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>@°°+««%/12000X778 series

High performance toggle switches o
threaded bushing @ 11.9 mm

DISTINCTIVE FEATURES

CECC approved - conforms to MIL specifications

Highly reliable contacts

Pinned lever

Double shell case for high mechanical strength and high
electrical insulation

Compact size

@ ELECTRICAL SPECIFICATIONS

* Max. current/voltage rating with resistive load: 4 A 28 VDC

e Minimum load: 10 mA 50 mV, 10 yA 5 VDC
When used above 300 mA 28 VDC, the gold plating is removed on
contact areas and is considered only as a protection against oxidation
during storage.

* |nitial contact resistance: 10 mQ max.
¢ Insulation resistance: 1,000 MQ min. at 500 VDC

* Dielectric strength:
1,000 Vrms 50 Hz min. between terminals
2,000 Vrms 50 Hz min. between poles
2,000 Vrms 50 Hz min. between terminals and frame

* Contact bounce: 2 ms max.

* Electrical life:
- At4 A28 VDC : 20,000 cycles (10,000 for functions 5, 4-1R, 4-2R)
- At low level (50 mV 10 mA):
150,000 cycles (switches with 2 maintained positions)
100,000 cycles (switches with 3 maintained positions)
50,000 cycles (momentary functions 7, 8, 4-1R, 4-2R, 5)

Volts

iy

250 VAC

125 VAC

48 VDC

28 VDC

5VDC
50 mV :a\
7\ £ Amps

T T
10pA 10mA 1 2A 4A

The company reserves the right to change specifications without notice.

PANEL SWITCHES



%)
m
I
O
=
=
n
-
m
Z
<
a

1_2000X778 series

High performance toggle switches
threaded bushing @ 11.9 mm

[1])) ENVIRONMENTAL SPECIFICATIONS

» Shock test: 50 g - 11 ms (IEC 68-2-27)

* Vibrations: 10-500 Hz - 10g (IEC68-2-6)

* Humidity test: 56 days, 93 % R.H., 40 °C (IEC 68-2-3)

* Salt spray test: 96 hours (IEC 68-2-11)

» Operating temperature: -40 °C to +85 °C (-40 °F to +185 °F)

GENERAL SPECIFICATIONS

» Torque: 1.50 Nm (1.10 Ft.lb) max. applied to nut

 Panel thickness: 8 mm (.314) max. - 3 mm (.118) min.

@ SEALING

* Front panel sealing by two O-rings
Flatted bush for precise orientation

» Panel seal withstands 1 bar pressure and remains sealed
even when the switch is operated.

» Epoxy sealed terminals

* Splash-proof case

=) FLAT

AGENCY APPROVALS

= CECC 96201-005
= CECC 96201-008

Designed to MIL specifications

Availability : consult factory for details of approved models.

Marking : to order switches marked CECC, complete
appropriate box of ordering format.

MATERIALS

 Case: diallylphthalate (DAP) with plastic
external shell (epoxy sealed)

* Actuator: brass, black chrome plated
» Bushing: brass, black chrome plated

» Contacts: solid rivet - gold plated silver/nickel
alloy

APEM products may be recycled at end-of-life for the re-claiming of
valuable metal components.

TERMINALS

1.70
(.066)

M) y
\ NS

1.00
(.039)

1.20 |
(.047) 250

(.098)

8.60
(.338)

Solder lugs Straight PC

@ ELECTRICAL FUNCTIONS

—> FLAT

— —
1 1
4 31 2 3 1 2
Function 6 Other functions

@ PANEL CUT-OUT

012.00
(.472 DIA)

N

5.10
(:200)



12000X778 series

High performance toggle switches e
threaded bushing @ 11.9 mm
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@ BUILD YOUR PART NUMBER

BASIC PART NUMBER

12
SERIES TERMINALS AND BUSHINGS NUMBER OF POLES ELECTRICAL FUNCTIONS MOMENTARY FOR FUNCTION 4
1 Solder lug 4 Double pole 6 ON - ON 1R ON ON MOM
terminals
Th | ON OFF ON MOM  ON MOM
5 Straight PC S  Three pole 9 2R
terminals 6 Fourpole 7 MOM OFF MOM For function 4 only.
) Leave blank for other
All models with functi
threaded bushing 8 ON OFF MOM unctions.
@ 11.9 (15/32) ON ON ON
4 ON ON MOMA
MOM ON MOMA
5 - ON MOM
Function 4
For 2 and 4 poles only.
/A Must not have blank in
«momentary» box.
OPTIONS
FLUORESCENT TIP LEVERS X778 APPROVAL
Blank None Blank Standard lever High performance fully sealed Availability:
black switches. CECC Consult factory
White -12 Short lever for details of
-038 fluorescent ) approved models.

tip to lever :
LOCKING LEVERS

-1V 1 locked position
-2V 2 locked positions
-3V 3 locked positions

Other : see following pages.

