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Ret. slide

Advance tool slide
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Hydraulic oil low level
or dirty filter

Spindle motor 
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Hydraulic motor 
330

Hydraulic motor 
overload

Machine cycled
(full depth)

Spare

Spare

Spindle motor
overload

Auto

A
B
C
D

L1
L1
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A0:012/00

I/O Manufacturer
I/O Module part no.

120 VAC input module

Rack        Group       Module1 52

220-2

01201LT
0120101

G0:012/01

220-2

01210LT
0121010

R0:012/10

01211M
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FIGURE D.1(g) PLC Output Diagram.
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FIGURE D.1(g) Continued
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FIGURE D.1(h) Sample Enclosure Layout — Interior.
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FIGURE D.1(i) Sample Enclosure Layout — Exterior.
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Cycle time for one part / one track = 11.0 sec.
Cycle time for one part each track = 19.0 sec.

Solenoid No.

—

0:XXX/XX SOL

—

—

0:XXX/XX SOL

0:XXX/XX SOL

0:XXX/XX SOL

—

0:XXX/XX SOL

0:XXX/XX SOL

—

0:XXX/XX SOL

—

AIR

—

—

AIR

AIR

AIR

—

AIR

AIR

AIR

1

2

3

4

5

6

7

8

9

10

11

12

.5

.75

.75

.5

.75

1.0

3.5

.5

1.0

1.0

.5

1.0

I:XXX/XX PRS

I:XXX/XX PRS

—

I:XXX/XX PRS

I:XXX/XX PRS

I:XXX/XX PRS

—

I:XXX/XX PRS

I:XXX/XX PRS

I:XXX/XX PRS

—

I:XXX/XX PRS

Part present escapement delay

Escapement opens

Part travel to shuttle

Part present shuttle delay

Escapement closes

Shuttle shifts to track #1

Part accel track #1 energizes

Part present loader #1 delay

Shuttle shifts to center

Loader track #1 advances

Loaded track #1 advanced dwell

Loaded track #1 returns

Air
or

Hyd
Action Energized
 Input Sensor No. Sequence Description

Cycle
Time
(sec) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

Seq.
No.

—

AIR

—

—

AIR

AIR

AIR

—

AIR

AIR

—

AIR

13

14

15

16

17

18

19

20

21

22

23

24

.5

.75

.75

.5

.75

1.0

3.5

.5

1.0

1.0

.5

1.0

—

I:XXX/XX PRS

—

I:XXX/XX PRS

I:XXX/XX PRS

I:XXX/XX PRS

—

I:XXX/XX PRS

I:XXX/XX PRS

I:XXX/XX PRS

—

I:XXX/XX PRS

—

0:XXX/XX SOL

—

—

0:XXX/XX SOL

0:XXX/XX SOL

0:XXX/XX SOL

—

0:XXX/XX SOL

0:XXX/XX SOL

—

0:XXX/XX SOL

Part present escapement delay

Escapement opens

Part travel to shuttle

Part present shuttle delay

Escapement closes

Shuttle shifts to track #2

Part accel track #2 energizes

Part present loader #2 delay

Shuttle shifts to center

Loader track #2 advances

Loaded track #2 advanced dwell

Loaded track #2 returns

FIGURE D.1(j) Sequence of Operations — Graphical.

Sequence of Operation

A. Machine operation: press “Motors Start” pushbutton 2PB. 
Motors start.

B. Select spindle speed by turning selector switch to 1SS to 1NC, 
energizing 3SOL, to increase or to DEC, energizing 4SOL, 
to decrease setting.

C. With correct spindle direction selected, limit switch 1LS is actuated. 
Press “Spindle Start” pushbutton 4PB, energizing relay 1CR, which 
energizes 1SOL. Spindle starts and pressure switch 1PS is 
actuated, 1PS energizes 1TR, and after a time delay 2SOL is 
energized, permitting movement of machine elements at selected 
feed rates.

D. Pressing “Spindle Stop” pushbutton 3PB stops spindle and feeds 
movements simultaneously.

E. Lubrication operation.

F. Pressure switch 2PS is closed.

 1. Timer 2TR clutch is energized when motors start.

 2. Contact 2TR1 closes and energizes timer motor MTR, 
 starting lube timing period.

 3. Contact 2TR3 closes and energizes timer 3TR.

G. Timer 2TR times out.

 1. Contact 2TR1 opens, deenergizing timer motor MTR.

 2. Contact 2TR2 closes, energizing 5SOL.

 3. Contact 2TR3 opens, deenergizing timer 3TR.

 4. Lubrication pressure actuates pressure switch 2PS, 
 deenergizing and resetting timer 2TR. Contacts 2TR1, 
 2TR2, and 2TR3 open.

 5. Contact 2TR2 opening, deenergizes 5SOL.

H. Reduced lubrication pressure deactuates pressure switch 2PS and 
sequence repeats.

Switch Operation

1LS (115) actuated by spindle direction lever engaged

1PS (118) operated when spindle clutch engaged

2PS (126) operated by normal lube pressure

1FS (129) operated by adequate lube supply

For panels and control station layout see

For hydraulic diagram see

For lubrication diagram see

Last wire number used

Last relay number used

Supplier’s dwg. no.

Supplier’s name

Purchase order no.

Serial no. of machine

These diagrams used for machine no.

Sheet 2

28

1CR

P.O. 91011

TYP 121314

FIGURE D.1(k) Sequence of Operations — Descriptive Graphical.
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8
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XXX

XXX

XL3

XL2

XL1

SSGG

SSGG

System ground bar

System Module
DSI
Solid green = Bus up, axis enabled
Flashing green = Bus up, axis not enabled
Flashing red/green = Ready, bus not up
Flashing red = Fault
Solid red = Hardware failure

Motion Input Wiring Board

DC minus bus

Motion Drive Board

Drive OK

Serial

485

Axislink

Flex IO

RIO

Motion CPU Board

Module Group Number

3 2

Flex I/O modules

1 0

TB2

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

DC bus pos.

