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Example 9.1 - Engine Inverter with move-based sequencer
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0 NOP

Example 9.1 - Engine Inverter with move-based sequencer
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Start/stop/pause. Start prevented if reset in progress.

1

Start Pushbutton
START_PB

<Local:1:I.Data.0>
/

Internal reset
Int_Reset

Internal run 
indication

Run

Stop Pushbutton
STOP_PB

<Local:1:I.Data.1>

Internal run 
indication

Run

Start/stop/pause. Start prevented if reset in progress.

Generate transition out of initial step

2

Internal run 
indication

Run
Source A IStep_Num
 7
Source B 0
  

EQU
Source 1
  
Dest IStep_Num
 7

MOV

Generate transition out of initial step

Step 1 - Wait for pallet. Done when PROX1 turns on.

3 Source A IStep_Num
 7
Source B 1
  

EQU

Proximity Sensor
Pallet at Engage 

hook 1
PROX1

<Local:1:I.Data.3>

Internal run 
indication

Run
Source 2
  
Dest IStep_Num
 7

MOV

Step 1 - Wait for pallet. Done when PROX1 turns on.

Step 2 - Move to hook 2. Done when 2 sec elapsed.

4 Source A IStep_Num
 7
Source B 2
  

EQU
EN
DN

Timer Eng1_Tmr
Preset 2000
Accum 0

TON Eng1_Tmr.DN
Source 3
  
Dest IStep_Num
 7

MOV
Step 2 - Move to hook 2. Done when 2 sec elapsed.

Step 3 - Raise pallet. Done when up limit switch on.

5 Source A IStep_Num
 7
Source B 3
  

EQU

Limit switch
Inidicates pallet 

off conveyor
PALL_UPLS

<Local:1:I.Data.4>

Internal run 
indication

Run
Source 4
  
Dest IStep_Num
 7

MOV

Step 3 - Raise pallet. Done when up limit switch on.
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Step 4 - Lower rotator. Done when limit switch on.

6 Source A IStep_Num
 7
Source B 4
  

EQU

Rotator Down limit 
switch

ROTR_DNLS
<Local:1:I.Data.6>

Internal run 
indication

Run
Source 5
  
Dest IStep_Num
 7

MOV

Step 4 - Lower rotator. Done when limit switch on.

Step 5 - Clamp engine. Done when 1.5 sec elapsed.

7 Source A IStep_Num
 7
Source B 5
  

EQU
EN
DN

Timer Clmp_Tmr
Preset 1500
Accum 0

TON Clmp_Tmr.DN

Internal run 
indication

Run

Source 6
  
Dest IStep_Num
 7

MOV

Step 5 - Clamp engine. Done when 1.5 sec elapsed.

Step 6 - Raise rotator. Done when up limit switch on.

8 Source A IStep_Num
 7
Source B 6
  

EQU

Rotator Up limit 
switch

ROTR_UPLS
<Local:1:I.Data.5>

Internal run 
indication

Run
Source 7
  
Dest IStep_Num
 7

MOV

Step 6 - Raise rotator. Done when up limit switch on.

Step 7 - Rotate CW. Done when cw limit switch on.

9 Source A IStep_Num
 7
Source B 7
  

EQU

Rotator Clockwise
limit switch

ROTR_CWLS
<Local:1:I.Data.7>

Internal run 
indication

Run
Source 8
  
Dest IStep_Num
 7

MOV

Step 7 - Rotate CW. Done when cw limit switch on.

Step 8 - Lower rotator. Done when down limit switch on.

10 Source A IStep_Num
 7
Source B 8
  

EQU

Rotator Down limit 
switch

ROTR_DNLS
<Local:1:I.Data.6>

Internal run 
indication

Run
Source 9
  
Dest IStep_Num
 7

MOV

Step 8 - Lower rotator. Done when down limit switch on.
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Step 9 - Unclamp engine. Done when 1 sec elapsed.

11 Source A IStep_Num
 7
Source B 9
  

EQU
EN
DN

Timer UnClmp_Tmr
Preset 1000
Accum 0

TON UnClmp_Tmr.DN

Internal run 
indication

Run

Source 10
  
Dest IStep_Num
 7

MOV

Step 9 - Unclamp engine. Done when 1 sec elapsed.

Step 10 - Raise rotator. Done when up limit switch on.

12 Source A IStep_Num
 7
Source B 10
  

EQU

Rotator Up limit 
switch

ROTR_UPLS
<Local:1:I.Data.5>

Internal run 
indication

Run
Source 11
  
Dest IStep_Num
 7

MOV

Step 10 - Raise rotator. Done when up limit switch on.

Step 11 - Rotate CCW. Done when ccw switch on.

13 Source A IStep_Num
 7
Source B 11
  

EQU

Rotator 
Counterclockwise

limit switch
ROTR_CCWLS

<Local:1:I.Data.8>

Internal run 
indication

Run
Source 12
  
Dest IStep_Num
 7

MOV

Step 11 - Rotate CCW. Done when ccw switch on.

