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M1eBox - overview

K1DM3 KECK 1 DEPLOYABLE TERTIARY MIRROR
LE0100 M1 electronics box

REV

120VAC

24VDC

48VDC

AC_power
872-LE0100-2

24VDC

48VDC

24VDC_DOCK

24VDC_ROUTER

24VDC_ROTATION_FOB

24VDC_INNER_DRUM

48VDC_INNER_DRUM

48VDC_ROTATION_GALIL

RELAY CONTROL

ESTOP_120VAC ESTOP_24VDC

K1 MODULE INSTALLED ISOLATED_MODULE_INSTALLED

DC_power
872-LE0100-3

24VDC_DOCK

DOCK

ETHERNET_1

ETHERNET_0

Dock_clamp
872-LE0100-4

24VDC_ROUTER

ETHERNET_1

ETHERNET_2

ETHERNET_3

ETHERNET_4

ETHERNET_5

ETHERNET_6

Networking
872-LE0100-5

ETHERNET_1

ETHERNET_0

MOTOR POWER

MOTOR A

MOTOR B

MOTOR C

MOTOR D

ENCODER A

ENCODER B

ENCODER C

ENCODER D

IO

EXTENDED IO

ANALOG

LOGIC POWER

Galil DMC4040
DMC4040

MOTOR A  J29

J1  INNER DRUM SIGNAL-TOWER
J2  M1eBox internal

J3  ROTATION ENCODERS-TOWER

J4  INNER DRUM SIGNAL-SERVICE

J5  ROTATION ENCODERS-SERVICE

POWER RELAY CONTROL  J10

J15  HAND PADDLE

ESTOP 24VDC  J16

ANALOG

EXTENDED IO

IO

ENCODER D

ENCODER C

ENCODER B

ENCODER A

24VDC OUT  J22

24VDC IN  J21

24VDC INNER DRUM  J23

48VDC INNER DRUM  J25

J24 OUTER DRUM SIGNAL-TOWER

J28 OUTER DRUM SIGNAL-SERVICE

J26  ROTATION MOTOR-SERVICE

J31  ROTATION MOTOR-TOWER

J15  INNER DRUM POWER-SERVICE

J05  INNER DRUM POWER-TOWER

ENCODER D HDR  J8

RotationFOB
872-LE0120

120VAC IN  J20

ROTATION ENCODERS-TOWER  J01

INNER DRUM SIGNAL-TOWER  J02

DOCK CLAMP  J03

OUTER DRUM SIGNAL-TOWER  J04

INNER DRUM POWER-TOWER  J05

ROTATION MOTOR-TOWER  J06

INNER DRUM ETHERNET-TOWER  J08

KECK ETHERNET  J09

K1 ESTOP  J10

ROTATION ENCODERS-SERVICE  J11

INNER DRUM SIGNAL-SERVICE  J12

HAND PADDLE  J13

OUTER DRUM SIGNAL-SERVICE  J14

INNER DRUM POWER-SERVICE  J15

ROTATION MOTOR-SERVICE  J16

INNER DRUM ETHERNET-SERVICE  J18

K1 MODULE INSTALLED  J17

Front Panel

J09_KECK_ETHERNET

J09_KECK_ETHERNET

J08_INR_DRUM_ETHER

J08_INR_DRUM_ETHER

J18_INR_DRUM_ETHER

J18_INR_DRUM_ETHER

872-LW0112

872-LW0114

872-LW0102

872-LW0101

872-LW0102

872-LE0100-4

872-LW0104

872-LW0105

872-LW0106

872-LW0101

872-LW0113

872-LW0104

872-LW0105

872-LW0106

872-LW0111

872-LE0100-3

DIRECT BOARD TO BOARD 
CONNECTIONS

872-LW0115

872-LW0116

872-LW0117

Internal wiring

M1eBox_Internal
872-LE0100-6

872-LE0100-3NL8720LE010003 

NL8720LE010004 

NL8720LW0101 

NL8720LW0102 

NL8720LW0104 

NL8720LW0105 

NL8720LW0106 

NL8720LW0111 

NL8720LW0112 

NL8720LW0113 

NL8720LW0114 

NL8720LW0115 

NL8720LW0116 

NL8720LW0117 

NLJ080INR0DRUM0ETHER 

NLJ090KECK0ETHERNET 

NLJ180INR0DRUM0ETHER 
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M1eBox - AC power

