C1 A1B11CT A1B2C3 A1B11C3
1PDT MOM SCLDER A1B4C1 A1B14CT A1B4C3 A1B14C3
1PDT MOM MATRIX N/A A1BBC1 N/A A1B8C3
2PDT MCM PCB AZB2C1 A2B11C1 AZB2C3 AZB11C3
2PDT MCM SOLDER APBAC1 A2B14C1 A2B4C3 AZB14C3
2PBT MOM MATRIX N/A AZB8CH N/A A2BSC3
1PDT ALT PCB A3B2C1 A3B11CH N/A A3BI1C3
1PDT ALT SOLDER AIBACH A3B14C1 N/A A3B14C3
1PDT ALT MATRIX NIA A3B8CA N/A A3B8C3
2PDT ALT PCB A4B2CT A4B11C1 N/A A4B11C3
2PDT ALT SOLDER A4BACT A4B14CT N/A A4B14C3
2PDT ALT MATRIX N/A A4BEC1 NIA A4BBC3




Dimensional Specifications Type |
Series 581 Type |

Sealed
TOP
(ig.lﬁ) Legend
Sa. Area
i 52
tia2n
Hn
75
M o) — ™
Sg.
Panel oo
oral
Seal Seat
13
483
Panal L )
Spacet ~" Il 1
1 T
L 1
1.00
1 1
Mounting L | 125400 &
Sleeve 3 1
Termnal
o - .
| I g
68
ft—— (17 27} —|
Sq
Panel Integral
Seal [Fanel Seat
Spacer ;
22
1559
Mounting
Sleave
Termenal
A A
Notes:

& For extended unit add 0.300" to dimension shown.
& Terminals for printed circuit board shall be .030 diameter for

lamp circuit and 030 x .020 blade for switch.

A Terminals for solder shall be single turret, 050 diameter for

lamp circuit and .05 x .02 blade for switch.

Terminal identification—Type |
{(Rear View)

E] 2 Z 3
00 =00 120,00 m4
O s Q s O oy
:3=) B L=1l1]
112 o1z 42
&) o 0
Sw1 Sw i Sw2

CKT - Indicator

2 El 2 3 2 3
00 12 0,0 1A o4
o} sa O sa O oy
g ] ]
1O B3 00 B 0, 0
o0 o O o Q0
=Tl Swl oWz

CKT 3-- Indicator

10

CXT 5. 8POT {Mom)

CKT 3—DPOT (Mom)

Series 581 Type |
Unsealed
TOP
5 o
l 62
(13.21)
St
NE
ot {19.1) ]
Sq.

16
14 06)
Panet
Spacer

1 ]
— }
1 1
Mounting ! 1 103
Sleeve | : ! {26 16} £
i 1
Ferrnmal 15
| I
Area e T {381}
68
pe— {17 27} —mf
5q
Panol
Spacer
:—I I 1
19
(4 B3)
1 1
103 1
£h 2618 \
Mountng
EJ Sleeve
15 Termina!
@8 L__ ___"“— Asea &&

A Dimensions are in inches. Unless otherwise specified,
tolerances are = 010 for three place decimals and + .03 for

two place decimals.

Recommended Panel Cutout for Individual
Mount—Type | & Type Il Solder and PCB Terminations.

a7
(178)
Ral Bax
I e
689
{17 500)
sq + _|_
+ 016
- 0o . vy J
{250y 780
19.8)
in
{ M f’i ™
L PN J
.780
(198)
Min




Dimensional Specifications Type Il

Series 581 Type
Sealed
TOP
81 Legend
{155 Adea
Sa.
J, 52
(13213
50
ril
— (12,7} ———f
Q.
Integral
Panel  Seal
Seat
19
4 Sﬂ
117
{29 72} &
28 20
71 ” ” 508
080
{2032y

B Inchex Pin (‘?GS”
Sa

" Notes:

4 For extended unit add 0.300" to dimension shown

£ Not included on Type It solder terminal units

& Terminals for printed circuit board shall be 030 diameter.
Terminals for solder shall be single turret 050 diameter.

£ Terminals for matrix plug-in shail be 040 diameter.

Terminal Identification—Type Il (Rear View),

Index Pin Sw Index P Sw1l Sw?2 Index Pin
CKT  Inthcator CKT 1 —5PDT (Mom: Alt) CKT + —DPDT {Mon Alty
] IR
6:0 10 6.8 1060 0¢
O s © s0 QO or
] ] ]
8 33 10
1O O .0p ©,0,%
[} O? jo R o] O 0
Index Pin Sw i Index P Swi Sw2 Index Pin
CKT3 -Incheator CKT 3—SPDT (hiom. All) CKT 3. DPDY (Mome-Al

Series 581 Type Il
Unsealed
TOP
eg%:?) e
l 52
{1321
5q
4—(18‘31*?) —
L)
{4 06}
ey

28 20
m UJ.L _08

080
(2 0324
Dra Index Pin
L {17 27) — |
Sq

Mounting Sleeve and Spacer is included on solder and PCB
type units

Recommended Printed Circuit Board Layout
Rear View

%/\
b %la o b

144
{3 655)
2z P40 gy

:7;;53) ;vsig, _—2 ] 'd?‘ -i
P

5 334}
—da— \ 100
X g (2 5a0) 200
(5 080) 420
¢ * {10 BGBY
I I
-+ FanY
N \
Localon for
80 index Pin
{2032}
038+ 004
(965) - 003 Dra Hole
160 12P
{4 084)
200
— {5 080) =
400
(i 180)

Notes:

1 Dimensions are in inches.

2 Unless otherwise specified, tolerances are + .010 for three
place decimals and =+ .03 for twe place decimais.

1




Specifications
Housing:

Finish:

Mounting Sleeve:

Finish:
Weight:

Jemperaiure
Characteristic:

Vibration Grade:
Operating Characteristics:
Pushbutton Extraction
Force:

Shock:

Thermal Shock: per MIL-
STD-202 Method 107
Condition A

Dripproot Test: per
MIL-STD-108

Electrical Ratings: per
MIL-S-22885 / 101

Low Level Life:

Marking:

Mounting Torque:

12

Aluminum Alioy

Chemical Film, per MIL-C-5541.

Aluminum Alloy
5052-0.

Chemical Film, per MiL-C-5541.

Type |: 18 grams maximum
(standard) 21 grams
maximusn (extended),

Type Hl: 21 grams maximum
(standard) 24 grams
maximum (extended).

—55°C to +85°C operating

—55°C to +85°C nonoperating

3 Axes (10-2000Hz). 15g per MIL-

8TD-202 Method 204 Condition B

Actuation force: 1 1o & pounds.
Actuation travel: 125 = (25,

2to b pounds.

75 G (MIL-STD-202, Method 213,
Test Condition B).

During high temperature portion of
thermal shock test, all four lamps
shall be energized with full rated
voltage. Total famp wattage shall
not exceed 1.2 watts.

When specified, test in accordance
with MIE-S-22885. There shall be no
leakage of water through the panel
and pushbutton seals as
determined by visual examination
and the dielectric withstanding
voltage test.

See Table Below. Following elec-
trical endurance switches which are
tested at the rated inductive load
shall only be required to cperate
the circuit.

Applicable for gold contact
switches. 50,000 cycles.

Per MiL-STD-130.

16 inch 0z. + 4 inch oz.

When speficied switches shall be
equipped with an RFI screen,
Resistance between the mounting
sleeve and the RFI screen shall be
measured in accordance with
Method 307 of MIL-STD-202 and
shall not exceed 1t ohm.

RF# Shielding: per MIL-
5-22885 Para 48321

ELECTRICAL RATINGS—SILVER CONTACTS (HIGH CURRENT) iy
Sealevel, 28 Vdc 70,000 Fest, 28 Vdc
LOAD
NOor NC NO or NC
(Amperes, max.) (Amperes, max.)
RESISTIVE 5.0 5.0
INGUCTIVE 3.0 2.0
LAMP 1.0 —
ELECTRICAL RATINGS~-GOLD CONTACTS (LOW CURRENT)} roy
LOAD SealLevel, 28Vdc 70,000 Feet, 28 Vdc
(Amperas, max.} (Amperes, max.)
RESISTIVE 1 1
INDUCTIVE 0.5 0.5

A Contacts are silver, gold ftash for solderakility and to pre-
vent silver tarnish.
4 Contacts are silver, gotd plated for low current applications,




“'MATRICES

Frame Type

Flange Type

RF

Moisture Proof
Variety of Sizes




Series 581 Matrices p—
The Series 581 Matrices are modular units that can have I

) ww | i
any number of channels into which a Series 581 Type Il units l D [ oo Freme
with connector terminals can be plugged in. The maximum -
square matrixis 5 x 5; maximum rectangular matrix is 5 x 10. B O D il

Consutt the factory for specific size requirements not shown.
Ready to Wire with Crimp-Type PCB, or Wire !

Wrap Terminals S
Avartety of insertabie terminals are available to wire the
connector block at the rear of each channel in the matrix.

i

»

PART NUMBER TERMINAL TYPE

581-921 Wire Wrap/PCB
581-914 Wire Wrap T e e e B e A
5B1-815 Wire Wrap
581-920 Crimp 4

1.73
(43.94)

075
{1905}

Once a terminal has been installed it is easily removed by
using a removal tool. Removal tool part number is 581-922 for E
terminal type 581-921, -914,and -915,

Connector Block Rear View Panel

Fastener

Jerminat

h\——m—ﬁ Terminai Block

Black E

-
SW 1 Sw2 c
z 3 i
1 - 4
insertable
Torminals
144
213 (3858) g T 1‘

282 TP 5 Ty Panel Thickness
{7163 (Sr?r?’ 2PL 7 B 5. g:‘v?)
TP S 100
2PL #L (2.540) Swichsingicator
+ E‘ 200 420 Module
l 8 9 10 {5 08B0} (10 668) o
(4.83)
N z
11 12 E {559
EB|EE S
| G =N : -
L, Jj % . F
N Placement of Terminal L
Pinis 025 Off
I N \ o y
\ isture
R Ty doa
200
o os0y
A0e
{10.166)

Series 581 Frame Type Matrix
The Frame Type Matrix is a front mount type which uses 5
fasteners that are slipped into the slots on the matrix frame. '
They are available for either the standard or extended length
581 Type |l units and are available with RF shielding, moisture
seal and a variety of frame colors. Consuit factory for specific

frame color requirements not shown.
Panel thickness range is from 030“ to .250". NUMBER DIMENSIONS NUMBER OF
Ordering information RECOMMET&;PANEL FASTENERS
581 . RWY XX XX - X OF MATRIX =+ .020(.51)  CUTOUT ¥ (.76) PER SIDE
ool AN AR T STATIONS
[:::1 Frame Black 1A 5150 ¢ D
150 1, 985 985 i
—A 2 Frame Grey (29.21)  (29.21) (25.02) (25.02)
T 2 1.808 1.908 1.740 1.740 2
—_— A (4B.AG)  (4B46)  (44.20) (44.20)
R RFI 3 2,663 2663 2.495 2.495 a
. —_ Drip-proof (67.649) (B7.84) (63.37) (63.37)
A 4 3.418 3.418 3.250 3.250 4
— Housing Assy, Standard Length #682) (86.82) (82.55) (82.55)
e Series 5 4178 4173 4.005 4.005 5
581 - REWY XX XX - X (106.00) (106.00)  (101.73) {101.73)
it =rr AL M il 6 4,928 4.928 4,760 4780 6
tw1 Frame Black (125.17)  (125.47)  (120.90) (120.90)
——2 Frame Grey 7 5.683 5.683 5515 5515 7
‘ _ {144.35) (144.36)  (140.08) (140.08)
. A B 6.438 6.438 6.270 6.27C 8
MMRFI (163.53) (163.53)  (159.26) (152.26)
E—— 9 7.193 7.193 7.025 7.025 9
e DFip-proof (182.70) (182.70)  (178.44) (178.44)
S Housing Assy' Extended Length 10 7.948 7.948 7.780 7.78C 10
_ Series (201.88) (201.88)  (197.61} (197.61)

£ Number of units in a vertical row (2 digits).

14 4. Number of units in a horizontal row (2 digits).