Step 12 - Drop engine. Done when limit switch off.

14 Source A IStep_Num
 7
Source B 12
  

EQU
/

Limit switch
Inidicates pallet 

off conveyor
PALL_UPLS

<Local:1:I.Data.4>

Internal run 
indication

Run
Source 13
  
Dest IStep_Num
 7

MOV

Step 12 - Drop engine. Done when limit switch off.
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Step 13 - Move pallet out. Done when 3 sec elapsed. Jump to step 1.

15 Source A IStep_Num
 7
Source B 13
  

EQU
EN
DN

Timer Eng2_Tmr
Preset 3000
Accum 0

TON Eng2_Tmr.DN

Internal run 
indication

Run

Source 1
  
Dest IStep_Num
 7

MOV

Step 13 - Move pallet out. Done when 3 sec elapsed. Jump to step 1.

Start/stop for reset operation. Reset pb starts, reset step 4 stops it.

16

Reset Pushbutton
RESET_PB

<Local:1:I.Data.2>
/

Internal run 
indication

Run

Internal reset
Int_Reset

Source A RStep_Num
 0
Source B 4
  

NEQ
Internal reset

Int_Reset
Source 0
  
Dest IStep_Num
 7

MOV

Start/stop for reset operation. Reset pb starts, reset step 4 stops it.

First press of Reset pb starts reset.

17

Internal reset
Int_Reset

Source A RStep_Num
 0
Source B 0
  

EQU
Source 1
  
Dest RStep_Num
 0

MOV

First press of Reset pb starts reset.

Reset step 1 - Unclamp. Done when 1 sec elapsed.

18 Source A RStep_Num
 0
Source B 1
  

EQU
EN
DN

Timer RUnClmp_Tmr
Preset 1000
Accum 0

TON RUnClmp_Tmr.DN
Source 2
  
Dest RStep_Num
 0

MOV
Reset step 1 - Unclamp. Done when 1 sec elapsed.

Reset step 2 - Raise mechanism. Done when up limit switch is on.

19 Source A RStep_Num
 0
Source B 2
  

EQU

Rotator Up limit 
switch

ROTR_UPLS
<Local:1:I.Data.5>

Source 3
  
Dest RStep_Num
 0

MOV

Reset step 2 - Raise mechanism. Done when up limit switch is on.
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Reset step 3 - Rotate CCW. Done when ccw limit switch on.

20 Source A RStep_Num
 0
Source B 3
  

EQU

Rotator 
Counterclockwise

limit switch
ROTR_CCWLS

<Local:1:I.Data.8>
Source 4
  
Dest RStep_Num
 0

MOV

Reset step 3 - Rotate CCW. Done when ccw limit switch on.

Reset step 4 - reset counter.

21 Source A RStep_Num
 0
Source B 4
  

EQU
/

Internal reset
Int_Reset

Source 0
  
Dest RStep_Num
 0

MOV

Reset step 4 - reset counter.

********************** Control of Physical Outputs ******************************

Engaging hooks control

22 Source A IStep_Num
 7
Source B 2
  

EQU

Engage Hook 1
retract control
ENG1_RET

<Local:2:O.Data.0>

********************** Control of Physical Outputs ******************************

Engaging hooks control

23 Source A IStep_Num
 7
Source B 13
  

EQU

Engage Hook 2
retract control
ENG2_RET

<Local:2:O.Data.1>

Rotating mechanism up/down control

24 Source A IStep_Num
 7
Source B 6
  

EQU

Source A IStep_Num
 7
Source B 10
  

EQU

Internal run 
indication

Run

Source A RStep_Num
 0
Source B 2
  

EQU

Rotating Mechanism
Raise control
ROTR_UP

<Local:2:O.Data.2>

Rotating mechanism up/down control
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25 Source A IStep_Num
 7
Source B 4
  

EQU

Source A IStep_Num
 7
Source B 8
  

EQU

Internal run 
indication

Run

Rotating Mechanism
Lower control

ROTR_DOWN
<Local:2:O.Data.3>

Rotation control

26 Source A IStep_Num
 7
Source B 7
  

EQU

Internal run 
indication

Run

Rotating Mechanism
Clockwsie control

ROTAT_CW
<Local:2:O.Data.4>

Rotation control

27 Source A IStep_Num
 7
Source B 11
  

EQU

Internal run 
indication

Run

Source A RStep_Num
 0
Source B 3
  

EQU

Rotating Mechanism
Counterclockwise 

control
ROTAT_CCW

<Local:2:O.Data.5>

Gripper Control

28 Low Limit 5
  
Test IStep_Num
 7
High Limit 8
  

LIM

Gripper
close control
GRIP_CLOS

<Local:2:O.Data.6>

Gripper Control
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Pallet up control

29 Low Limit 3
  
Test IStep_Num
 7
High Limit 11
  

LIM

Pallet Retainer
Up and off conveyor 

control
PALL_UPCTL

<Local:2:O.Data.7>

Pallet up control

(End)
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When reset, put engine at hook 1

0

Reset Pushbutton
RESET_PB

<Local:1:I.Data.2>
U

Proximity Sensor
Pallet at Engage 

hook 1
PROX1

<Local:1:I.Data.3>

When reset, put engine at hook 1

Simulate pallet up indication. Delay unlatch when pallet dropped.