K1DM3 KECK 1 DEPLOYABLE TERTIARY MIRROR
LE0100 M1 electronics box

REV

KEY_24V_CNTRL

KEY_48V_CNTRL

120VAC_LINE_KEY120VAC_LINE

LINE

NEUTRAL

GROUND

PLUS

RETURN

PS2

HWS1500-48/HD

LINE

NEUTRAL

GROUND

PLUS

RETURN

PS1

LS150-24LOAD 1

LOAD 2IN+/AC3

IN-/AC4

SSR

K1

CWA2425

LOAD 1

LOAD 2IN+/AC3

IN-/AC4

SSR

K2

CWA2425

120VAC_NEUT

120VAC_GND

120VAC_LINE_RLY1

120VAC_LINE_RLY2

120VAC_LINE_RLY1

120VAC_NEUT_RLY

120VAC_NEUT_48V_SPLY

120VAC_NEUT_48V_SPLY

120VAC_NEUT_24V_SPLY

120VAC_NEUT_24V_SPLY

120VAC_NEUT_CIRC_FAN

GND

120VAC_GND_24V_SPLY

120VAC_GND_24V_SPLY

120VAC_GND_48V_SPLY

120VAC_GND_48V_SPLY

120VAC_LINE_48V_SPLY

120VAC_LINE_24V_SPLY

CHASIS_GND

1-1
2-3
3-3 3-4

2-4
1-2

Key Pos
             1   2   3
SW#
3 NO    0    1   1
2 NO    1    0   1
1 NC    0    0   1

SW1

A22NK3RM01

1A 250VF215A 250VF1

120VAC_LINE_CIRC_FAN

M B?
Fan

120VAC_NEUT_CIRC_FAN

48VDC_SPLY_RTN

24VDC_SPLY_RTN

48VDC_SPLY

24VDC_SPLY

120VAC_LINE_ESTOP

120VAC_LINE_RLY2120VAC_NEUT_RLY

120VAC_NEUT_RLY

120VAC_NEUT_ESTOP

24VDC_KEYSWITCH

3-POSITION KEYSWITCH
================
POS-1: OFF
POS-2: ON - 24VDC SUPPLIED TO GALIL, MOTION INHIBITED
POS-3: RUN - 24VDC AND 48VDC SUPPLIED TO FULL SYSTEM

A B
TB101

A B
TB102

A B
TB103

A B
TB104

A B
TB105

A B
TB106

A B
TB107

A B
TB108

A B
TB109

A B
TB110

A B
TB111

A B
TB112

A B
TB113

A B
TB114

A B
TB115

120VAC DISTRIBUTION

TERMINALS        COLOR         SIGNAL
=============================
TB101..TB105     BLACK        120VAC LINE
TB106..TB110     WHITE        120VAC NEUTRAL
TB111..TB115     GREEN       120VAC GROUND

A
B
C
D
E
F
G

FRONT_PANEL
J20

PT02SE22-96P

KEYED_24VDC

120VAC IN

PIB?01 

PIB?02 
COB? 