@ ABOUT THIS SERIES

@ Notice: please note that not all combinations of above numbers are available. Refer to the following pges for further information.
@ Sealing boots can be used to further protect the switches against dust and water. See "Sealing Boots" section of website.
Mounting accessories: standard hardware supplied with all models : 1 hex nut 14 mm (.551) across flats, part number U41.

Switch guards are available to prevent inadvertent lever operation. See "Switch Guards" section of website.
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12000X778 series

High performance toggle switches
threaded bushing @ 11.9 mm

SOLDER LUG TERMINALS - DOUBLE POLE
Angle of

BASIC P/N thr(?w ® [
12146 X778 26° ON -
12149 X778 20° ON OFF
12147 X778 20° MOM OFF
12148 X778 20° ON OFF
12144 X778 20° ON ON

12144-1R X778 20° MOM ON

12144-2R X778 20° MOM ON
12145 X778 12° - ON

SOLDER LUG TERMINALS - THREE POLE

L

SOLDER LUG TERMINALS - FOUR POLE

BASIC P/N tﬁfgﬁ (c/f) I
12156 X778 26°  ON -
12159 X778 20° ON OFF
12157 X778 20°  MOM  OFF
12158 X778 20°  ON OFF

Angle of

BASIC P/N thrc?v\? (OA) I

12166 X778 26° ON -
12169 X778 20° ON OFF
12167 X778 20° MOM OFF
12168 X778 20° ON OFF
12164 X778 20° ON ON
- 12164-1R X778 20° ON ON
: . 12164-2R X778 20° MOM ON

MOM
MOM
ON
ON
MOM
MOM

ON
ON
MOM
MOM

MOM
MOM

ON
MOM
MOM

STRAIGHT PC TERMINALS - DOUBLE POLE A

Angle of
BASIC P/N throw (A) Il
12246 X778 26° ON -

¢

N

—> FLAT

I
—> FLAT
(681) (409)
32
I °2
i = .
A L 32
©Q
my- = i
85
EPOXY <. 15.10 4.10
(594) (.161)
©11.90-32UNS (-059) ©
(15/32-32UNS) —“l-’* §§
. o).
oi(-
23 =y \
SEF _
8 -
I
=) FLAT

Shown with standard lever

17.30
(.681)

10.40
(.409)

16.00
(.629)
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(629)

6.00
(.236)

4.00
(157)
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01.60
(.062 DIA)
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High performance toggle switches o %
threaded bushing @ 11.9 mm m
I I <
STRAIGHT PC TERMINALS - THREE POLE A — AT i
(.681) (.409) (.866)
Angle of wy—" — =
BASIC P/N throw (A) 1l 1l - o
12256 X778 26° ON - ON (%8 35 )
1.50 (-1'3%
©11.90-32UNS (-059) o5 o "H‘_
(15/32-32UNS) —’l"* o3 $§
= A :VL Teoe
7;@ — 4 oo
= == 444
— §§ (Ao?gt?&) \
STRAIGHT PC TERMINALS - FOUR POLE A AT

(681)  (.409) (1.106)

N =)
my— - —
BASIC P/N Angle of I Il 7

throw (A) !
15.10 8.60
12266 X778 26° ON - ON Lﬂ,_Lm G99
1.50
Ohamng (09—

— 8§ 44
=5
— 88| ¢4 ¢

T e

~ 21.60 ’_\
- 8§ (.062 DIA)

©6.00
(236 DIA) /|

A 3.5 mm (.138) short terminals available on request for function 6. Standard
for functions 9, 7, 8, 4 and 5.