Series 581 Flange Type Matrix
The Flange Type Matrix is a rear mount unit for
=, applications using edge-lit panels. A variety of panel
~hicknesses are available as shown below. Consult
factory for other panel sizes.

PANEL THICKNESS
180 125 090 063

Ordering Information

581 - RX XX XX - X
T I Panel Thickness
1 2
A
- Matrix Assy, Standard Length
Series
58t - REX XX XX - X
T T T T Panel Thickness
A
7\
Matrix Assy, Extended Length

e Series

4 Number of units in a vertical row {must be 2 digits).
Number of units in a horizontal row {must be 2 digits).

>

o

Mairix Frame

O i = 19507
e

e
Al JLAC L ]
e

3a

(9.65)

TP

Mounting Flange

Swilch Indicator
Madule

Insetable Terminals

16 Panci
{4 08) Thckness
) |
I (4; ;g} & I
- 4’ é:_;;r;w‘nal
& Standard length 1.76" Extended length 2.06"
NUMBER DIMENSIONS
RECOMMENDED PANEL
OF MATREX +.015(.38) CUTOUT f'ggg .76)
STATIONS A B ps P
1 755 755 775 775
{19.18) {19.18) {19.69) (19.69)
2 1510 1510 1.530 1.530
(38.35) (38.35) (38.86) {38.86)
3 2.265 2.265 2,285 2.285
(57.53) (57.53) (58.04) {58.04)
4 3.020 3.020 3.040 3.040
(76.71) (76.713 (77.22) (77.22)
5 3.775 3775 3.795 3.795
(95.89) (95.89) (96.39) (96.39)
6 4,530 4530 4,550 4,550
(115.08) (115.08) {(115.57) (115.57)
7 5.285 5.285 5.305 5.305
(134.24) (134.24) (134.75) (134.75)
8 6.040 6.040 6.060 6.060
(153.42) (153.42) (153.02) {153.92)
9 6.795 6.795 6.815 6.815
(172.59) (172.59) {(173.10) {173.10)
10 7.55 7.550 7576 7.570
(191.77) {(191.77) {192.28) {192.28)

15
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ROTOgTEHTE

WORD INDICATOR LIGHT
SERIES 100 and 1100

Ly

F RIMOVARE |

S 12—

T POSITIVE
INDESING

: -y I HO TOOLS FOR
. SERIES 109 : : RELAMPING I

ROTO-JELLIFE

FRONT

HOUHTING 3 SERIES 1100

The Series 100 and 1100 Roto-Tellite are flush mounted two lamp word indicator lites. The rectangular
front lens and lamps are contained in a rotatable lite capsule which allows front of panel lamping and
lens installation. Basic units are available in numerous different configurations providing vertical stacks,
horizontal rows or matrices. The Series 1100 is slightly larger than the Series 100 and thereby provides
additional area for the engraved lens inscription. The basic unit is mounted from the front of the panel
by means of a front plate with mounting studs which also covers the panel cutout.

e s SERIES
SERIES 100 B 100
ROTO-TELLITE § ROTO—TELLITE




Basic Unit

MOUNTING

The basic unit consists of the lite capsule and ter-
minal base connected to a common mounting
bracket. Furnished separately with each basic unit
is necessary mounting hardware and a cover plate
with studs spot welded to its back face. The basic
unit is installed from the front of the panel. The
cover plate, which is installed from the front of the
panel, covers the mounting studs as well as the
panel cutout providing a finished appearance. Units
are designed for mounting in panels 0" to 34" thick.
The top of all units is permanently identified. See
Fig. 1.

RELAMPING AND POSITIVE INDEXING

Refamping is accomplished without the use of tools,
by depressing either side of the lense face which
causes the fite capsule to rotate. Continuing to ro-
tate the capsule 180° exposes the lamps for re-
placement. The capsule is permanently connected
to the basic unit, therefore nothing becomes de-
tached during the coperation except the lamp. This
provides protection against inadvertently exchang-
ing capsules of adjacent units. See Fig 2 above.

LAMPS

Each famp capsule accepts two MS25237 or equiv-
alent lamps. The lamps are connected in paraflel

which eliminates need for external bussing. Lamp
circuit terminals are solder type and will accept
two No. 20 (AWG) wire leads.

ORDER CODE NUMBER FOR LAMP TYPES

6 12 28 #1156 Volt Neon | *115 Volt Neon
Volt Volt Valt with Resistor |without Resistor
D1 D2 D3 D4 D10

*UUsad only with circuits Nos. 1 and 2. Recommended for use
with red or amber color filters anly.

FRONT LENS

The frant lens assembly is held captive within the
lite capsule by a nylon gate which may be opened
when the fite capsule is rotated, as in relamping.
This operation is accomplished from the front of
the panel and requires no tools. See Fig. 3.

©Eaton Corporation, 1990

All Rights Heserved. Page 3

Fig. 1
MOUNTING

Fig. 2
RELAMPING

Fig. 3
LEGEND REMOVAL




FRONT LENS AND ENGRAVING INFORMATION

ORDER CODE NUMBERS FOR TYPE OF LENS

LENS TYPE
The following are standard type lenses:

.1 —Lighted Letters, letters appear white t3—~Lighted Letters, letters are not leg-
on a black background until illum- ible until illuminated and then letters
inated and then letters appear in appear in color.
color,

{.2 —Lighted Background, letters appear L4 —Lighted Background, letters are not
biack on a white background until legible until E[lumingted and then
illuminated and then the background background appears in color.

appears in color.

LEGEND AREA AND LETTERING

Series 10G FULL DISPLAY Series LOO
The visible legend area is 5/16” x 14", and will The visible legend area is 15/32” x 134", and will
accommodate the following types of lettering: accommodate the following types of lettering:
EMERGENCY
OUT OF ACTION 2ND STAGE DESTRUCTOR DISARM
CCHARACTERS, 16 MAX. Chianacrens. T max M8 QM CHARACTERS. ORHARACTERS. 7 MAK.

14 PER ROW MAX.

PUMF FALLRE SURFACE NSa FIRE
ONE ROW QF .375" HIGH

TWG ROWS OF .125" HIGH ONE ROW OF ,250" HIGH ONE OR TWO ROWS OF .188" HIGH
CHARACTERS, 14 PER ROW MAX. CHARACTERS, 7 MAX. CHARACTERS, L0 PER ROW MAX. CHARACTERS, 4 MAX.

DIVIDED LIGHT

The primary purpose of the divided light is to provide
two indications in the space normally required for
one. A divider is added, forming two distinct en-
graved legends, and two separate color indications.
Each half has its own independent famp. This divided
lens feature is available for all Roto-Tellite units.
The 100 Series divided Roto-Tellite gives a visible
legend area of 5/16” x 9/16" for each half. The
1100 Series divided Roto-Tellite gives a visible
legend of 15/32" x 9/16" for each half,

Divided lights are available with circuits #2, 7, 8,
14, or 15 (as shown on pages € & 7).

Page 4
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ORDER CODE NUMBER FOR LEGEND CONFIGURATION

configuration number, indicate the exact wording desired,
using commas between rows of letters and a vertical slash
(/) to indicate the other side of a divided display.

When ordering legends for the Series 100 and 1100 Roto-
Tellite word indicator lights, specify the desired legend con-
figuration number, as illustrated below. After the legend

SERIES 100
FULL DISPLAY DIVIDED DISPLAY
ENNERIRENNENER RNEEEN | ENNNEE
R21

1 row .125% high;
6 leffers or spaces

R1
i row .125% high;
14 letiers or spaces

max, max, each half
JMEEEN | IEENEN
EERARARNRNNENEN NENEEE | INRENN
R22

2 rows .125% high;
6 letters or spaces
per row max, each half

R2
2 rews .125” high;
14 [etters or spaces
per row max.

R24
1 row ,188% high;

R4
1 row .188” high;
4 letters or spaces

10 letters or spaces

max. max. each half
EEEEEEE BEER EEE
R26

R6
1 row .250” high; 1 row 250”7 high;
7 letters or spacas 3 letters or spaces
max. max. each half

FULL DISPLAY

SERIES 1100

mzeeneenn | | EEEEREE 2% | Aamma
RG R23

R1
1 row 125" high;
14 letters or spates

1 row .250” high;
7 letters or spaces

3 rows .125" high
6 letters or spaces
per row max, each half

max. max.
EEENEERNRENNLLE ! n
IEENENEEREENE BEE BHEH BHEN
R24

R2
2 rows .F257 hlgh;
14 detters or spaces
per row max.

R7
1 row 379”7 high;

4 letters or spaces max.

DIVIDED DISPLAY

1 row 188" high;
4 letlers or spaces

per row max. each half

R21 .
1 row .125” high
6 letiers or spaces

R25
2 rows 188" nigh;
4 letters or spaces

R3
3 rows .¥25" high;
14 letters or spaces

pér row max, max. each half per rew max. each half
ARENEE NNDEEH
EENEENREEN SENENEE INEERE EEE BER
R4 R26

R22 .
2 rows .125” high
6 letters or spaces
per row max. each half

1 row ,250% high;
3 letters or spaces
max. each haif

R27
1 row .375” high;
2 letters or spaces
max. each half

1 row .188” high;
10 [etters or spaces
per row max.

RS
2 rows 1887 high;
10 letters or spaces
per row max.

TWO COLOR LIGHT

The primary purpose of the two-color light is to provide two different colored indications where the
tegend or function is common to both colors, Such as a legend reading “FUEL MIXTURE" which tllum-
inates green when operation is correct, and will iHluminate red or amber when a matfunction occurs.
This is accomplished by incorporation of a very simple prism, shaped to produce an even, uniform light
dispersion over the entire legend area. This feature is available in the standard 100 Series, and in the
1100 wide legend Series.

SPECIAL CIRCUIT NUMBERS are used to designate
a two-color light, These circuits are similar and
operate in the same manners as Circuit =8, the
only exception being an additional terminal to allow
testing of one bulb at a time, Circuit =20 (similar
to #8) for Test with blocking diodes, positive input.
Circuit #21 (like #7) for Test, positive input., Cir-
cuit #22 (like =15) Test with blocking diode, nega-
tive input. Circuit =23 (like #14) for Test, negative
input. For a two-color light with the base circuit, or-
der Circuit #2.

Two-color lights are available only with Lens Type 2,
i.e. lighted background: letters appear hlack on a
white background until illuminated, and then the
background appears in color, Celors available are
red, green, amber, and white.

Page 5




BASIC CONTROL CIRCUIT

Basic Circuits

~— INDICATOR LIGHT w— INDVCATOR  LIGHT
v g o A [ — —0 A
} (= L : =
| o B | o B
(G [ G |
(k. 1 ¢ C —— ] o C
CIRCUIT No. 1 (F1) CIRCUIT No. 2 (F2)
PARALLELED LAMPS SEPARATE LAMPS
Removable control capsules, which are integral with the Master lamp test circuits permit testing of all lights on a
basic unit may be ordered as an optional feature to provide panel with the use of one switch. Diodes may also be pro-
master lamp test and/or diode dimming capabilities. These vided to prevent current feed-back when required. Circuits
control capsules are modular in design and may he changed for both positive and negative D.C. inputs are available.
or replaced without disassembling the indicator unit itself, Standard circuits are Hlustrated below and should be speci-
praviding ease of maintenance and flexibility of design. fied when ordering unit with control capsules.