PIF10A PIF10B 

COF1 

PIF20A PIF20B 

COF2 

PIJ200A 

PIJ200B 

PIJ200C 

PIJ200D 

PIJ200E 

PIJ200F 

PIJ200G 

COJ20 
PIK101 

PIK102 PIK103 

PIK104 

COK1 

PIK201 

PIK202 PIK203 

PIK204 

COK2 

PIPS10G 

PIPS10L 

PIPS10N 

PIPS10P 

PIPS10R 

COPS1 

PIPS20G 

PIPS20L 

PIPS20N 

PIPS20P 

PIPS20R 

COPS2 

PISW10101 PISW10102 

PISW10203 PISW10204 

PISW10303 PISW10304 

COSW1 

PITB1010A PITB1010B PITB1010C 

COTB101 

PITB1020A PITB1020B PITB1020C 

COTB102 

PITB1030A PITB1030B PITB1030C 

COTB103 

PITB1040A PITB1040B PITB1040C 

COTB104 

PITB1050A PITB1050B PITB1050C 

COTB105 

PITB1060A PITB1060B PITB1060C 

COTB106 

PITB1070A PITB1070B PITB1070C 

COTB107 

PITB1080A PITB1080B PITB1080C 

COTB108 

PITB1090A PITB1090B PITB1090C 

COTB109 

PITB1100A PITB1100B PITB1100C 

COTB110 

PITB1110A PITB1110B PITB1110C 

COTB111 

PITB1120A PITB1120B PITB1120C 

COTB112 

PITB1130A PITB1130B PITB1130C 

COTB113 

PITB1140A PITB1140B PITB1140C 

COTB114 

PITB1150A PITB1150B PITB1150C 

COTB115 

PISW10203 PIPS10P 

PIPS10R 

PIPS20P 

PIPS20R 

PIJ200C 

PITB1110A 
NL120VAC0GND 

PIPS10G 

PITB1110B 

NL120VAC0GND024V0SPLY 

PIPS20G 

PITB1120B 

NL120VAC0GND048V0SPLY 

PIF10A PIJ200A 
NL120VAC0LINE 

PIB?01 

PIK102 PIPS10L 
NL120VAC0LINE024V0SPLY 

NL120VAC0LINE0CIRC0FAN 

PIK202 PIPS20L 
NL120VAC0LINE048V0SPLY 

PITB1040B 

PIF20A PITB1010B 
NL120VAC0LINE0KEY 

PIK101 

PITB1020B 

NL120VAC0LINE0RLY1 

PIK201 

PITB1030B 

NL120VAC0LINE0RLY2 

PIJ200B 

PITB1060A 
NL120VAC0NEUT 

PIPS10N 

PITB1080B 

NL120VAC0NEUT024V0SPLY 

PIPS20N 

PITB1090B 

NL120VAC0NEUT048V0SPLY 

PIB?02 

PITB1100B 

NL120VAC0NEUT0CIRC0FAN 

PITB1060B 

PIK104 

PIK204 PITB1070B 

NL120VAC0NEUT0RLY 

PITB1150B 
NLCHASIS0GND 

PIK103 PISW10304 
NLKEY024V0CNTRL 

PIK203 

PISW10102 

NLKEY048V0CNTRL 

PISW10204 

PIF10B PITB1010A PIF20B 

PISW10101 

PISW10303 

PIJ200D 

PIJ200E 

PIJ200F 

PIJ200G 

PITB1010C 

PITB1020C 

PITB1030C 

PITB1040C 

PITB1050C 

PITB1020A 

PITB1030A 

PITB1040A 

PITB1050A PITB1050B 

PITB1060C 

PITB1070C 

PITB1080C 

PITB1090C 

PITB1100C 

PITB1070A 

PITB1080A 

PITB1090A 

PITB1100A 

PITB1110C 

PITB1120C 

PITB1130C 

PITB1140C 

PITB1150C 

PITB1120A 

PITB1130A PITB1130B 

PITB1140A PITB1140B 

PITB1150A 
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M1eBox - DC power, Estop, ModuleInstalled