1

Pallet Retainer
Up and off conveyor 

control
PALL_UPCTL

<Local:2:O.Data.7>
EN
DN

Timer Sim_Tmr1
Preset 3000
Accum 0

TON Sim_Tmr1.DN
L

Limit switch
Inidicates pallet 

off conveyor
PALL_UPLS

<Local:1:I.Data.4>

Simulate pallet up indication. Delay unlatch when pallet dropped.

2 /

Pallet Retainer
Up and off conveyor 

control
PALL_UPCTL

<Local:2:O.Data.7>
EN
DN

Timer Sim_Tmr2
Preset 1000
Accum 0

TON Sim_Tmr2.DN
U

Limit switch
Inidicates pallet 

off conveyor
PALL_UPLS

<Local:1:I.Data.4>

Simulate rotator up/down control. When moved up, the down ls is immediately unlatched off. After 3 secs, the up ls is latched on.
When moved down, the up ls is immediately unlatched off. After 3 secs, the down ls is latched on.

3

Rotating Mechanism
Lower control

ROTR_DOWN
<Local:2:O.Data.3>

EN
DN

Timer Sim_Tmr3
Preset 3000
Accum 0

TON Sim_Tmr3.DN
L

Rotator Down limit 
switch

ROTR_DNLS
<Local:1:I.Data.6>

U

Rotator Up limit 
switch

ROTR_UPLS
<Local:1:I.Data.5>

Simulate rotator up/down control. When moved up, the down ls is immediately unlatched off. After 3 secs, the up ls is latched on.
When moved down, the up ls is immediately unlatched off. After 3 secs, the down ls is latched on.

4

Rotating Mechanism
Raise control
ROTR_UP

<Local:2:O.Data.2>
EN
DN

Timer Sim_Tmr4
Preset 3000
Accum 0

TON Sim_Tmr4.DN
L

Rotator Up limit 
switch

ROTR_UPLS
<Local:1:I.Data.5>

U

Rotator Down limit 
switch

ROTR_DNLS
<Local:1:I.Data.6>
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Simulate rotator rotating control. When rotated CW, the CCW ls is immediately unlatched off. After 3 secs, the CW ls is latched on.
When rotated CCW, the CW ls is immediately unlatched off. After 3 secs, the CCW ls is latched on.

5

Rotating Mechanism
Clockwsie control

ROTAT_CW
<Local:2:O.Data.4>

EN
DN

Timer Sim_Tmr5
Preset 3000
Accum 0

TON Sim_Tmr5.DN
L

Rotator Clockwise
limit switch

ROTR_CWLS
<Local:1:I.Data.7>

U

Rotator 
Counterclockwise

limit switch
ROTR_CCWLS

<Local:1:I.Data.8>

Simulate rotator rotating control. When rotated CW, the CCW ls is immediately unlatched off. After 3 secs, the CW ls is latched on.
When rotated CCW, the CW ls is immediately unlatched off. After 3 secs, the CCW ls is latched on.

6

Rotating Mechanism
Counterclockwise 

control
ROTAT_CCW

<Local:2:O.Data.5>
EN
DN

Timer Sim_Tmr6
Preset 3000
Accum 0

TON Sim_Tmr6.DN
L

Rotator 
Counterclockwise

limit switch
ROTR_CCWLS

<Local:1:I.Data.8>

U

Rotator Clockwise
limit switch

ROTR_CWLS
<Local:1:I.Data.7>

Simulate Pallet Prox
Latch it on 6 seconds after one has left the station.
Latch it off 3 second after new one retained.

7

Engage Hook 2
retract control
ENG2_RET

<Local:2:O.Data.1>

Sim_Tmr7.EN

/
Sim_Tmr7.DN

EN
DN

Timer Sim_Tmr7
Preset 6000
Accum 1000

TON

Sim_Tmr7.DN
L

Proximity Sensor
Pallet at Engage 

hook 1
PROX1

<Local:1:I.Data.3>

Simulate Pallet Prox
Latch it on 6 seconds after one has left the station.
Latch it off 3 second after new one retained.

8

Engage Hook 1
retract control
ENG1_RET

<Local:2:O.Data.0>
EN
DN

Timer Sim_Tmr8
Preset 3000
Accum 0

TON Sim_Tmr8.DN
U

Proximity Sensor
Pallet at Engage 

hook 1
PROX1

<Local:1:I.Data.3>

(End)