Basic .A.C. Circuit

. FEMOVARLE CONIROL CAPSULE

INCACATOT LIGHT
N ABCATOR LEFHT Y

[ I R D S T LT
! A 3 = oo ngl e € Sy s =1
1 1y i i1 1 1 M [
i Il f:uar.sw_‘“’ : : @ 2] 1$ r] I
’| ﬁ 4_¢ { : 4‘! I t‘ =
| —pi é L*I-pzsr § { 4 5 I" |
1 1 21 I I H [ H5Vﬂks:
L L ___ L S — ey b e Y - 3.2 R TN
CIRCUIT No. 3 (F3) CIRCUIT No. 4 (F4)
A.C. TEST AC. TEST WITH BLOCKING DIODE

D.C. CIRCUIT POSITIVE INPUT

REVOABLE CONTROL CAPRULE EMOVEBLE CONTROL CAPSULE iron Lo XRNWMLE conOL CApSULE

s . ADICATON L1 [N . \
K‘ii‘:"f —U-Gﬂr—-&"" 1O T T, 23v0C] e—— i 1 ET S T T T e ree e a r t E_ ¢_F:uu' 5 H :
; UEENE o TIEE A 1@ G ) .
| D SN R R S s
1 < ' i ! g [ i !
cHe! bl Lo gl sl L | E Ly
! +—o— 4 | ! — O i | i 1 g z N |
Lrmmem e d bmmmmd S s m e e b e I L——— L e ey s 1 I A [ J

g e e jor— | he
CIRCUIT No. 5 (F5) CIRCUIT No. 6 (F6) CIRCUIT No. 7 (F7)
TEST TEST WITH BLOCKING DIODE TEST DIVIDED LIGHT
REMOIELE aumaL Crsnt | RERGVABLE CONTROL CAPSULE
OHArR LienT K_ 3‘£ __________________ \ N CONTROL CAPSILE L wavcares et " ,

——————— co oo —_— L WONCATOR LAGHT [ St I S b ey
g i e e i el | | o i
i D 4] mersw -(Ib--*: | H g '[11 aer e ! ! { : b
1 A zavoc | 1 ; i I l@) @)I i
| L 1o i : Coy { {1—“_3!

! i E_T_t—' e ! ¢ ! ) o L rest F2BYDC
i 2t P | | ! 4! voavoed ] Ll 14
1 ],‘: O ——_— 1 I £ 1 i SEAEE #——ﬁ ————— o 1
] h_dﬁfﬂ T&,Zsf‘.féi\"_J L L‘““‘j{m _________ CRTERNAL WA, DT
| S — A0 Y | SEALIED WTH LT EXTERNAL WRING 80T SUPRLIED WITH UNIT
SUPPLIEG WITH LT
CIRCUIT No. 8 (FB) CIRCUIT No. 10 (F10)
CIRCUIT Na. 9 (F9)
TEST DIVIDED LIGHT WITH DIODE DIMMING TEST WiITH BLOCKING DIODE

BLOCK{NG DIODE & DIODE DIMMING
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Basic Control Circuit (cont.)

et

CONTINUATION OF D.C. CIRCUITS — POSITIVE INPUT

- REMOVIBE CONTROL CAPSLE NINEATOR LIGHT \7»;“_-..‘.«5{; EGuTP CEPSE \.—Pim‘!'lice' CORTRL. ERPSAL
Spean ) \ SN SUITR LT g .
"""""" I Y H T o — Lo t o I 1
| ! oS e @il s = CECY P i
4 H ™ vzvic } ! H “78vEc |
i i i i | - — P -
! ! = % ; 4 44 resy A—1 | | — A ppse {
{@ @ {| 1d 3:?21._ { ' 1 ,I FHar 5w ! | 1 FEAT S !
i L v TES, :' ot ?—/ E ! Yk i
; | “_mer o | Wiz o 2 o
I PR pPotsbeyivimm S R 77ty . S TER R, AT
SRR BT LRIT SUPPLIED WITH UNIT SUPRLIED WITH UNT.
CIRCUIT No. 20 (F20) TWO COLOR DIVIDED CIRCUIT No. 21 (le)
CIRCUIT No. 11 (F11) POS. INPUT -
TEST & DIODE DIMMING (POS. ) POS. INPUT TWO COLOR TEST
TEST WITH BLOCKING DIODE
D.C. CIRCUIT NEGATIVE INPUT
—~REMOWBLE CONTROL CAPSULE
REMOVEBLE CONTROL CAPSULE REMOVABLE CONTROL CEPSWE YMW LIGHT \ ar- *:
IXCATOR LIGHT ~WOICATOR LIGHT P A =0~ +2V .:=
.S. ______ .—— 1"“.r:furr“s‘»?‘"""““"—l ,,\ ______ s N II‘ “““““““““““““ ‘] G R 1] AT 2 E
: " et T e :
1 I P ! 4 R =
i - | 1
. > @ 3{ = L ] zevoci Il " S ];11 3 resT 5 Dci E i
. + 24 il
L= | A—_ madl W L i AT e NI R — —ed
________ 1"“‘" ! L ERTERVAL WIRING, AOT—S
EXTERVAL WIRING, NOT- EXTERKAL WIRING, NOT-— e e Ju¥__ SUPPLIED WITH [T
SUPPLIED WITH UNIT SUPPLIED WITH UAIT
CIRCUIT No. 12 (F12) CIRCUIT No. 13 (F13) CIRCUIT No. 14 (F14)
TEST TEST WITH BLOCKING DIODE TEST DIVIDED LIGHT
REMOVABLE CONTROL CAPSULE
PNCATOR LIGHT \ CREMOMBLE CONTROL CAPSULE caron L REMOVAALE CONTROL CAPSULE

————— el ————— e

o 3

,
“i
&
IS
a
&
g
|
5
3
*
1
1
1
1
|
J
1
3
t
H
2
T
H
H
)
1
1
]
&
¥Ia
: |
I
]
)
l
8
1 |
2t

—emmem oo

1 1

} 1
1

i ‘ |

i

i -‘ !4 TEST l t

! R ;:—_—1__—(.
i "':j‘nt ______ S — i . 775 s S SR oy T 4
L
i It SUPPLIED WITH (WIT

v
------- St g;ffg"ﬁ,;‘,;f’ff;.r"“”& S W
CIRCUIT No. 15 (F15) CIRCUIT No. 17 (F17)
TEST DIVIDED LIGHT WiTH CIRCUIT No. 16 (F16) TEST WITH BLOCKING DIODE
BLOCKING DIODE DIODE DIMMING & DIODE DIMMING
TG LT [ PEMOGABLE CONTRGL CAPSLLE XWDICARJ# cionT \‘*’ MAALE CaurROL CAPSers - carae e Stvtves covea casnal
- -t . —— R e s - 3- - M 3
[ 71 21 B eavoe 1 ru ) ] -
! ! H—WM; e JE T e ! i :65 & 5] s
i E LV'VV‘-—?——‘—' P! o [ H
1 ! i 41 wzavoc |} o 44_[:3:‘ +28v0C
}@ @I} — El ! ! Ll | res ; :, Pt 9 resr A
NI nan e T B SSRIRADSECT S L
i { 4 Pl |y t2 P NS ]
R o I T PR 0 T s CReTS et I S SO B e .
P N e
CIRCUIT No. 22 (F22) CIRCUIT No. 23 (F23)
CIRCUIT No. 18 (F18) TWG COLOR OR DIVIDED NEG. INPUT
TEST & DIODE DIMMING TEST WITH BLOCKING DIODE (NEG. INPUT) TWO COLOR TEST

*Also available for 6 and 12 volt.
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Basic Control Circuit (cont.)

mAVOvEE L CCAPTL CAPRAE
A AT oG \-ﬁl’ﬂtctw‘ﬂ‘ EAFY &g iR

ErTEsss aRAS vars
LA ES AT LT

CIRCUIT No. 301 (F301)
115V.A.C.

TRUN AL CATRR CAFSAE
\H-Fl-ﬂ’vﬂ-f RET A 'GS”J

X“‘P,
I

Frigean, ARG ADTY
SO ED Aol AT

CIRCUIT No. 303 (F303)
115V.A.C. TEST

___________________
rrEeyie 4 7hT, 40T
5.0 £3 PN

CIRCUIT No. 305 (F305)
115v.A.C. TEST & DIM

'\ WIIAE JINTARL CAFRAE
SR LTENENT FRRT A e N3P

g WA L g

CIRCUIT Na. 307 (F307)
115V.A.C. DIM

RS b AN i A
i t W % b '1
~ | L 1
L £ { 1 1
| ; ! ] |
eIl Lt i
: § 112 iy, |
I I IS bk N L. S S i

115 V.A.C. Test Circuit

I ok ot NSRS,
A " 1
\} % Ly é l Y?’ ;"’ I .
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Outline and Mounting Dimensions
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Outline and Mounting Dimensions
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- ORDERING INFORMATION

A complete Series 100 or 1100 single or multi-unit assembl

may be ordered by using a coded number callout that identi-
fies the number of units in the matrix, the color of the front
plate, the lamps required, the circuit desired, lens type,

On all multi-unit assemblies (2 or more channels), the coded
callout number, as shown below, is for descriptive purposes
only and will be transferred to a Specification Sheet by
Master Speicalties Company and a Specification Sheet num-
ber will be issued to cover the entire assembly. This Speci-

display screen arrangement, and the legend for each cap-

sule. A SEPARATE LINE IN THE CALLOUT IS USED TO fication Sheet number is then used for ordering purposes. A
DESCRIBE EACH CAPSULE IN A MULTI-UNIT ASSEMBLY, Specification Sheet number may be obtained from the MSC
AS SHOWN BELOW. A single channel unit may be ordered factory.

by using the descriptive callout number as a part number.
TYPICAL DESCRIPTIVE CALLOUT NUMBER
(A Specification Sheet Number will be assigned for all multi-unit assemblies for ordering purposes).

BASIC UNIT LIGHT CAPSULE DESCRIPTION
BASIC | GOLOROF LIGHT LEGEND
PART FRONT CAPSULE TYPE OF CIRCUIT DiSPLAY CONFIG- LEGEND
NUMBER | PLATE NUMBER LAMP NUMBER LENS TYPE SCREEN URATION WORDING
202 Al cl D3 F10 L2 N1 (R) R2 B R E
o cz2 D3 Faxs L2 N3 (RG) R6 POWER
L-20
FED. $TD, Cc3 D3 FiC L2 N2 (AB) R24 HOT/COLD
Indlcates iiﬁ ;;;3; c4 D3 F2x* L2 N3 (RG) R4 VALVE #3
Series No. A?.‘ er Individual Units or “p" is the Identifylng | “F'* is the identifying | "L" is the identifylng | Ni—Full Display See | Actual wording as
& number (ME_L 3 | light capsules within | letter for the lamps | letter for the circuit | letter for lens types H2—Divided Display Page it wiil appear on
of units L 20'"' the matrix are num- | and the number and the number and the number N3—Two Color Full 4 fzce of upit.
In matrix Fib sp, | bered for identifica- | follawing It Is the following it is the followlng It Is the Display. Commas used to
;:ionngum 595lcolor‘ ton purposes only) number of the lamp | number of the circult | number of the lens Letter(s) in ( ) Indicates separate rows of
S"”' No. 36462) numerteally top to desired for that for that light capsule, | type used In that light | color unit is to display letters; Slash (/)
;ee PEs. " bottom, Teft to right. | capsule (See pEs. 6, 7, & 8).| capsule. when lighted, indicates other
4 10). A3—Gray | see examples on pes. | {See pg. 3) (Ses pg. 4) Priority is feft to right side of split.
(MILTT- | 9430, numbers 305 | (2 lamps reguired Type L2 is the most for divided display & (See Page 4).
L-20 & 1305, The “C" is per famp capsule.) commonly used, 2 color
FED. STD. |the fdentifying Jetter R—Red, G—Green,
585 color | for the light capsule A—Amber, B—8lue,
Ho. 36118) & the number folicw- W-White
ing if is the number {White coler Is
of the capsule in produced by a light
the matrix. blue coter flltar},

FOR SPECIAL REQUIREMENTS NOT COVERED BY THIS DESCRIPTIVE NUMBERING SYSTEM ... CONSULT FACTORY

*When an F1 or F2 c¢ircuit is calied out (which does not use a control capsule), you may specify a dummy control capsule by add-
ing an “X" after the callout. The dummy control capsule will bring the lamp terminals out flush with the back of the other units

containing control capsules, so that these lamp terminals will be easier to reach,

ELIMINATION OF ITEMS
Units may be ordered without famps, control capsules or any other item by simply eliminating the callouts for that item frem the

total callout,
REPLACEMENT LENSES may be ordered by using the part numbers shown below:

SERIES 100 SERIES 1101
LENS TYPE FULL BISPLAY DIVIDED DISPLAY FULL DISPLAY DIVIDED DISPLAY
FRONT LENS 101-0536-1 101.0535.1 1101-04140-1 1101.0411-1
DISPERSER 1¢1-0536-7-4 101-0535-7-4 1101-0410-7-4 1101-0411-7-4
COLOR FILTER 101-0536-] 101.0535-3 1101.0410-[3 1101-0411-3
DIFFUSER 101.0536-97 101.0535-.97 1101-041057 1101-0411-9%
FRONT LENS 101-0536-1 101.05356-1 1101.0410-1 1101.0411.1
DISPERSER 101-0536-7 101-0535-7 1101-0410-7 1101-0411-7
2 COLCOR FILTER 101-0536.1 101-0535.[1 110}-0410-[] 1101.0411.0J
DIFFUSER 101-0536.97 101.0535.97 1101-0410-97 1101-.0411.97
FRONT LENS 101-0536-3-1 101-0535-3-1 1101-0410-3-1 1101-0411.3.1
COLOR FILTER 101-0536-[1-4 101.0535.-4 1101-0410-Tj-4 1101-0411-]-4
3 DISPERSER 101-0536-94 101-0535.94 1101.0410.94 1101.0411.94
DIFFUSER 101-0536.97 101-0535.97 1101041097 1101-0411-97
FRONT LENS 101-0536-3-1 T 101053531 1103-0410-3-1 1101-0411.3-1
COLOR FILTER 101-0536-[] 101-0535-7] 1101-0410-1] 1101-0411-[]
DISPERSER 101-0536-94 101.0535.94 1101.0410-94 1101-0411-54
DIFFUSER 101.0536.97 101-0535-97 1101.0410.97 1101.0431-97

{1 Add color required R—Red; G—Green; A—Amber; B—Blue; W-—White. (White color produced by light biue colar filter).
REPLACEMENT CONTROL CAPSULES

In ordering replacement controf capsules, add the circuit number found on pages 6, 7,
and 8 to the Basic Part No. 101 or 1101,
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DISPLAY STYLES

Each divition is qeferred by a8 "0iv. A™, "Oiv. B elc., according o ils respess
tive posibica within a given Display Styte s indicated belan-

e
e
—y
DISPLAY SPALE 1 JISPLAT STTLE 2

FULL DISFLAY + HORIZGHTALLY SPUT

OISPUAY STVLE 4

QISFLAY STYAE 3

YERTICALLY SPLIT I WAY sPUr
g o
wy
g g wen
DESPLAY STRRE § BISPLAT STYLE 8
3 WAY SR 3 WAy $hu
g g -y
oy
g g gt

QISHAY STYLL 7
3 WAY SPUT

DISPLAY STILE &
£ WAY SPUT

STRE L

FULL DISPLAY

The visivie Tegend arer is 4 5 11716 and wilt 2ccommer
éate the letlomng s11ed feltenng.

Tree b; One, tmo, Theae, &f four Jows of (E25 high characters tmelve chiraciers andfo!
SpICES per oA

Sppe 2 One. tno, of thiee doag of 188 Righ characters. eighl characiers and/at spaces
) per taw. .

Typt J7 0ne of beo réns of 250 high characless, ¥is characters andfor spaces per row.

s

e

HORIZONTALLY SPLIT DISPLAY

[ a Each halé is § 25716 ind will #5¢emmodate the fellon-
ing ssed feltenng-
Tyse 1. One or tag tomy of (125 Mgh characters, Intle charactits indfor scaces per
iLm.
Type 2. Gne rom of 183 hogh charazless ent charzzleny ard/or $22248
Type 3. Onz 10w o 250 haghcharacters s chazatibg andfer spaces.

DISPLAT COLORS AND {QL0K CORE

Display mey be illuminated in the following colors:

R =RED
W = WHIIE
CoL0R LO0K &= GREIN
3= MU
A=aMB

*full Displey is aveilable in TwoColors {Disglay
$tele is relesred 10 as “FFC"). £atire display wili
illuminate in one celor and changs 1o & seccnd coRl.
Ay twa of the aveiladle colors, sxcepd BLUE, may
be selected.

EMGRAVED WORDING ARRANGEMENTS
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|
|
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per e, .

Type J; One of tao roms of 250 high charastess, tno characlets pet rom.,

STELE & Thru §
—““} THREE OR FOUR WAY SPUY
-]
b
L ___I___.j Each quarter is 3176455716 2nd will sccommadale

1he fothoming wized lelleding:

Type 1: Qnt o tan 1ons of 125 Righ charsclers, five characlers andjor speces serron.

Type . One rox of 188 Righ charagiers, Lhiee chatacters Mmanvmem
Sype 3. Gne ron of 250 hegh characlers, 1m0 characters misimon
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CHANNEL | CIRCUIT | SWITCH | DISPLAY DIV LENS| DISPLAY | CHAR. LEGEND
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SERIES 2100

1640 MONROVIA, COSTA MESA, CALIFORNIA 92627 - PHONE (AREA CODE 714) 642.2427

PRINT REQUISITION

COMPLETE BOTH SIDES OF THIS FORM ADDING ANY
SPECIAL REQUIREMENTS I THE “NOTES" COLUMN
BELOW. UPON RECEIPT OF THIS REQUISITION MASTER
SPECIALTIES CO, WILL TRANSFER THE INFORMATICN TO
A DRAWING AND SENO YOU TWO PRINTS AT NO COST

»

COMPANY

ADDRESS

CITY AND STATE

ATTENTION:

BASIC UNIT HUMBER

1. FRONT PLATE COLOR

HOTES:

{1 BLACK {FED STD 595 COLOR Ho.27038).
[ GRAY (LIGHT} { FED STD 595 COLOR No. 36492),

I {3 GRAY (DARK) { FED $TD 535 COLOR No. 35118).
[ OTHER

2, STUD LENGTH TO ACCOMMODATE MOUNTING PANEL THIGKNESS OF:

[ .02010.375

3. BULB YOLTAGE {4 BULBS REQUIRED PER CHANNEL)
O 28 VOLTS {MS 25237-327)
)12 voLrs ¢330
[ 6 VOLTS {MS 25237-328)
(] BULBS- NOT FURNISHED
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925 AND
025H

935 AND

: : : 935H
Display Selection Guide
Display Decoders Color Filters Qualified Page Ordering
Model Display Dimensions Available Available” Mil Spec Number Information
7- Height 43(109) Red LED Std
905H scgment widhh 25(6.4) Yes Bezel Supplied 2’2'8%;'1 5 V4
LED Slope 8° w/high contrast red filter
7- Height 27(69) Yes MIL-D-
925  segment Width (7)  15(38) NO ABG,RY.N 088033 9 10
925H 16- Width (16) .27(6.9) (Filters in Bezel 925H 13 14
Segment  Slope 0° Only
7- Height 32(8.1)
930  scgment width (1) 15(38) NO Yes _ 17 19
16- Width (16) .27(6.9) A.BG,RYW
Segment  Slope 0°
7- Height 32(8.1) MIL-D-
935  segment width (7)  15(38) NG AB(;ESHYW 88033 9 10
935H _ '© Wdin(g) 279 (Filters in Bezel) I35 13 14
Segment  Slope 0° Only

*Color Codes: A = Amber, B = Blue, R = Red W = White (“'Incandescent’’),

G = Green, N = Neutral Gray (For White "Incandescent’), ¥ = Yellow, (XX) Dimensions in MM


Ed Mumaw
Marine Air Supply
5303 Spectrum Drive
Frederick, MD 21701
Ph: 301-631-8400 
Fax: 301-631-8425
sales@marineairsupply.com



About Displays

Cockpit lighting displays must meet two basic standards on The contrast ratios are determined by taking three
today’s aircraft. The displays must be readaple in direct brightness measurements as shown in figure 1.
sunlight and also during night conditions when the power
IS reduced. This requires a specially designed display
providing uniform light.

FATON's display design is a field proven system used
in aircraft and space vehicle cockpits during the past 10
vears that is capable of delivering both of these features.

Light sources are low power, 1 or T-3/4 lamps and a
unique fiber optic display system utilizing either dots or bar
segments to convey information. The result is the finest
state of the art illuminated cockpit displays made today.

“Dimmability’’
EATON displays dim uniformly even at the low-voltages

required during night conditions. A very common problem 31 R?2 & B3
with other lighting systems is “"hot areas or hot spots™ that Figure 1

develop when power is reduced or changed. This causes
parts of the message displayed to be unevenly lit with
relation to other segments. This causes difficulty and hazard Contrast Ratio Formulas

to flight crews because an important message can go On/Background contrast, C, = B2 - Bf

unseen or be over shadowed by the adjacent display. The 31

EATON dimmable fiber optic displays provide consistent Off/Background contrast, C, = B3 — B1

uniformity and visibility at all levels. 31

L ep where B1 is Background luminance

NVIS Compatibility | B2 is Displgy luminance (lighted)

The Series 925, 925H, 930, 935, 935H can be provided B3 is Display luminance (unlighted)

with a lens/lamp design that is sunlight readable in 10,000

foot candle ambient light and can be dimmed to meet the Lighted segments are sunlight readable when

NVIS compatibility requirement of Mil-L-85762 A for Green, ng contrast ratio C, of the segment to the back-

Yellow and Red colors. ground is greater than .6 and the contrast ratio of C, of
the legend off to the background is less than or
equal to 10

EATON Calibration & Intensity Measurements
Sunlight readability of EAION displays are measured in our
photometric laboratory by subjecting them to ambient
iHumination of 10,000 ft. candles minimum light level, at
5000° +500° Kelvin Color Temperature directed at an

incident angle of 45° + 2° to the normal plane of viewing
surface.



Qualified Mil-D-28803
The 905H was developed for use on destroyers during the
1971 update program. The program specified a large-

character readout that would meet stringent shock, vibration,
moisture and include decoding capability. The 905H was JUoH Actual Size
designed with long lite LEDs, 7 segment and 4 segment dot
displays and solderless crimp terminals. Versions of the
905H are in use on the Trident Submarine, and in control A. Characters - 7 segment
panels aboard the Spruance Class Destroyers.
The 905H is a special environmentally protected

readout assembly packaged to meet the shock A

requirements of Mil-5-901C, the vibration requirements of 90009,

Mil-Std-202, the EMI/RFI requirements of Mil-Std-461, and Fl: G e/B E :/ - e

the splash-proof or moisture-proof requirements of Mil- Jéces® se5e000

Std-108. These readout assemblies incorporate the EATON E[: j@ CE_E o F

Model 905H Fiber Optic Readout and are available in 1 Socoe® o o

thru 8 unit assemblies. Each readout unit is designed to D DPT DPT

meet the new military specifications for segmented readout, | |

Mil-D-288073 Front view of Front view of  Front View
7-segment display 4-segment display of Colon
designations for A2 designations for A8 Display

A2 Full 7-segment with decimal point
A8: Plus and minus with decimal point

B. Light Source - LED

LEDs are used in the Series 905H fiber optic displays. The
power requirements are 15mA @ 5V. The LEDs are red in
color with other colors available on special order.

C. Terminations

C1: The solder connections will accept one #20, one #22,
one # 24, or two #24 AWG wires.

D. circuit Packages

Part Identification of Circuit Packages
D 1 = Circuit not furnished
D10 = 4 line BCD (8-4-2-1) operating temp —55° 1o
+ 85°C w/0 memory
D29 = 4 line BCD (8-4-2-1) operating temp — 55° to
+ 85°C with memory |
Note: Circuit D10 & D29 Decoder requires a constant 5VDC
+ 5% to function. A separate input is required when lamp
dimming capability is desired.
Circuit D10 & D29 Decoder requires a constant 5VDC
+ 5% to function. A separate input Is required when lamp
dimming capability is desired.
Circuit D10 & D29 Decimal Point (DPT). The decimal
point will operate independently of the seven-segment

Connector Block decoder/driver. One side of the decimal point is internally
with Crimp or Solder connected; the other side is connected directly to the
Terminations decimal point terminal (DPT). No lamp driver is provided.



905H

Electrical Specifications for Circuit D10

Supply Voltage (VcC). ..... .. L 5VDC (+5%)
Supply Current (Less Lamps). . ............. 103 mA, Max.
Lamp Current, Each (VCC + &V). .......... 20mA + 10%

Logical "0 level Input Current at (VCC = Max.)

any input except BI/RBO mode (VIN = .4V). . . . -1.6 mA Max,
Logical "0 level Input Current

at BI/RBO mode (VIN = 4V). ........... .. . —4.2 mA Max.
Logical 1" level Input Current at (VCC = Max.)

any input except BI/RBO mode (VIN = 2.4V). .. ., 40 UA Max.