K1DM3 KECK 1 DEPLOYABLE TERTIARY MIRROR
LE0100 M1 electronics box

REV

12 ohm 300W

R1
FVE030020E12R0KE

12 ohm 300W

R2
FVE030020E12R0KE

FOB_NOESTOP_RTN

48VDC_SPLY_RTN

48VDC_SPLY

24VDC_SPLY_RTN

24VDC_SPLY

24VDC_SPLY

24VDC_SPLY_RTN

LOAD- 1

LOAD+ 2IN+3

IN-4

SSR

DRUM_24V_CONTROL
K3

DC60S5

LOAD- 1

LOAD+ 2IN+3

IN-4

SSR

DRUM_48V_CONTROL
K4

DC100D40C

LOAD- 1

LOAD+ 2IN+3

IN-4

SSR

ROTN_48V_CONTROL
K5

DC100D40C

120V_NO_ESTOP_RTN

LOAD- 1

LOAD+ 2IN+/AC3

IN-/AC4

SSR

K1_ESTOP_ISOLATION
K6

G3NA-D210B

NO_ESTOP_24V 
to RotationFOB J16

120V_NO_ESTOP
KEYED_24VDC

FOB_NOESTOP_RTN
ROT_FOB_NO_ESTOP_24V

DOCK_SOLENOID_24VDC_SPLY

DOCK_NO_ESTOP_24V

KEYED_24VDC

24VDC_ROUTER

24VDC_KEYSWITCH

24VDC_DOCK_RIO_PLC

24VDC_RTN_DOCK_RIO_PLC

24VDC_RTN_ROUTER

24VDC_RTN_DOCK_1

INPUT: 120VAC TELESCOPE ESTOP
OUTPUT: 24VDC 
    ACTIVE (ON) WHEN SAFE 
    (NO ESTOP CONDITION)

A B
TB11

A B
TB12

A B
TB13

A B
TB14

A B
TB15

A B
TB16

A B
TB17

A B
TB18

A B
TB19

A B
TB116

A B
TB119

A B
TB117

A B
TB118

A B
TB120

T1  (+48VDC)
T2  (48VDC_RTN)

T3  (+24VDC)
T4  (24VDC_RTN)

R1a  T5
R1b  T6

T7  (TO 24V SSR)
T10  (FROM 24V SSR)

T13  (TO 48V ROT SSR)
T15  (FROM 48V ROT SSR)

T14  (TO 48V DRUM SSR)
T16  (FROM 48V DRUM SSR)

