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X- Limit

Y+ Limit

SIP4 = none

SIP4 = none

SIP1 = none

SIP1 = none

SIP2 = none

SIP2 = none

SIP3 = none

SIP3 = none

H9/10

H9/5

H10/5

H10/10

INP1

INP2

INP3

INP4

INP5

INP6

INP7

INP8

INP9

INP10

INP11

INP12

INP13

INP14

INP15

INP16

COMMON 1-4

COMMON 5-8

COMMON 9-12

COMMON 13-16

X+ Limit

PB1

RedOak (PLC Input Side)

H15/1

H15/2

H15/3

H15/4

H15/6

H15/7

H15/8

H15/9

H16/1

H16/2

H16/3

H16/4

H16/6

H16/7

H16/8

H16/9

Y- Limit

Spindle Fault
VFD/Alarm

Spindle Orient Complete

(7)

(7)

(8)

H5/5

H5/10

H6/4

H6/5

H6/6

H6/7

VCC

COM

H7

External 24V
Logic Power

VCC

COM

H4/5

H4/10

H5/1

H5/2

H5/3

H5/4

H5/6

H5/7

H5/8

H5/9

H4/1

H4/2

H4/3

H4/4

H4/6

H4/7

H4/8

H4/9

COMMON 1-4

COMMON 5-8

COMMON 9-12

COMMON 13-16

E-Stop
Cable

U
S

B
2

U
S

B
1

V
G

A

D
B

1
5

H
D

M
IC

IN O
U

T

A
U

D
IO

U
S

B
3

U
S

B
4

R
J4

5

Ethernet cable

H

G
GRN

N

BLK

WHT

SSHD

Operator Station

GRN/YEL

Console E-Stop

Way Lube Level
(normally-open float switch,
inverted in PLC software)

(99)

(102)

(103)

(104)

(90)

(74, 124)

(5)

(69)

(230)

+  24 VDC  -

N
E

T

H12

Analog Common

Analog Common

Spindle Analog Out

Spindle Analog In

Spindle
Speed
Output

16 bit D/A

E
th

e
rn

e
t C

a
b

le
 fro

m
 co

n
so

le

SR1

A1 A2

S11

S31

S32

S12

S22

S21

S13

S14

13

23

14

24

3231

K2K1

K2K1

K2

K1

Y39

Y40

Dold BH5928.92.61.24.5

601 BLU

604 BLU

PB1
PLC/OUT1

Emergency
Stop Relay

47 48
K1t K2t

67 68
K1t K2t

57 58
K1t K2t

SVY/CN8/4
SVX/CN8/4

SVX/CN8/6
SVY/CN8/6

Instantaneous Contacts

Off-Delay Timed Contacts

Spindle
Load
Input

12 bit A/D

(56)

(5)

(5)

(13)

(8)

(8)

(13)

(23)

(18)

(22)

(12)

(17)

(18)(18)

(23)

(54) (98)(54) (98)(80)

(88)

(90)

(93)

(96)

(144) (144)

(181)

(96)

(120)

(131)

(145)

(156)

(169)

(6)

(158)
(90)

4
0

1
 B

L
U

4
0

0
 B

L
U

4
0

0
 B

L
U

4
0

1
 B

L
U

401 BLU 400 BLU

510 BLU501 BLU PLC Output Commons

401 BLU

401 BLU

411 BLU

412 BLU

411 WHT/RED
411 WHT/RED
411 WHT/RED

412 GRY/RED
412 GRY/RED
412 GRY/RED

SVZ/CN8/6

SVZ/CN8/4

Console E-Stop

LS1

LS4

LS2A

LS40

LS3

LS39

LS21

LS41

LS22

LS2

Spindle Brake Resistor Thermal

M3

M5

M4

M6

428 BRN

429 WHT

430 GRN
MC MB

401 YEL

401 BLU +24E BLU

+24E BLU

401 BLU

401 BLU 401 BRN

401 BLU

401 BLU

401 BLU

+24E BLK

401 BLU

+24E WHT

401 BLU

401 BLU

401 BLU

401 BLU

401 BLU

401 YEL

401 YEL

411 GRN

412 YEL

VFD/H1

VFD/H2

400 BLU

400 BLU

400 BLU

400 BLU

381 BLU

1054 BLU

382 BLU382 BLK

381A BLU381A WHT

384 BLU

383 BLU

427 BLU427 WHT

4
0

1
 B

L
U

4
0

0
 B

L
U

4
0

0
 B

L
U

4
0

0
 B

L
U

4
0

1
 B

L
U

4
0

0
 B

L
U

4
0

1
 B

L
U

4
0

1
 B

L
U

VFD

VFD

Spindle Zero Speed

102 BLK1

100 BLK2

1
0

2
 R

E
D

1
0

0
 W

H
T

1
0

0
 W

H
T

1
0

2
 R

E
D

980 WHT  VFD/AC

980 GRN  VFD/AC

982 YEL  VFD/AM

981 BRN  VFD/A1

401 BLU

401 BLU

+24E BRN

401 BLU

401 BLU

401 BLU +24E BLU

+24E BLU

+24E BLU

+24E BLU

+24E BLU

+24E BLU

+24E BLU

+24E BLU

+24E BLU

+24E BLU

+24E BLU

+24E BLU

+24E BLU

400 BLU

400 BLU

400 BLU

400 BLU

E-stop switch
in console

PL1/2
401 BLU  +24VDC

427 BLU  PLC/INP7

604 BLU  SR1/S12

431 BLU

433 BLU

432 BLU

604 GRN602 YEL602 BLU

1 2

3 4 5

6 7 8

Probe plug
on headstock

(optional)

IN COM

+24VDC

TT2 Detect (INP772)

Probe Detect (INP771)