Logical "0 (Low) InputVoltage. . . .............0.8V Max,
Logical "I (High) InputVoltage. . . .............. 2.0V Min,
BI/RBO Qutput Voltage (Low). . ............. ... 0.4V Max.
BI/RBO Output Voltage (High). . ................2.4V Min.
Normalized Fan-Out from

BI/RBO mode (for TTLloads). . ...................5Max
Output Sink Current BI/RBO. .................8 mMA Max.

Electrical Specifications for Circuit D29

Symbal Charactensics Limits Units Conditions
Min, | Typ. | Max,
VCC Supply Voltage 475 | 50 | 525 W/
VIH Input HIGH Voltage 2.0 V Guaranteed Input
HIGH Voltage for
All Inputs
ViL Input LOW Voltage 0.8 W Guaranteed Input
LOW Vollage for
All Inputs
VCD Input Clamp 15 V VCC = MIN,,
Diode Voltage IN = —12maA
Ta = +250C
IiH Input HIGH Current
Data 20 80 LA,
EL 10 | 40 LA VCC = MAX.,
VIN = 2.4V
Input HIGH Current 1.0 M VCC = MAX,
VIN = 55V
I Input LOW Current
EL 11| -16 mA
DATA {Latch Enable ~11] - 1.6 mA VCC = MAX.,
LOW) IN =
DATA (Latch Enable +0.01 =01 mA VIN D4¥
HIGH) |
BI(RBO) Used gs an inpul 211 -3>r M
Icc Power Supply Current 76 | 105 mA A = A-A, =
EL-0V
(VCC = MAX.
Less)
70 | 94 mA | A=A -A, =
EL-0v
(Ouput Lamps
Cpen)
LIS 1 Lamp Supply Voltage 0 £.25 W

1/ 707 GND 15 MAXIMUM INTENSITY, INCREASING THIS VOLTAGE WILL DECREASE
INTEMNSITY.

Terminal Designations

LS
B1
En
LS = Lamp Supply
BCD4 MC = No Connechion
GNO BCD2 Bl = Blanking Input

BCOH 0 = Logical "0 (Low Level)

BCNA8
DPT

VCC

| = Logical "I (Hugh Level)
X = Logcal O or T
EM = Enable

TERMIMAL DESIGNATION Circuit D29

WITH LATCH

REARVIEW

LS

Bi1

LT LS = Lamp Supply

L/T = Lamp Tesi

GND BenA Bl = Blanking Inpul

 BCD2Z O = Logical "O" {Low Level)
B | = Logcal 1" {Higr_] L_eveﬂ
BCDS REARVIEW X = Logical "0" or "

DFT

Yoo TERMINAL DESIGNATION . .
WITHOUT LATOH Circuit D10
L3
iy
a
. C
. D
G REARVIEW
Eay TERMINAL DESIGNATIONS . .
N DIRECT WIRED CII'CI,IIt D1
Truth Tables
INPUT « = SEGMENT LIT
DISPLAY E E
B T A\ B|C|D|E|F|G|A[B|C|D|E|F|G|T
B ojojofojojof [e|e[e[e]e]s
! 0|0 o
E 0|0 0|0 D] e|e .| e .
IR | o/o(olo] | [o|-[-|--| | |-
Y 0/0 olol [e«]e e | s
S 0 00 D10 » @ | @ | 8
fa 0 olofolofo o o|o|e]e
H o|l0|0 i
H olojofo|ojofo|e]|ef[e]e]e]e]e
“E_‘ ol0!l 0 00| e|=]= | e
0 .
SN 0 0 . .

Circuit D1

General Specifications

Vibration: Per Mil-S5td-202, Method 204, Condition A
(10-500 Hz)

Shock: Per Mil-Std-202, Method 207 A, Figure 207-4A
(Mil-5-901C, Grade A, Class 1, Type C)

Seal: (Drip proof) Per Mil-Std-108
(Immersion) Per Mil-5td-810, Method 5121,
Procedure |

Salt Spray: Per Mil-Std-202, Method 101, Condition B

Moisture

Resistance: Per Mil-5td-202, Method 106, (omit step 7a &

D) 25°C 10 65°C, 80-98%, 10 cycles



Circuit D10

905H

905HW-NAD

INPUT OUTPUT
Model | L
e STaa[1] | ° = SESMENTLT Nurﬁier Circuitry
DT g|A[B[C[D[E[F[G]D D1 = Circuit not furnishead
T T A : T Qeq| D10 =4line BCD w/o memory
1 sl o9 |w | @ . . .
ToloToa T 115 W = Immersion D29 = 4 line BCD with memory
R IEREAEIE RS TR IR Omit W for o
TolaTolol ] =] e Drip proof Seal —— Arrangement (1st Digit
1{o[1]o]1]1 ofe] ToTo o from Left)
10| 1][1]0] elole]e]" NO. of Digits A2 = 7 segment with DPT
e N1 =1 Digit A8 = 4 segment with DPT
1[1]ofof1[1]=]*]* 3K N2 =2 Digit (all other units
x| x[x|x[x]o N3 = 3 Digit totherightare A2)
uzi:i:f o|eo|e|o|e|we : \4:4jlgit A1O=2_786Q’CO|OH’2_7
N5 =5 Digit Seq. (clock)
INPUT OUTPUT NG = 6 Digit Al11=2-7 5eg., Colon, 2-7
i o] | ¢ = SEGMENTUT N7 = 7 Digit Colon, 27 Seg. (Clock)
D[, a|A[B[c[p[E[F[&[D N8 = 8 Digit
7T 1 T
1/0(0(0101{1 e e (N
1{ofofof1][1] |- :
o x|x[x]x|x]x :
x| x[x][x|x]1
0| X|X|X|[X]|1 °| e o | Seal Dimensicon E
. . Drip proof 22 {5.0)
Circuit D29
lmmersion 32 (8.1)
INPUT OUTPUT
S BCD + = SEGMENT LIT
8lal2]1
E E, BICIDIE|F|G g
T
o|{0j{0|{0]|0]|1 L *| . r- 3 50 MAX, ]
o|0(0j0]|1]|1 . » (B8.00)
X|X|X[X|X]|X . — [T E
x| x{x]x[x]o
INPUT OUTPUT 0 T t
i 354 CE I:"I » = SEGMENTLIT 1 E;E?Sg] |24 MAX
D[ e s|A[B[c|D[E[F|G|D _I_H a t\‘ 3037 (31:20)
P P
T N 1 T
":: ololololo]1 s|a|e]|a|ae [ 0O |
Tolololol1]1] [e«]-
olfolol1lo 1l ele] [olel| | - . E 1334123 DIA. (3.12/3.38)
S IEIEAE ES R CA R R E Physical Dimensions 4MTG HOLES
0|01 0({01|1 | | »
0j0|1]|0|1]1 ofe sl NO. OF UNITS WEIGHT
ojlo|1[1]|0]|1 e|le|o|e|e FPER ASSEMBLY A B C O7. MAX.
ofo[1]1[1]1]e]e]e 62 1.187 867
0/1]/0]0/0|1 il Il Sl Bl I e i (15.75) (30.15) (22.02) 35
1 i : . x'x - 2 (28.45) (42 85) (34.72) 5.0
" 1,62 2.187 1.867
Truth Table shown is when enable is low, when enable is : [1.19) 199.55) wr.id) -
high, characters energized prior to enable going high will ) s G o) .
fEn=lARe ik 2.62 3.187 2.867
5 (66.55) (80.95) (72.82) 10.5
3.12 3.687 3.367
5 (79.25) (93.65) (85.52) 12.0
3.62 4.187 3.867
7 (91.9) (106.85) (98.22) 14.0
4.12 4687 4.367
8 (104.6) (119.05) (110.92) 16.5