R2a  T8
R2b  T9

R3a  T11
R3b  T12

ROTN 24V  J1

DRUM 24V  J2

ROTN 48V  J3

DRUM 48V  J4

872-LE0140
PowerProt_r00

24VDC_DOCK

CONTROLLED 24VDC DISTRIBUTION
TURNED OFF BY:
   KEYSWITCH POSITION #2
   K1 ESTOP

A B
TB20

24VDC DISTRIBUTION

24VDC_RTN_DOCK_2

ROT_FOB_NO_ESTOP_24V

24VDC_RTN_DOCK_3

INRDRM_24V_EN
INRDRM_48V_EN
ROT_48V_EN

DGND

1

5

2

6

3
4

ROTATION_FOB
P10

39-01-2065

1
2
3

ROTATION_FOB
P16

ESTOP FROM 
TELESCOPE

ESTOP ON ABSENCE 
OF 120VAC

POWER RELAY 
CONTROL FROM 
ROTATION_FOB

872-LW0112

872-LW0115

872-LW0116

872-LW0117

POWER CABLES TO
ROTATION FOB &
GALIL DMC4040

ROTATION_FOB-J21

ROTATION_FOB-J23

GALIL DMC4040-POWER

ROTATION_FOB-J25

LOAD- 1

LOAD+ 2IN+3

IN-4

SSR

MODULE_INSTALLED_ISOLATION
K7

GN_84137750

24VDC_MODULE_INSTALLED

24VDC_MODULE_INSTALLED

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16

ROTATION_FOB
P8

102387-3

MODULE_INSTALLED
to RotationFOB J8

( Wired to forward limit 
switch of motor D )MODULE_INSTALLED MODULE_INSTALLED

A
B

FRONT_PANEL
J10

PT02SE10-2P

A
B
C
D
E
F

FRONT_PANEL
J17

PT02SE10-6P

MODULE INSTALLED
FROM TELESCOPE PLC

PIJ100A 

PIJ100B 

COJ10 

PIJ170A 

PIJ170B 

PIJ170C 

PIJ170D 

PIJ170E 

PIJ170F 

COJ17 

PIK301 

PIK302 PIK303 

PIK304 

COK3 

PIK401 

PIK402 PIK403 

PIK404 

COK4 

PIK501 

PIK502 PIK503 

PIK504 

COK5 

PIK601 

PIK602 PIK603 

PIK604 

COK6 

PIK701 

PIK702 PIK703 

PIK704 

COK7 PIP801 

PIP802 

PIP803 

PIP804 

PIP805 

PIP806 

PIP807 

PIP808 

PIP809 

PIP8010 

PIP8011 

PIP8012 

PIP8013 

PIP8014 

PIP8015 

PIP8016 

COP8 

PIP1001 

PIP1002 

PIP1003 

PIP1004 

PIP1005 

PIP1006 

COP10 

PIP1601 

PIP1602 

PIP1603 

COP16 

PIR101 

PIR102 COR1 

PIR201 

PIR202 COR2 

PITB110A PITB110B PITB110C 

COTB11 

PITB120A PITB120B PITB120C 

COTB12 

PITB130A PITB130B PITB130C 

COTB13 

PITB140A PITB140B PITB140C 

COTB14 

PITB150A PITB150B PITB150C 

COTB15 

PITB160A PITB160B PITB160C 

COTB16 

PITB170A PITB170B PITB170C 

COTB17 

PITB180A PITB180B PITB180C 

COTB18 

PITB190A PITB190B PITB190C 

COTB19 

PITB200A PITB200B PITB200C 

COTB20 

PITB1160A PITB1160B PITB1160C 

COTB116 

PITB1170A PITB1170B PITB1170C 

COTB117 

PITB1180A PITB1180B PITB1180C 

COTB118 

PITB1190A PITB1190B PITB1190C 

COTB119 

PITB1200A PITB1200B PITB1200C 

COTB120 

PITB140B 

PITB110B 

PITB130B 

PIK702 

PITB150B 
NL24VDC0MODULE0INSTALLED 

PITB120B 

PITB190B 

PITB200B 

PITB160B 

PITB170B 

PITB110A 

PITB160A 

PIJ100B 

PIK604 

NL120V0NO0ESTOP PIJ100A PIK603 
NL120V0NO0ESTOP0RTN 

NL8720LW0112 POGALIL DMC40400POWER 

NL8720LW0115 POROTATION0FOB0J21 
NL8720LW0116 

POROTATION0FOB0J23 

NL8720LW0117 
POROTATION0FOB0J25 

PIK304 