3.50
(137)
5.00
(196)
1

1.00
(.039)
—

STANDARD HARDWARE - HEX NUT - U41
- BLACK

14, 2.30
(:551) .. (090)

©11.9-32UNS
(15/32-32UNSS)
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1_2000X778 series

High performance toggle switches »
threaded bushing @ 11.9 mm

@ POSITIONS AND CONNECTIONS

LEVER POSITION AND CONNECTIONS
Il (FLAT)

TERMINAL

FUNCTION IDENTIFICATION

WIRING FOR 3-WAY SWITCHES
(FUNCTION 4)

—EXTERNAL JUMPER
(ADDED BY CUSTOMER)

12146
6 2
(1-3)-4 (1-3)-2 e &
(5-7)-8 (5-7)-6 8 4
12147 MOM OFF MOM —> FLAT
12148 ON OFF MOM
12149 ON OFF ON ) s
12148CT MOM OFF ON ) .
3 6
1-2 1-3
45 4-6
12145 - ON MOM
1-2 1-3
4-5 4-6
12144 ON ON ON
12144-1R MOM ON ON
12144-2R MOM ON MOM
1-2 1-3 1-3
45 4-5 4-6
12156 ON - ON
(1-3)-4 (1-3)-2
(5-7)-8 (5-7)-6
(9-11)-12 9-11)-10
12166 ON - ON
1A -3A 1A - 2A
1C-3C 1C-2C
1E - 3E 1E - 2E
1G-3G 1G-2G
12164 ON ON ON
1A - 2A 1A - 2A 1A -3A
1C-2C 1C-3C 1C-3C
1E - 2E 1E - 2E 1E - 3E
1G - 2G 1G- 3G 1G- 3G

12144 o— 2
o— 6
4
3
| 1
12144-1R | a_ 2
| o s
4
L 5
3
| 1
12144-2R | a2
| o— 6
4
L 5

12164

| f 2A
1A —O—

| oO— 3A

| o— 2C

L I°TE «
1€ —o———g_ﬁE—|

o— |

o— 26 /

16 | |
T_O__i—se |




BASICP/N  [eteiceeeeeeecel  Leeaeee.

Blank None

to ultra-violet rays.

038 White fluorescent tip. Becomes luminous when submitted @

---------------- [

Dash compulsory before lever code.

12000X778 series

High performance toggle switches *
threaded bushing @ 11.9 mm

FLUORESCENT TIP

Standard lever Locking lever

LEVERS / LOCKING LEVERS

Switch guards and sealing boot: see "Switch Guards” ans "Sealing boots" sections of website.

I
LEVERS
©6.00
., (23601 5.00
(196 DIA)
83
=e 8%
= -
| =2
88 88
N =2
Blank Standard -12 Short lever
I

LOCKING LEVERS

97,
(275 072)

1 locked position (function 6)
Typical angle of throw : 26°

-4V -5V
Functions 9 & 4 Functions 7 & 442R

-2V -3V
2 locked positions (function 6) 3 locked positions (functions 9 and 4)
Typical angle of throw : 26° Typical angle of throw : 20°
-V -8V -9V -11v
Function 8 Functions Function 8 Functions

9,44 & 441R 8,9&44
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1_2000X778 series

High performance toggle switches
threaded bushing @ 11.9 mm

LOCKING LEVERS
(CONTINUED)

BASICP/N  [rrrrrrrrerreees D """""""""""" X778 [ ‘D

-12v -13V -15V -16V -17v
Functions Funct. 5, 7 & 442R Function 8 Functions 4 & 9 Functions 7 & 442R
7,8 & 441R

Note: -5V and -12V are not true locking levers: no pulling is required before actuation.

AGENCY APPROVAL

BASIC P/N  [ESSSSRR s o D ------------- D ------------- YD [Fcopedonan

CECC CECC 96201-005 and CECC 96201-008

Availability: consult factory for details of approved models.

Marking: to order switches marked CECC, complete above box with "CECC".
Blank No agency approval required.

-20V
Functions 9 & 44



OCEAN CHIPS

OxreaH INeKTPOHMUKM
MocTaBKa 3ﬂeKTp0HHbIX KOMMOHEHTOB

Komnanusa «OkeaH DNEKTPOHMKM> MpEeAaraeT 3aK/Il04EHUE JONTOCPOYHbIX OTHOLLIEHMM NpU
MOCTaBKaX MMMOPTHbIX 3/1EKTPOHHbIX KOMMOHEHTOB HA B3aMMOBbIrOZHbIX YC10BMAX!