TOLERANCES: XX =+ .01

KX =2 02




905H

Ordering Information & Cross Reference To
MIL-D-28803/1 & MSC Part Numbers

Government EATON Description Government EATON Description
Designation Designation Designation Designation
M28803/1-AA 905H-511 Module only, 4 segment direct wired M28803/1-CD 905HW-N1A8D1 Single digit assy. 4 seq. d':.rect wired
AB 518 Module only, 4 segment with decoder -CE ‘N1ABD10  Single digit assy. 4 seq. w!th decoder
AD 529 Module only, segment with decoder and latch -CF -N1ABD29  Single digit assy, 4 seg. WII’[|’"1 decoder and latch
BA 510 Module only, 7 segment direct wired -BD -N1AZ2D1 Single digit assy, 7 seg. direct wired
BB 515 Module only, 7 segment with decoder -DE -N1AZ2D10  Single digit assy, 7 seg. with decoder
BC 520 Module only, 7 segment with decoder and latch -DF -N1A2D29 Singlg digit assy, 7 seg. with dec:?der aﬁd latch
CA N1ASD1 Single digit assy, 4 seg. direct wired -ED -N2A2D1 2 d!gft assy, all 7 seg. modules, dl.rect wired
CB ‘N1A8D10 Single digit assy, 4 seg. with decoder -EE -N2A2D10 2 d?g!t assy, all 7 seg. modules, w1.1h decoder
cC N1ABD29 Single digitassy, 4 seg. with decoder and latch -EF -N2A2D29 2 dfg!l assy, all 7 seg. modules, w.”h de;ader and latch
DA ‘N1A2D1 Single digit assy, 7 seg. direct wired -FD -N3A2D1 3 ﬂlgl.i assy, all 7 seg. modules, dl.rECI wired
DB N1A2D10 Single digit assy, 7 seg. with decoder -FE -N3A2D10 3 digit assy, all 7 seg. modules, Wfth decoder
e N1A2D2G Single digit assy, 7 seg. with decoder and latch -FF -N3A2D29 3 digitassy, all 7 seg. modules, @th degmder and latch
EA ‘N2AZDA 2 digit assy, all 7 seg. modules, direct wired -GD -N4A2D1 4 digit assy, all 7 seg. modules, dl.rect wired
EB -N2A2D10 2 digit assy, all 7 seg. modules, with decoder GE NaAzDI0 4 digitassy, all 7 seg e Mz Uilile S eelo. |
EC N2A2D29 2 digit assy, all 7 seg. modules, with decoder and latch @k Uiz b M S ACIES R st e e i 2
FA N3A2D1  3digitassy, all 7 seg modules, direct wired e U BAIES  le EBETIaR te Ble Bl ofe TR
FB .N3A2D10 3 digitassy, all 7 seg. modules, with decoder s OB et Bl e Bl SR DI tle
-FC ‘N3A2D29 3 digit assy, all 7 seg. modules, with decoder and latch i ‘NoA2D29 5 d'g?t e cdhlule s Kl decoder and latch
GA ‘N4A2D4 4 digit assy, all 7 seg. modules, direct wired -JD ‘NBA2D1  Gdigitassy, all 7 seg. madules, d|_rect wired
-GB ‘N4A2D10 4 digit assy, all 7 seg. modules, with decoder JE ‘NBAZD10 6 digitassy, all 7 seg. modules, with decoder
-GC -N4A2D29 4 digit assy, all 7 seg. modules, with decoder and latch i ‘N6A2D29  6digitassy, all 7 seg. modules, W_'th degn}der and latch
HA  -NSA2D1  Sdigitassy,all 7 seg. modules, direct wired D I
HB NSA2D10  Sdigitassy, all 7 seg. modules, with decoder iz e e
HC N5A2D29 5 digit assy, all 7 seg. modules, with decoder and latch Ul AT 2E R oL Bl Bl L s DR s U
-JA -N6A2DT 6 digit assy, all 7 seg. modules, direct wired LD N8A2D1  Bdigitassy, all 7 seg. modules, direct wired
-JB -NBA2D10 6 digit assy, all 7 seg. modules, with decoder LE -N8A2D10  Bdigit assy, all 7 seg. modules, W:Lth decoder
JC NBA2D29 6 digit assy, all 7 seg. modules, with decoder and latch LF e R
KA N7A2D1 7 digit assy, all 7 seg. modules, direct wired -MD -N2A8D 2 digit assy, 4 seg. followed by 1, 7 seg, {ju.rect wired
KB ‘N7A2D10 7 digit assy, all 7 seg. modules, with decoder -ME -N2A8010 2 digit assy, 4 seq. followed by 1, 7 seq., w?th decoder
KC N7A2D29 7 digitassy, all 7 seg. modules, with decoder and latch MF N2ABD28 2 dgit assy, 4 seg. followed by 1. 7 seg, with decoder
LA N 20 el e S Lo Blisie Jaai it 'ND N3ABD1  3digitassy, 4 seg. followed by 2, 7 seg. direct wired
LE ‘NBAZDI0  Bdigitassy, all 7 seg. modules, with cecoder NE 'N3ABD10  3digit assy, 4 seg. followed by 2, 7 seg., with decoder
-LC -N8AZD29 8 digit assy, all 7 seg. modules, with decoder and latch NE N3ABD29 3 digit assy, 4 seq. followed by 2, 7 seg., with decoder
-MA -MN2A801 2 digit assy, 4 seqg. followed by 1, 7 seq., direct wired and latch
-MB -N2ABD10 2 digit assy, 4 seg. followed by 1, 7 seqg., with decoder -PD -N4A801 4 digit assy, * seq. followed by 3, 7 seg., direct wired
-MC -N2A8D29 2 digit assy, 4 seq. followed by 1, 7 seq., with decoder -PE -N4A8D10 4 digit assy, 4 seq. followed by 3, 7 seqg., with decoder
andaten PF N4ASBD29 4 digit assy, 4 seg. followed by 3, 7 seg. with decoder
-NA -N3ABD 3 digit assy, 4 seq. followed by 2, 7 seg,, direct wired and latch
-NB -N3ABD10 3 digit assy, 4 seq. followed by 2, 7 seq., with decoder Q0 -NSABD1 5 digit assy, 4 seg. followed by 4, 7 seg., direct wired
-NC -N3ABD29 3 digit assy, 4 seq. followed by 2, 7 seq., with decoder -QE N5ABD10 5 digit assy, 4 seg. followed by 4, 7 seg., with decoder
andlaich | -QF ‘N5ABD29  5digit assy, 4 seq. followed by 4, 7 seg., with decoder
-PA -MN4ABDT 4 digit assy, 4 seq. followed by 3, 7 seq., direct wired and latch
-PB -N4A8D10 4 digit assy, 4 seq. followed by 3, 7 seg., with decoder -RD -NBAED1 6 digit assy, 4 seq. followed by 5, 7 seq., direct wired
-PC -N4ABD29 4 digit assy, 4 seq. followed by 3, 7 seq., with decoder -RE -NBABD10 6 digit assy, 4 seq. followed by 5, 7 seq., with decode
e RF NBABD2S 6 digil assy, 4 seg. followed by 5, 7 seg., with decode
QA -N5A8D1 5 digit assy, 4 seg. followed by 4, 7 seq., direct wired and latch
-QB . -NSABDI0 5 digit assy, 4 seq. followed by 4, 7 seq., with decoder -SD -N7ABDA 7 digit assy, 4 seq. followed by 6, 7 seq., direct wired
-QC -N5A8D29 5 digit assy, 4 seg. followed by 4, 7 seg., with decoder -SE -N7A8010 7 digit assy, 4 seg. followed by 6, 7 seq., with decoder
e SF N7ABD29 7 digit assy, 4 seg. followed by 6, 7 seg., with decoder
-RA -NEABD 6 digit assy, 4 seq. followed by 5, 7 seq., direct wired and latch
-RB -NGABD10 6 digit assy, 4 seqg. followed by 5, 7 seg., with decoder D -NBABD 8 digit assy, 4 seq. followed by 7, 7 seg., direct wired
-RC -NGABDZ29 6 digit assy, 4 seq. followed by 5, 7 seq., with decoder -TE ‘N8ABD10  8digit assy, 4 seq. followed by 7, 7 seq., with decoder
el TF NBABD29 8 digit assy. 4 seg. followed by 7, 7 seg., with decoder
-SA -N7TA8D 7 digit assy, 4 seq. followed by 6, 7 seq., direct wired . and latch
-SB -N7ABD10 7 digit assy, 4 seq. followed by 6, 7 seq., with decoder -UD -NSA10D1  5digitassy, 2-7 seg., 1-colon, 2-7 seg.direct wired
-SC -N7A8D29 7 digit assy, 4 seg. followed by 6, 7 seg.. with decoder -LE -N5AT0D10  5digitassy, 2-7 seq., 1-colon, 2-7 seq. 7 seg. with decoder,
and latch colon direct wired
-TA -NBABD1 8 digit assy, 4 seg. followed by 7, 7 seq., direct wired -UF ‘N5A10D29 5 digit assy, 2-7 seg., 1-colon, 2-7 seg. 7 seg. with decoder
TB ‘N8ABD10 8 digit assy, 4 seg. followed by 7, 7 seq., with decoder aﬂf} '?ﬂﬂh- colon direct wired
Tc N8ABD29 Sﬂdé%g{iﬁsy' 4 seg. followed by 7, 7 seq., with decoder VD -NB8ATIDT gfé%fﬁﬁ?& 2-7 seq., t-colon, 27 seq., 1-colon, 2-7 seg
-UA -NSA10D1 5 digit assy, 27 seg., 1-colon, 27 seg,, direct wired. VE ‘N8A11D10 ? SEQ“ i?f'hy}jﬁsggﬂ ;;g}fg;igii-;ﬂm@m 27 seg.,
& AREIERIE S digit assy. 27 seg, 1-colon, 27 seg,, 7 seg. with decader, WVF ‘N8A1ID29 8 digit assy, 2-7 seg., 1-colon, 2-7 seg., 1-colen, 27 seg,
Seidlifelic el e 7 seg. with decoder and latch, colon direct wired
-UC -NSA10D29 gEé%gtiﬁsyéégﬂssigégt-Su?rlgg, 2-7 seq., 7 seq. with decoder
WA -NBA1TD 8 digit assy, 2-7 seq., 1-colon, 2-7 seq., 1-colon, 2-7 seq,
direct wired.
VB -NBA11D10 8 digit assy, 2-7 seq., 1-colon, 2-7 seg., 1-colon, 2-7 seqg,
7 seqg. with decoder, colon direct wired.
AC -NBATID29S 8 digit assy, 2-7 seq., 1-colon, 2-7 seq., 1-colon, 2-7 seq,,

7 seq. with decoder and latch, colon direct wired

M28803/1-W 905H-526 Module only, colon, direct wired
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—HI-BRIGHT—

Developed especially for airborne applications, the Model
925/935 is an intensely bright, yet small-character display
that is highly readable in bright sunlight. Incandescent
amps are individually replaceable from the front of the
panel, and a wide variety of color filters add to its

versatility,. Dot displays are offered in 7 and 16-segments,
The Model 925/935 is employed wherever readability In
bright sunlight is a "must.”
A complete multi-station readout assembly shall DOT MATRIX
consist of the following: bezel ass'y with lens and panel

gasket (see page 12) mounting fail ass'y with connector 925 Actual Size  Character Height: .
blocks and terminals (see page 11) plug in readout

modules (see page 11) ordering information for one ass'y
that contains all of above is shown on page 12. BAR SEGMENT

935 Actual Size  Character Height: .32

925
MODULE A. Characters - 16-segment, double
ASSEMBLY 7-segment, triple 7-segment and specials.
. 3 925 DOT MATRIX
o ® o0
g J i3
L7 - : $$'"s
0es® °  %ed 'o-.. %ec® B¢’ gl A
Front View Front View Front View  Front View  Front View Front View
16 Segment  Colon 27 Segment Degree 37 Segment Decimal Point
AB A15 A1 A16 A12 Al4
- g 935 BAR SEGMENT
- a» e
i o IN0Z0 « 0200207 e
. 02080 . 0000 000,
Front View Front View Front View
935 A 16-Se :
A e, -Segment Colon 27 Segment DEG 3-7 Segment DPT
COMPLETE 0 w ’“‘* ‘ A6 A15 m% - A16 A12 Al4

A 6 - Single 16-segment display
1 - Double 7-segment display
12 - Triple 7-segment display

4 - Decimal point

5 - Colon

6 - Degree

L

L

" >rP>>

. B. Light Source - Incandescent

- e B2-925: B12 - 935
o ' 5 High brightness; Average 6,000 hours life @ 4.5VDC
with a display lrightness of 2000 foot lamberts.

Colors:

The Fiber Optic Readouts have color filters availaple to
add special emphasis to information displayed on
individual unit. Each readout unit may be ordered with
only one color and all displays in that unit will appear in
the color ordered. It should be noted that color filters will
reduce the light output. The light output characteristics

shown in this catalog apply only to white incandescent light.

Part Number Codes for Ordering Color Filters:
A Amber R: Red

Solder or Solderless (crimp) ~ B:Blue Y: Yellow
Terminals G: Green 9




925 / 935

' e ] Specifications
C. Terminations - Connector block (Sunlight readable display)

Current/Segment; 20ma @ 5VDC

C - Connector Block not supplied | | Lamp Life: 6,000 hr. average lite @ 4.5VDC
C3: Connector block with crimp or solder terminals provided  Qperating Temp: — 55°C to + 85°C
with each digit Lamp Replacement: Lamps individually replaceable from
panel front w/o special tools
D. cCircuit Packages Environment: Designed to meet Mil-D-28803
None Available
Segment & Terminal Designations Ordering Information for
(Designations are the same for 925 and 935) Individual Readout Units

;7 A KB L Individual readout units may be ordered using the part
..i numbering system shown below. If you prefer a part
®C number for a complete assembly of units, see page 12.
— M
S D
X 925
P E N 935 A BAC
16 Segment TWO 7-5egment -0 T T T
Designation Designations T
LAMP . .
E%%PM o COMMON Model — Terminal Block & Terminals
Number C1 - Terminal block &
terminals not supplied
C3 - Terminal block and
Character Type — crimp or Solderl
AB - 16 SGQmer‘lt terminals SUDD“E‘CI
A11 - Two 7-segment with basic unit
A12 - Three /-segment
A14 - Decimal Point — R-Red
A15 - Colon G - Green
REAR VIEW REAR VIEW A16 - Degree A - Amber
Terminations Terminations _ B - Blue
Y - Yellow
4= L— LAMP B2 - High brightness 925
®A B2 - High brightness 935
®B
e - A Omit filter code for white
Incandescent
THREE 7-Segment
Designations Colon  Decimal Point Degree
LAMP COMMON NOTE: When modules with
LAMP color filters are used with a
O8O bezel assembly 925/935B7-
® 6B _® the bezel lens color N
W _ ® & (Neutral Gray) is recom-
@ ® @ ® @ mended.
O _ ® _©
@ ® @ @ @ ® - LAMP COMMON
O ISH
REAR VIEW REAR VIEW

10 Terminations Terminations




Readout Module Dimensions
(925 Shown)

TWO - 7 Segment  ONE - 16 Segment

sieH

E-_am—-|

T

o
B¢

28

i .

COLON THREE - 7 Segment

=

oo [T

Mounting Rail, Terminal, Connector Block

- — _..}._._

040

DIA PIN

Dimensions
= —
O —— | e e—>
® l &
| - (BE 58 UNC THD
W 150 (3 18) MIN
DEEE. 4 PLS.
250
1 6.350) ™ r-— B - 475
. [9.525)
o jj_@ 020%:% o | o F 52 09]6 24040 (@
-l |
L " == £ = T ” - \‘
*' - A - 187 TERMIMAL
= T o
=t g ’ i u
‘J t*_EI:F'.ﬁE.IELTHH'J‘TEEEI
55 D48 Da
T — = ™
=¥ |
TERMIMAL [BO0CT 20-2) 1
TABLE 1 TABLE 2
SYMBOL DIMENSION CODE LETTERS FOR TYPE
- YR —— OF CONNECTOR BLOCK
B DIM. L + 300 (762) CODE l TYPE
C DIM. L + 550 (1397) A 1 Ll0liB.2
1
D DIM. L + 80 (20.32) B _ S
C 600 WIDE
N
TABLE 3
MOUNTING RAIL ASSEMBLY PANEL THICKNESS
CODE DIM. E DIM. G
INCH MM INCH MM
1 250 (6.35) 86 (21.84)
> 190 (4.83) 92 (23.37)
3 125 (3.18) 99 (25.15)
4 063 (1.60) 1.05 (26.67)
5 093 (2.36) 1.0 (25.91)
TABLE 5
TOLERANCE
O C DIMENSION | CALCULATION
XX + 03 E L + 100 (2.54)
XXX + 010 B L + 300 (762)
C L + 550 (1397)

925/935

Ordering Information for
Individual Mounting Rail Assembly

Individual mounting rail ass'ys may be ordered using the
part numbering system shown below. If you prefer a part
numbper for a complete assembly of units, see page 12

925

935 R 1 1.6 BAACB

Model T
Number A
Connector block number, type, and
R — arrangement see table 2. The
seqguences of the code letters for
Pang|  — the connector blocks is written in
Thickness the order of viewing from left to
1 = 250 right.
2 = 190 A\ |
3 = 105 | Connector blocks are furnished
4 — 03 Dimension L with the required number of
5 — 093 Sumfrom TABLE 4 terminals plus two extra.