DC bus neg.J27 GND3J26

A
X
I
S
0

A
X
I
S
2

A
X
I
S
1

A
X
I
S
3

J3

1

2

3

4

5

6

7

8

9

RS-232 RS-422

J5

1

6

2

3

8

7

9

4

5

10

J4

J1

1

2

3

4

5

6

7

8

1

2

Data A

Data B

NC

NC

TX Enab

Shield

COM

NC

Blue

Shield

Clean

Blue

Shield

Clean

CCF3

J1

1

2

A

J2

J2

Wire #1 – Black – Axis X R1

Wire #1 – White – Axis X R2

Wire #1 – Shield

Wire #2 – Black – Axis X S1

Wire #2 – Red – Axis X S3

Wire #2 – Shield

Wire #3 – Black – Axis X S4

Wire #3 – Green – Axis X S2

Wire #3 – Shield

Cable shield

Channel A  High

Channel A  Low

Channel B  High

Channel B  Low

Channel Z  High

Channel Z  Low

+5V out

Common out

Shield

Strobe X

+5V input

Common input

XXX

XXX SSLL

Motor cable
(typical)

J3

1

2

3

4

5

6

8

9

12

7

10

11

J4J5J10

J6J7J10

Slider interconnect

Control power & signals

Sys Enable

24V Inp Com

Shield

Home0

Pos Otrav0

Neg Otrav0

Therm Flt0

24V Inp Com

Shield

Home2

Pos Otrav2

Neg Otrav2

Therm Flt2

24V Inp Com

Shield

Reg0 5V

Reg0 24V

Reg Com

Shield

Reg2 5V

Reg2 24V

Reg Com

Shield

A test 0

A test 1

A Test Com

Shield

Sys Enable

24V Input Com

Shield

Home1

Pos Otrav1

Neg Otrav1

Therm Flt1

24V Input Com

Shield

Home3

Pos Otrav3

Neg Otrav3

Therm Flt3

24V Input Com

Shield

Reg1 5V

Reg1 24V

Reg Com

Shield

Reg3 5V

Reg3 24V

Reg Com

Shield

Drive OK1

Drive OK2

Chasis

Chasis

NC TXD+

TXD TXD–

RXD RXD–

DTR TXD+

COM COM

DSR TXD+

RTS RXD+

CTS RXD+

NC NC

FIGURE D.1(l) Sample Servo Diagram.
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123XX Ax AC Servomotor

Encoder (optional)

1234

1 2

B
A

E
D

G

A
H
B
I
C
J
D
F

H

3 8 7 6 4 5 9

K1K2B1B2T3
Gnd

Brake
Thermostat

T2T1

1234

Motor cable
(typical)

TB1

14

TB2

*TB

DS1
Solid green – Bus up, axis enabled
Flashing green – Bus up, axis not enabled
Flashing red/green – Ready, bus not up
Flashing red – Fault
Solid red – Hardware failure

U
1

V
1

W
1

P
E

1

P
E

3

P
E

2

Axis Module (typical) Additional Axes

Motor

Resolver

Encoder

System ground bar

Important:
Ground bar must be as close 
to drive as possible.

Cable Legend

Brake control input

Motor thermostat
and brake

Motor:
 Cable # Axis
 XXX 0
 XXX 1
 XXX 2
 XXX 3

Resolver:
 Cable # Axis Connector
 XXX 0 J5
 XXX 1 J6
 XXX 2 J7
 XXX 3 J10

Encoder:
 Cable # Axis Connector
 XXX 0 J3
 XXX 1 J4
 XXX 2 J5
 XXX 3 J10

FIGURE D.1(l) Continued
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Blu Blu

Clr Clr

Shd Shd

Note: See sheet #   XX

Manufacturer
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#17??–32AO/B
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cable #

Block I/O configuration
Rack 1, Module groups 0 & 1
Switch #1

Remote enclosure
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Female DB 9 pin connector
mounted in station terminal box

XX–Recpt

Starting mod. group
set to “0”

Rack number
set to “1”

Closed=on

Open=off

Manuf.

cable #

Manuf.

cable #

CBL #

Wire#

Wire# PE

Wire#

Station #   1
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1

2

Shd

Blu Blu

Clr Clr

Shd Shd

Note: See sheet #   XX
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S
h

d

P
1

P
7

P
5

B
lu

C
lr

S
h

d

2345678 1

Switch #2

Closed=on

Open=off

Baud rate: 57.6 kbps
Primary rack
Last state = Hold
Proc. restart L.O. = NO
Last rack = NO
Not used

2345678 1

Block I/O configuration
Rack 1, Module groups 2 & 3
Switch #1

Starting mod. group
set to “2”

Rack number
set to “1”

Closed=on

Open=off

2345678 1

Switch #2

Closed=on

Open=off

Baud rate: 57.6 kbps
Primary rack
Last state = Hold
Proc. restart L.O. = NO
Last rack = NO
Not used

FIGURE D.1(m) Sample PLC Network — Station Layout.
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Note: See sheet #   XX
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Manuf.
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Remote enclosure
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Rack 1, Module groups 6 & 7
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set to “6”

Rack number
set to “1”

Closed=on

Open=off
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Switch #2

Closed=on

Open=off

Baud rate: 57.6 kbps
Primary rack
Last state = Hold
Proc. restart L.O. = NO
Last rack = NO
Not used
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FRONT VIEW
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FIGURE D.1(n) Sample Operator Station.
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REAR VIEW
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FIGURE D.1(n) Continued
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