PIK404 

PIK504 

PIP1006 
NLDGND 

PITB1170B 

PITB1180B 

PIP1601 

PITB200A 

NLFOB0NOESTOP0RTN 

PIK303 

PIP1001 
NLINRDRM024V0EN 

PIK403 

PIP1002 
NLINRDRM048V0EN 

PIK602 
NLKEYED024VDC 

PIK701 PIP809 
NLMODULE0INSTALLED 

PIJ170A PIK704 

PIJ170B 

PIK703 

PIJ170C 

PIJ170D 

PIJ170E 

PIJ170F 

PIK301 

PIK302 

PIK401 

PIK402 

PIK501 

PIK502 

PIK601 PITB1200A 

PIP801 

PIP802 

PIP803 

PIP804 

PIP805 

PIP806 

PIP807 

PIP808 

PIP8010 

PIP8011 

PIP8012 

PIP8013 

PIP8014 

PIP8015 

PIP8016 

PIP1004 

PIP1005 

PIP1603 

PIR101 

PIR102 

PIR201 

PIR202 

PITB110C 

PITB120C 

PITB130C 

PITB140C 

PITB150C 

PITB120A 

PITB130A 

PITB140A 

PITB150A 

PITB160C 

PITB170C 

PITB180C 

PITB190C 

PITB200C 

PITB170A 

PITB180A PITB180B 

PITB190A 

PITB1160A PITB1160B PITB1160C 

PITB1170C 

PITB1180C 

PITB1190C 

PITB1200C 

PITB1170A 

PITB1180A 

PITB1190A 

PITB1200B 

PIK503 

PIP1003 
NLROT048V0EN 

PIP1602 PITB1190B 
NLROT0FOB0NO0ESTOP024V 

POGALIL DMC40400POWER 

POROTATION0FOB0J21 

POROTATION0FOB0J23 

POROTATION0FOB0J25 
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M1eBox - Docking system

K1DM3 KECK 1 DEPLOYABLE TERTIARY MIRROR
LE0100 M1 electronics box

REV

A
B
C
D
E
F
G
H
J
K

FRONT PANEL
J3

PT02E12-10SW

DOCK_SPARE_IN
DOCK_LGC_PWR
DOCK_CV_LOOP
DOCK_PIN_ENGAGED
DOCK_PIN_DISENGAGED
DOCK_HALL
DOCK_LGC_GND

DI151

DI122

DI93
N/C4

DI65

DI36
DI07

OP1B8

DO139
DO1010

OP1A11

DO712
DO413
DO114

OP0A15
N/C16
DI1317

DI1018
INC119
DI720

DI421

N/C23 DI122

DO1424
DO1125
DO826

OP0B27
DO528
DO229

OP0A30
DI1431
DI1132

DI833
N/C34
DI535

DI236
INC037
DO1538

DO1239
DO940
N/C41

DO642
DO343
DO044

DIGITAL
RIO_47xxx

DOCK GALIL RIO
P_RIO_DIGITAL

180-044-113R001

DI3_DOCK_SPARE_IN
DI0_DOCK_CV_LOOP

DI4_DOCK_PIN_ENGAGED

DI2_DOCK_PIN_DISENGAGED

DI13_DOCK_HALL_SW

DO0_DOCK_PIN_INSERT

DO1_DOCK_PIN_RETRACT

AB
TB1

AB

TB2

AB

TB3

AB
TB4

AB
TB5

AB

TB6

AB
TB7

AB
TB8

AB

TB9
AB

TB10

DOCK_SOLENOID_RTN
2A

F3

DOCK_PIN_INSERT
DOCK_PIN_RETRACT

DI5_DOCK_NO_ESTOP
10K

R4

Res1

DOCK_SOLENOID_24VDC_SPLY

DOCK_NO_ESTOP_24V

24VDC_DOCK

24VDC_RTN_DOCK_1

24VDC_RTN_DOCK_2

24VDC_RTN_DOCK_3

24VDC_DOCK

TO DOCK SOLENOID
AND SWITCHES AT
END OF M3 TOWER

24VDC_DOCK_RIO_PLC

24VDC_RTN_DOCK_RIO_PLC

DI3_DOCK_SPARE_IN

DI0_DOCK_CV_LOOP

DO1_DOCK_PIN_RETRACT

DI13_DOCK_HALL_SW

DI4_DOCK_PIN_ENGAGED

DO0_DOCK_PIN_INSERT

DI2_DOCK_PIN_DISENGAGED

DI15
DI12
DI9
N/C
DI6
DI3
DI0
OP1B
DO13
DO10
OP1A
DO7
DO4
DO1
OP0A
N/C
DI13
DI10
INC1
DI7
DI4

N/C
DI1

DO14
DO11
DO8
OP0B
DO5
DO2
OP0A
DI14
DI11
DI8
N/C
DI5
DI2
INC0
DO15
DO12
DO9
N/C
DO6
DO3
DO0

POWER

ETHERNET

DOCK_RIO
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