(18.80

=4
T

J I__135{3.4:31 | CONNECTOR BLOCKS

TABLE 4
ETS'?F'_EL%E DIMENSION L
16 SEG. MULTIPLY THE NO. OF 16 SEG. X .40 (10.16)
7 SEG. MULTIPLY THE NO. OF 7 SEG. X .20 (5.08)
TCOLONS | MULTIPLY THE NO. OF COLONS X 20 |
T DPT MULTIPLY THE NO. OF DPT X .20 |
DEG MULTIPLY THE NO. OF DEG. X .20
; R
ZE55.72) —= =
5 1z5(3.18) ‘
| \—H = 100(2.5¢] R SR
T e e e T
1 ! rﬂ | ?
I L e L - 111
362t8.33) >  =—cC- ~ 4 X% 333?2%3

PANEL CUT-OUT DIMENSIONS

11



925/935

#4
Bezel Ordering Information 935BZ 1 6 N
I T
A0 - A 31
A’I:m.m] ‘-‘i?.a?}r
' |
l A | T MODEL |
Ha JQ L e NUMBER - LENS COLORFILTER
T | a— (11.43) N = NEUTRAL GRAY
= YELLOW
18— | 5 " 125 (3.18) Dia G = GREEN
(4.45) Hole, C'Bore .187 _J R = RED
— 5 GTaba SEAEL B = BLUE
FIGURE 2 A = AMBER
TABLE 1 DIMENSION L
p—— SUM FROM TABLE 1
MODULE DIMENSION L TARLE 2
16 SEG. MULTIPLY THE NO. OF 16 SEG. X .40 (10.16) SYMBOL DIMENSION
7 SEG. MULTIPLY THE NO. OF 7 SEG. X .20 (5.08) A DIM. L + .10 (254)
COLONS MULTIPLY THE NO. OF COLONS X .20 (5.08) 5 DIM. L + 550 (1397)
DPT MULTIPLY THE NO. OF DPT X .20 (5.08) C DIM. L + 90 (22.86)
DEG MULTIPLY THE NO. OF DEG. X .20 (5.08)
o~

Ordering Information for Complete Readout Assemblies

Complete Assembly Dimensions (includes bezel, rail and readout modules)

| 925
[P 935 B1 N 1 BACGYC

1 T T
Model
Number
Single Code
Lamp — Indicating Panel
B2-925:B12-935 ;hiﬂ%ﬂ;ss .
E (PANEL) High ee 1apie
:u':f?aT'I R 4.‘ r Brightness Page 11
| I T 5 | Bezel Lens Color
= -+ Q%b 2266 ' wm N = Neutral Gray
T - f11-.‘:53[!] 1 - l for White L .
: _4 (incandescent) Code indicating number, type
P . N 3 (5128 _ and arrangement of modules.
(4.445) . ] : l"_ g _ é?éjeﬂ A = Colon
TYPICAL READOUT ASSEMBLY A = Amber B = -_6 Segmem
FIGURE 1 Y = Yellow C = Two-7 Segment
B = Blye G = Three-7 Segment
rsma@L DIMENSION Y = Degree
A, DIM. L + 10 (254) TOLERANCE Z — Decimal Point
2 (oMt S The code letters are written in~~
C | DM L + 90 (2286) AX £ 03 order of viewing from left to right.
D DIM. L + B0 (2032) XXX + | D.I
E 250, 190, 125, 093, 063

19



925H/935H

QUALIFIED TO MIL-D-28803/3 and /4

The 925H/935H Iincandescent display provides optimum
orightness for avionic and control panels where high
ambient light levels are present.

They feature excellent legibility and readability in
direct sunlight and are environmentally protected meeting
the shock and vibration requirements of MIL-STD-202,
EMI/RFI requirements, and the dripproof, 45°
requirements of MIL-STD-108.

The 925H/935H have a “"building block™ modular

construction for ease of initial readout design, character
arrangement and module replacement. Maintainability of
the display is simple since incandescent lamps are front
panel replaceable without special tools.

Page 14 and 15 describe ordering information for
complete and sub assemblies. Page 16 illustrates module
types availaple and the corresponding rear terminations.

935H Actual Size

925H Actual Size

A. Characters

° | **% **% %%
3 S L
oo 00 “E 3...3 {to:
&
o .." ..“ d
Front View of Front View of Front View of Front View of
Decimal Pt., 4-Segment 7-Segment Double 7-Segment
Caolon, Degree Display Display Display

13

ey

.3%...: {4

Q
o .°o
i.. °ot¢' .on° mzmi :. : ~
Front View of Front View Of Front View Of
Triple 7-Segment 9-Segment 16-Segment
Display Display Display

B. Light Sources — Incandescent

Specifications

Brightness: 300 Ft. Lamberts Minimum

Contrast Ration: 3:1 min in 10,000 foot Candles Ambient
Current/Segment 25ma max @ 5VDC

Lamp Life: 6,000 hr. average life @ 4.5VDC

Operating Temp: —55°1t0 +85°C

Storage Temp — 55° to +85°C

Lamp replacement is accomplished from the panel front
without special tools.

C. Terminations

Solder or crimp type terminals which lock into place in
a connector block use standard MS3191 crimp tool
(MSC No. 800-3191) and locator (MSC No.
800-3191-L.20-2). Each terminal will hold one No. 26 or
one No. 28 AWG wire

Enviornmental Specificaitons:

Vibration: Per MIL-STD-202, method 204, condition A.
Shock: Per MIL-STD-202, method 213, Condition A.
Moisture Resistance: Per MIL-STD-202, method 106 (omit
steps 7a & 7b). 25°C to 65°C, 80-989%, 10 cycles.

Salt Spray: per MIL-STD-202, method 101, condition B
Seal: Per MIL-STD-108, dripproof, 45° applies to
925HBZ only).
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925H/935H

Dimensions - Individual Readout Units - 925H Ordering Information

TWO -7 Segment  ONE - 16 Segment complete Assembly M28803/3

-1_ The 925H/935H can be ordered as a complete assembly
88 1 % using either the EATON part number or the military part
' number (M28803/3). A complete assembly consists of a
GOLST_’l THREE - 7 Segment

| bezel assembly, a mounting rail assembly, and any

arrangement of plug in modules.
EDUI-— |"I-I-|—15TTF’

T

040
DA PIN

¥

Using EATON part number

925H/
935H 1

Model Number

DCEFBB

-:'i-ﬂ—--ﬂ-

l” 18)

HE A
VIEW

4
18 ED;

Designates .250

panel thickness and seg ment type
(see Table 1)

13':: 13,434 COMNNECTOR BLOCKS

Designates module type and their
location in complete unit (see
Table 2) as viewed from left to right.

*935H dimensions are identical except Bar Segment
character is as shown on sheet 22.

TABLE 1
Panel Thickness TABLE 2
& Segment Type Module Type

BAR DOT MODULE

When ordering using the military part number simply replace
the EATON model number with military designation as follows:

——

DCEFBB

M%@MB 1

“ 250" (6.35mm) Module: Colon, Degree or Decimal
d 190" (4.83mm) Module: 16 Segment, Alpha-Numeric Designates a complete
125" (3.18mm) Module: 2 - 7 Segment Numeric military approved
063" (1.60mm) Module: 4 Segment Sign & 7 Segment Numeric dtSDE}’
0 5 093" (2.63mm) Module: Colon - 7 Segment Numeric
Designates .250

Module: 7 Segment Numeric & Colon

panel thickness and segment type

Module: 3 - 7 ment Numeric
°c0 (see Table 1)

Module: 1 - 4 Seg. Sign & 2 - 7 Seg. Numeric

Module: Colon & 2 - 7 Segment Numeric

Designates module types
and their location in

the complete assembly
(see Table 2)

Module: 7 Segment, Colon & 7 Segment

Module: 2 - 7 Segment Numeric & Colon

Module: 9 Segment
Module: N/S (North /South)
Module: E/W (East/West)

Sub Assemblies M28803/4

Because of the "'building block’ modular design of the
925H/935H, spare or replacement modules, terminals,

lamps and connector blocks can be ordered individually. =~
Subassemblies can be ordered with EATON part number or

the military part number (M28803/4). Table 3, page 15, is

a cross reference of EATON part numbers with the

equivalent military part number for all subassemblies

avallaple.

Module: 7 Segment, Decimal, 7 Segment
Module: 2 - 75 Segment, 2 Decimals

2

NOTE: Module types shown in Table 2 correspond to those
lustrated on page 16.

14



925H/935H

TABLE 3 — Subassembly Part Numbers
BAR DOT MATRIX ) )

Enon Mggtﬁw' 0T mumary | sescrption MDuntlng Rail Ass‘emblly | |
in[Number ]| “TON_ | PART NO. | When ordering a mounting rail it is necessary to specify the
st m) "GR| 925H-A | M28803/4-A | Module: Colon, Degree or Decimal module types so the proper connector types are provided in
31 | B |925HB| M28803/4-8 | Module 16 Segment. Alpha-Numeric the assembly. The proper amount of terminals (plus two) are

Ci C1 TQEEH-G | M28803/4-C | Module: 2 - 7 Segmet Numeric DFOVidE‘d With eaCh connector D|OCk Drdere{j-
D1 | D1 1925H-D| M28803/4-0 | Module: 4 Segment Sign & 7 Segment Numeric
= E I.QEEH-E _ M2B803/4-E | Module: Colon & 7 Segment Numernc
F1 F1  1925H-F | M28803/4-F | Module: 7 Segment Numeric & Cclon
G1 1 QEEH-G_ M28803/4-G | Module: 3 - 7 Segment Numeric
H1 H1 |925H-H} MZ28803/4-H |' Module: 1 - 4 Segment Sign & 2 - 7 Segment Numeric 925 H-R (M 28808f4-|:i)
J1 J1 LQEEH-J ] M28803/4-J | Module: Colon & 2 - 7 Segment Numeric T — o 1
K1 1 K1 |925H-K | M28803/4-K | Module: 7 Segment, Colon & 7 Segment @J —— > ©
L1 | LT |925H-L | M28803/4-L | Module: 2 - 7 Segment Numeric & Colon © © Lk U
M1 | M1 |925H-M| M28803/4-M | Module: 9 Segment . /“ . L
N N |925H-N| M28803/4-N | Module: Connector Block: .200 Wide 1/ S i ) L / v
P | P |g25H-P | M28803/4-P | Madule: Connector Block: 400 Wide 1/ peso—t | I i
Q | 0 |925H-Q| M28803/4-Q | Module: Connector Block: 600 Wide 1/ o LF.“E g:c-"%“ 2 %
R R 925H-R |' M28803/4-R | Module: Terminal - (Ten 1o a Bagl T T :@ skt b o --}\-mw
S |s |92sH-S| M28803/4S | Module: Lamp Assembly e ) ' B
T1 | T1 [925HT | M28803/4-T | Module: N/S (North/South) JASS U L
Ut | Ut {925H-U| M28803/4-U | Module: EA (EastWest _"l t’—* e
V1 V1o 1925H-V | M28803/M4-V | Module: 7 Segment, Decimal, 7 Segment MOUNT[NG RAIL MOUNT|NG RAIL ASSEMBI—Y
W1 | W1 18920H-W) MZ28803/4-W | Module: 7 Segment, Decimal Peint, 7 Segment, Decimal Paint D|MENS|ONS TABLE 4 :}ANEL s |CKNESS [SAME AS TABLE 1, PAGE 14
A Connector blocks are furnished with the required number of terminals plus two exira SYMBOL DIMENSION CODE DIM.E DIM. G |
Mounting Rails and Bezels — S L M o e
Mounting rails and bezels can only be ordered separately e B 2 | 19048y  92(283)
using the EATON part number as follows: e 3| 125318 99519
Bezel Assembly TABLE 4 — Aggregate Length o[ DML+ 8012099 « | oe3nen 105667
925H/ - 5 093 (2.63) 1.02 (25.91)
oo BZ1.6 R | |
= S| g2k
Number 4 SEG. | MULTIPLY THE NO. OF 4 SEG. X .20 (5.08) 935H _R_
Designates Bezel COLON | MULTIPLY THE NO. OF COLON X .20 {5.08) | 1
Assembly 9 SEG. | MULTIPLY THE NO. OF 9 SEG. X .40 {10.16) Model Number 1 6 BAC
Designates total DPT | MULTIPLY THE NO. OF DPT X .20 {5.08) I Desigﬂates .
length (Dimension L) DEG | MULTIPLY THE NO. OF DEG X .20 (5.08) Rail Assembly
of all modules specitied NORTH/ | \4\)LTIPLY THE NO. OF N/S X 20 (5.08) Designates Panel
. - Thickness. (See
Designates lens color filter: £/ | MULTIPLY THE NO. OF E/MW X .20 (5.08) Table 1, Page 14)
N — Neutral G — Green ’
Grey A — Amber |4 gg‘% MULTIPLY THE NO. X 40 (10.16) Designates total
For White B — Blue 27 SEG. | UL TIPLY THE NO. X 60 aggregate length (Dimension L) —
Incandescent R — Red & 2 DPT ST of all modules specified