Hawwu npeumyliectsa:

- NlocTaBKa OpMrMHaIbHbIX UMMNOPTHbBIX 3/IEKTPOHHbIX KOMMOHEHTOB HanNpAMYy C NPOM3BOACTB AMEPUKM,
EBponbl M A3uK, a TaK e C KpYNHEMLIMX CKIaJ0B MMPa;

- LUnMpoKas sMHeMKa NOCTaBOK aKTUBHBIX M MACCMBHBIX MMMOPTHbBIX 3/1EKTPOHHbIX KOMMOHEHTOB (6onee
30 MJIH. HAMMEHOBAHUMN);

- MocTaBKa C/IOXKHbIX, AeDUUMUTHBIX, IM60 CHATLIX C NPOM3BOACTBA NO3ULMIA;

- OnepaTMBHbIE CPOKM NOCTABKM NOA 3aKa3 (0T 5 paboumx AHEN);

- JKCnpecc JoCTaBKa B 06YH0 TOYKY Poccuu;

- Momouwb KoHcTpyKTOpCKOro OTAena 1 KOHCynbTauumu KBaMPULUUPOBAHHBIX MHXEHEPOB;

- TexHM4ecKaa nogaepkka NpoeKTa, NomMollb B NoA6ope aHanoros, NocTaBka NPOTOTUNOB;

- [locTaBKa 3/1EKTPOHHbIX KOMMOHEHTOB NoJ, KOHTposiem BIT;

- CUcTeMa MeHeaXXMeHTa KayecTBa cepTudmumpoBaHa no MexayHapogHomy ctaHgapTy 1SO 9001;

- Mp1 HEO06XOAMMOCTH BCA NPOAYKLUMA BOEHHOIO M adPOKOCMMYECKOrO Ha3HaYeHMA NPOXoAUT

MCMbITaHMA M CEPTUMhMKALMIO B TaGOPATOPMM (MO COrIACOBAHMIO C 3aKa34YMKOM);
- MocTaBKa cneumanusmMpoBaHHbIX KOMMOHEHTOB BOEHHOMO M a3POKOCMMYECKOr0 YPOBHSA KayecTBa

(Xilinx, Altera, Analog Devices, Intersil, Interpoint, Microsemi, Actel, Aeroflex, Peregrine, VPT, Syfer,
Eurofarad, Texas Instruments, MS Kennedy, Miteq, Cobham, E2V, MA-COM, Hittite, Mini-Circuits,
General Dynamics u gp.);

KomnaHua «OkeaH JNEeKTPOHMKKU» ABNAETCA oduuMabHbIM AUCTPUOLIOTOPOM M SKCKJIHO3MBHbBIM
npesctasuteneM B Poccum ofHOrO M3  KpPYMHEMWMX MPOM3BOAMUTENIEM Pa3beEMOB BOEHHOMO W
A3pPOKOCMMYECKOro Ha3sHavyeHuMs <«JONHON», a Tak Xe oduuMaibHbiIM AUCTPUOBIOTOPOM MU
JKCK/II03MBHbIM nNpeacTaBuTenieM B Poccvn npousBoauTENA BbICOKOTEXHOIOMMYHBIX M HaAEXHbIX
peweHun ans nepeaaym CBY curHano «FORSTAR>.

«JONHON> (ocHoBsaH B 1970 T.)

PasbeMbl crneumanbHOro, BOEHHOMo M A3POKOCMHNYECKOIo
Ha3Ha4YeHHA:

JONHON (MpuMeHsOTCA B BOEHHOM, aBMALMOHHOM, a3POKOCMMYECKOM,

MOPCKOM, KeNe3HOAOPOXKHOM, TOpHO- M HedTeao6biBatoLLeN
0Tpac/AX NPOMbILLIEHHOCTH)

«FORSTAR> (ocHoBaH B 1998 r.)

BY coegmHmnTENN, KOAKCHaNbHbIE Kabenn

’ ) ®
KabenbHble COOPKM M MMKPOBONIHOBbIE KOMMOHEHTbI: FORS 'AR
L

(MpuMeHsaTCA B TEJIEKOMMYHMKAUMAX  FPaXXAaHCKOro M
cneuManbHOrO HasHayeHus, B cpeacTBax cBA3sM, PJIC, a TaK xe
BOEHHOM,  aBMALUMOHHOM M AdPOKOCMMYECKOM  OTpacisx
NPOMBILLNIEHHOCTH).

TenedoH: 8 (812) 309-75-97 (MHOroKaHasbHbIN)

dakc: 8 (812) 320-03-32

DNIeKTpPOHHas noyTa: ocean@oceanchips.ru

Web: http://oceanchips.ru/

Appec: 198099, r. CaHkT-leTepbypr, yn. KananHuHa, 4. 2, Kopn. 4, amT. A