MECH. INPUT (INP769)

Chassis Ground

pin 2

pin 1

pin 4

pin 3

pin 5

pin 6

pin 7

IN COM pin 8

0VDC

RedOak Control Unit

401 BLU  PS1/+24VDC

400 BLU  PS1/0VDC

+24VDC

0VDC

GRN
H5/3

H5/1

H5/2

H5/4

H5/5

H5/6

H5/7

H1

Axis 1

Axis 2

Axis 3

Axis 4

CAT5 cable to X DRIVECOMM

CAT5 cable to Y DRIVECOMM

CAT5 cable to Z DRIVECOMM

H2

Axis 5

Axis 6

Axis 7

Axis 8

H3

H4

CAT5 cable to PLCEXP1616#1

CAT5 cable to PLCEXP1616#2

CAT5 cable to PLCEXP1616#3

CAT5 cable to PLCEXP1616#4

Spindle Encoder Cable from VFD

E
n

c. #
1

E
n

c. #
2

P6

Port 12

Port 9

Port 5

Port 4

Port 1

Port 2

Port 3

Port 6

Port 7

Port 8

Port 10

Port 11

Port 13

Port 16

Port 15

Port 14

P7

AC IN
(PS3)

Jog Panel

MPG

Probe

PLC

PLC

PLC

PLC

PLC

INP33

INP34

INP35

INP36

INP37

INP38

INP39

INP40

INP41

INP42

INP43

INP44

INP45

INP46

INP47

INP48

Y+ Intervention Switch

Crossrail Top Limit

Y Home Switch
(optional)

CAT5 cable from Jog Panel in Console

CAT5 cable from Probe Receptacle on Head (optional)

I/O cable from RedOak/Port12

Enc. #6
P1P8 P5 P2

Enc. #3 Enc. #4 Enc. #5

PLCEXP1616#1 (Input Side)

from PS1

PS2/+24V

from PS1

Probe12
SCOUT

transceiver

CAT5 Jog Panel Cable to RedOak Port9

CAT5 Probe cable to RedOak Port11

602 BLU  PLC/OUT1

PB1
PL/1

PL/1

PL/2

PL/2

401 BRN

427 WHT

604 GRN

602 YEL
PL1/4

PL1/3

PL1/1

Z- Limit

Z+ Limit

434 BLU

436 BLU

435 BLU

(25)

(33)

(37)

(29)

(27)

(35)

(31)

44

44

44

44

44

44

44

43

43

43

43

43

43

43

Hydraulic Pump Okay

453 BLU

455 BLU

1055 BLU

MMS3

Coarse Feed Motor Okay

Fine Feed Motor Okay

Coolant Pump Okay

Headstock Gear Lube Pump Okay

Scavenger Pump Okay

Way Lube Pump Okay

Crossrail Bottom Limit

ATC Arm Rotated CCW

ATC Arm to Right

ATC Arm to Left

ATC Arm Up

ATC Arm Down

ATC Arm Rotated CW

Magazine Tool Detected

Magazine Auto-Mode Selector

Magazine Manual Rotate Button

MMS4

MMS5

MMS6

MMS7

MMS9

MMS8

1053 BLU

1057 BLU

1043 BLU

1044 BLU

1062 BLU

1063 BLU

1077 BLU1077 BLK

400 BLU

1080 BLU

1081 BLU

1082 BLU

1085 BLU

1086 BLU

1087 BLU

Spindle Encoder DE9M
 1 = n/c
 2 = WHT (COM)
 3 = PNK (Z/)
 4 = YEL (A/)
 5 = RED (B/)
 6 = GRY (Z)
 7 = GRN (A)
 8 = BLU (B)
 9 = n/c
 Shell = Cable Shield
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AutoManual

KS3

PB52

LS24

LS28

LS26

LS25

LS29

LS27

Resistor pulls DI high when prox sensor is not activated:

DO+ is high
DO- is low
Z channel is inactive

Prox sensor pulls DI low when activated:

DO+ is low
DO- is high
Z channel is active

Signal Combination for Proximity Sensor
as Spindle Encoder Index Source

+24VDC

0VDC

0VDC of both 24V and 5V supplies

1

2

3

4 5

6

7

8

D
S

8
9

2
1

Vcc

RO

DI

Gnd

RI+

RI-

DO+

DO-

PNK

GRY

GRN

BLU

WHT

BRN

YEL

RED

ch. Z

ch. /Z

+5VDC+5VDCBRN

PNK

GRY

RED

BLU

YEL

GRN

WHT COMCOM

ch. Ach. A

ch. /Ach. /A

ch. Bch. B

ch. /Bch. /B

1.2K

0.1uF

BLU BLK

NPN Proximity
Sensor

BRN

6

7

2

5

9

8

3

4

DE9F from
spindle
encoder

9

3

6

5

8

4

7

2

ch. /Zch. /Z

ch. Zch. Z

DE9M
to controller

PRX-1

0G BLU

TB81

TB41

TB41

TB11

TB21

TB3

TB3

TB3

TB3

TB21

TB11

TB11

TB51

TB51

TB51

TB51

TB51

TB51

TB51

TB51

TB51

TB51

TB51

TB11

TB11

TB51

TB51

TB51

TB51

TB51

TB51

TB51

TB51

TB51

TB51

TB51

TB51

TB11

TB81

TB41

TB11

TB21

TB41

TB11

TB21

P4/B-D

P2/B-D

P1/B-D

P5/V-W

P1/B-D

P4/K

P4/L

P2/T

P2/S

P1/R

P5/a

P5/g

P5/n

P6/B

P5/m

P5/k

P5/j

P5/h

P5/f

P5/e

P5/d

P5/b

P1/S

P1/L

P1/K

(2)

TH2

FS1