40

(10 16) \

41

-

|'_ BEZEL DIMENSIONS

— T SYMBOL DIMENSION
38 | 1
(9.65) ——E H %}é}} [ES%E] A DI, L + .10 (2.54)
s 45 | . :
I . l 3 DIM. L + 550 (1397)
T C DIM. L + 90 (22.86)
(4.445) | R
-t C
TOLERANCE
XX + 03
XXX + 010

(see Table 4)

Designates type of module
connector and location (See Table
2) as viewed from left to right (IN ASS'Y. )

CEE Lo PR ALK
(3 362| 19 (150

Ho
l V1 D20
1 !

C T

025H/935H-S (M28803/4 )
LAMP ASSEMBLY

-

15



925H/935H

Module Type/Segment & Terminal Designations

MODULE TYPE A
FRONT VIEW ~ REAR VIEW TYPE W
Colon Terminations FRONT VIEW REAR VIEW
Designations Lo
(OPcHS oo
© O
® _©
© ® Yo%
©O_© ®
© ®
S N
TYPE C TYPE D TYPE E TYPE F TYPE G TYPE H
{3 4 a0 83 037 30383 .38
(3 ald £.3 .}"":33. ..8..5. in
®
oo. ino" ino‘ o iﬁf ima‘ o uo’ %ﬂo" iao’ n ito"
FFIONT VIEW FRONT VIEW FRONT VIEW  FRONT VIEW  FRONT VIEW FRONT VIEW FRONT VIEW
16~Segment TWO 7-Segment  4-Segmentand Colon & 7-Seg.  7-Seg. & Colon THREE 7-Segment 4-Seq. & 7-Seg.
Designations Designations ~ TWO 7-Segment  Designations  Designations Designations Designations
Designations
Gfﬁﬁm?}w Lé_ﬁmgm CQL&EEN G&ﬁﬂ%rﬂ Eﬁ’iﬂ%r\i C{f% tﬁ!ﬂ%faﬁ 1 CEL}_ ﬁT’EN
' | | 1 ] I
28,00 [[§,0f [[§,0f [[§,0f [[B,of [T [[§,000
®© _ ® ® ® ® O
©° 0209 |0%e° 2 0Pe? ©%0% % 0%0%e
© "~ ® ® ~ © ©@ ~— © ® ~ O O~ ® ® _® _© ® _ © _©
® _ ® © _© © _ O © _ O O _© ® _ ® _© ® _ © _ 6
® — © ™ ~— ® ® —©® ® — O ® _ ©® © _® _ ® w _® _ O
020 |°0%0| |®°0°0| |®0%0| [°0%0| [20%020| KR0®0l0
o'm” | ® S S 5° O ®© B W®
REAR V|IEW REAR VIEW REAR VIEW REAR VIEW REAR VIEW REAR VIEW REAR VIEW
Terminations Terminations Terminations Terminations Terminations Terminations Terminations
TYPE J TYPE K TYPE L TYPE M TYPE T TYPE U TYPE V
gﬂg g g 0 o0
20
i}{;} .3 8.4 ii}{l} I B R 3&3
BRuRnin 5w
) uo‘ o° i“’ o %bod '0. os® o m§m§ © s no’ od®
FRONT VIEW FRONT VIEW FRONT VIEW FRONT VIEW FRONT VIEW  FRONT VIEW  FRONT VIEW
Colon and 7-Seg., Colon, 7-Seg.  TWO 7-Seg. & Colon 9-Segment N/S E/W TWO 7-Seg.
TWO 7-Segment Designations Designations Designations andl Dec. Pt.
Designations Designations
LAMP LAMF’ LAMP LAMF LAMP LAMP LAMF
CDMM{]N OMMON COMMON COMMON COMMON COMMON COMMON
S (5o [l (6,97 [ 6,7 5,9 [ 5,
® O ®  ®
020223] (020208 (020200 (6809 0S| (0903 |ogog
O _® O _® ® _©
g@(@@go 2@202@ O®®@g® gogo 8@20 O@)@o L@ O
O © O, =0 O O=0 O O ® __® @ O ’O® O
S W B & W 8° o®° e/ -®
REAR VIEW REAR VIEW REAR VIEW REAR VIEW REAR VIEW REAR VIEW REAR VIEW
Terminations Terminations Terminations Terminations  Terminations Terminations  Terminations

10
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930
B3 By

Sunlight Readable Bar Segment

The most versatile fiber optic readout in the EATON ling,
the Model 930 uses a multiple fiber technigue to achieve a
solid bar appearance, as well as flexibility in character size.

The 930 has a character size of 32" highin 7, 9, & 16 930 actual size
segments. A special teature of the 930 is the use of integral A
bi pin lamps which are easily replaceable from front of . Characters

panel. Termination of the unit features 025 square pins for
wire wrap, solder, or plug in connector. The 930 offers

o
unlimited design capability; any number of characters or ' ' '-' - G _ao
- D

designs can e achieved. Designed for both airborne and

ground support applications the model 930 is easily | ' ' ' . -. ' ' ' "-'
readaple in direct sunlight. This model is also available with '
special lamps to provide displays which are readable at 1 - a & a-a - @
volt for airborne applications where night vision goggles Front View Front View Front View
may be used. Contact factory with your specific -Segment 2-7 Segment 3-7 Segment
requirements. | il e o
. .
O
o
Front View
16-Segment Front View Front View Front View
Alpha Numeric Colon Decimal Point Degree
L N E
JL .
Front View Front View Front View Front View
9-Segment Plus & Minus North/South East/West

Part number codes for ordering

A - Colon (100" wide)

B - Degree (.100 " wide)

C - Decimal Point (.100 " wide)
D - North/south (N-S) (.200 " wide)
E - East/West (E-W) (.200” wide)
- 4+ or — Display (.200" wide)
G - 7-segment (.200 " wide)

H - 16-segment (.400 “ wide)

J - 2 7-segment (.400 " wide)

K - 9-segment (400" wide)

L - 3 7-segment (.600 " wide)

B. Light Sources - Incandescent

B-22: Average 6,000 hours life @ 4.5VDC with a display
brightness of 2000 foot lamberts.



930

Colors Segment Designations, Terminations

N

The Model 930 EATON Fiber Optic Readouts have color
filters available to add special emphasis to information
displayed on individual unit. Each readout unit may be
ordered with only one color and all displays in that unit will
appear in the color ordered. It should be noted that color

filters will reduce the light output. The light output

characteristics shown in this catalog apply only to white ®L/C
incandescent light. Colors available are red, green, amber, NORTH/SOUTH

blue, yellow.

Part Number Codes for Ordering Color Filters:

TOP TOP

@00 e

®e®Oe

A: Amber R: Red
B: Blue Y: Yellow
G: Green W: White “'Incandescent"”

C. Terminations

025 square pin for solder or wire wrap termination.

025 sqguare pin mates with berg connector #65039-032 or
equivalent.

D. Circuit Packages

25— TOP TOP
None available. o @ ® A
N Eae 1 ©¢%e ©
Specifications - @ _© o
32 T e L/C

Supply voltage - 5VDC (max) E e 5 ©o @

Supply current - 21ma+ 10% @ 5VDC (each lamp) ‘ ® ® b
Brightness: 2000 ft. lamberts @ 4.5v - o« c®  ®uc

Contrast Ratio: 2:1 min in 10,000 ft candles ambient (at 9SEG COLON

4.5V)

Lamp Life: " 4.5V-average life 6000 hours;

Lamp Replacement: Front panel TOP TOP
Brightness ratio segment-to-segment: 2.5 to 1 maximum |

with a digit. 6 A o ® A
Brightness ratio digit-to-digit: 2:1 maximum within an e F

assembly. ® G ® | /C
Front Lens: Display shall appear obscured in the unlighted (D)
“condition. In the lighted condition characters shall appear ® e /C

incandescent white.

Viewing Angle: 60° t0 Iirwe.perpendicular to lens face. 7 SEG DEGREE
Environmental Requirements

1. Operating Temperature: —55°to +85°C.

2. Storage Temperature: —55°to +85°C. — 10— TOP TOP

3. Vibration: Per MIL-STD-202, method 204, condition A. °®

4. Shock: Per MIL-STD-202, method 213, condition A. T o ®

5. Moisture Resistance: Per MIL-STD-202, method 106, 16 o ® ®L/C

(omit steps 7a & 7b) l ® & ©
6. Salt Spray: Per MIL-STD-202, method 101, condition B. ® | C ® B
PLUS/MINUS DECIMAL

POINT

18



Ordering Information

930

(=8

093 (2.36) DA 2 HOLES

} o = B / l

(1.57]
540 | 320
4P
{13.71) e w -GS 1 (8.13)
| 4 6]
een (D ) g
, F
]
| T RECOMMENDED
PANE
SO 093 (2.36) DIA HOLE
S C SINK 100° TO
175 (4 45) DIA 4 PLACES
0BE-5E UNC THD
%150 (3.81) MIN DEEP
6 PLACES
—-— >

1/

- 262

A
:jww 063 {1.60) PAMNEL REF
. o4
(13.7)

-
] ] |\ T F :
| & & | 1
S |
'zlélf@i .
] : - : | l (787 ] '

. . N .
——1 (15 (26 67 MAY ————-
A—]

TYPE OF DIMENSION "L

MODULE (IMULTIPLY TYPE X NO. REPO)

7 SEG 200 {5.08)

9 SEG 400 (10.16)

16 SEG 400 (10.16)

DPT 100 {2.54)

COLON 100 (2.54) SYMBOL DIMENSION
CEG 100 {2.54) A .T“DIM. L + .42 {10.67)
+ - 200 (5.08] 3 | DiM. L + 270 {6.86)
NYS 200 (5.08] C DIM. L + 43 (1082
Erw 200 {5.08) D DIM. L + 080 (2.03)

-

Example of A: 930 B22-DHHLBJC

e 1.82

®
I
-
N
O

Example of A; 930 B22JAJAJ

TOLERANCE
XX + 03

-

XXX + .010

W

Assembly Ordering Information

930 B22 DHHJBL

Model — Code indicating number, type
Number and arrangement of the aisplay.
See Ordering Codes on page
17. The sequence of the code
letters for the display is written
B 22 Lamp — in order of viewing from left

to right.

Note: Due to the multiplicity of assemblies available in
combinations of character displays, mounting &
terminations, the catalog ordering information here is limited
to basic display assemblies. Please contact factory for your
special mounting, termination & character requirements.

oA





