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TECHNICAL DOCUMENTATION

Example 9.4

Project Example 9.4

Designer

Application example_9_4.stu

Software Version Control Expert V15.0-SP1

Creation Date 6/16/2023 8:08:55 AM

Last Modification Date 6/16/2023 8:14:15 AM

Target PLC BMX P34 1000 02.00CPU 340-10 Modbus
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MAST

Specific properties

Configuration Cyclic
Task period configuration 0
Watchdog time configuration 250
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Main : [MAST]
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Example 9.4 Engine Inv erter
Ad-hoc approach to sequential operation with simulation

Engage 1 retract on f or 2 secs when PROX1 on and engage 2 timer done.

Engage 2 retract on f or 3 secs when PALL_UPLS of f  and CCW.
Must be set on neg. trans. of  PALL_UPLS. If  handled like engage 1, will retract
engage 2 on initial startup.
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START_PB

/
Int_Reset STOP_PB Run

Run

Eng1_Tmr_En

IN

PTt#2s

Q

ET

Eng1_Tmr

TON

PROX1 Run Eng2_Tmr.Q

Eng1_Tm...

/
Eng1_Tmr.Q ENG1_RET

Eng2_Tmr_En

IN

PTt#2s

Q

ET

Eng2_Tmr

TON

/
PALL_UPLS Run ROTR_CCWLS

Eng2_Tm...

/
Int_Reset

N
PALL_UPLS Run ROTR_CCWLS

S
ENG2_R ET

ENG2_RET

/
Eng2_Tmr.Q

/
Int_Reset
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Rotator up control.
On when pos. trans. on clamp timer done or pos. trans. of  unclamp timer.
Of f  when up lim it switch on. On reset mov e up af ter unclamp time expires

Pallet up control
Latched when engage timer 1 done, unlatched on pos. trans. of  CCW LS

Rotator down control.
On when pos. trans. on pallet up limit switch and CCW or pos. trans. of  CW limit switch. Of f  when down limit switch on.

Gripper control
Latched when rotator down and CCW.
Unlatched when rotator down and CW.

P
Eng1_Tmr.Q

S
PALL_UPC TL

ROTR_CC.
..

Run Drop_Engine_Trans

P
Drop_Engine_Trans

R
PALL_UPC TL

Int_Reset

P
PALL_UPLS Run ROTR_CC.. . Mov e_Dn_Trans

ROTR_CW.
..

Run

P
Mov e_Dn_Trans

/
ROTR_DNLS Int_Rotr_Down

Int_Rotr_Down Run ROTR_DOWN

Clmp_Tmr.Q Run Mov e_Up_Trans

UnClmp_... Run

P
Mov e_Up_Trans

/
ROTR_UPLS Int_Rotr_Up

Int_Rotr_Up Run ROTR_UP

Int_Reset RUnClmp_. ..

/
ROTR_UPLS

ROTR_DN.
..

Run ROTR_CC.. . Close_Grip_Trans
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Rotator counterclockwise control.
On when pos. trans. on rotator up limit switch and CCW LS of f .
Of f  when down CCW switch on.
Do CCW on reset af ter it has mov ed up.

Clamp/unclamp timers

Rotator clockwise control.
On when pos. trans. on rotator up limit switch and CW LS of f .
Of f  when down CW switch on.

P
Close_Grip_Trans

S
GRIP_CLOS

ROTR_DN.
..

Run ROTR_CW... Open_Grip_Trans

P
Open_Grip_Trans

R
GRIP_CLOS

Int_Reset

IN

PTt#1.5s

Q

ET

Clmp_Tmr

TON

GRIP_CLOS

IN

PTt#1s

Q

ET

Unclmp_Tmr

TON

/
GRIP_CLOS

P
ROTR_UP... Run ROTR_CC.. .

/
ROTAT_CCW Rot_Cw_Trans

Rot_Cw_Trans

/
ROTR_CW... Int_Rot_Cw

Int_Rot_Cw Run ROTAT_CW

P
ROTR_UP... Run ROTR_CW...

/
ROTAT_CW Rot_CCW_Trans
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Reset 
Start when PB pressed, f inished when unclamp delay  f inished, up, 
and ccw

Rot_CCW_Trans

/
ROTR_CC.. . Int_Rot_Ccw

Int_Rot_Ccw Run ROTAT_CCW

Int_Reset ROTR_UPLS

/
ROTR_CCWLS

RESET_PB

/
Run Int_Reset

Int_Reset

/
RUnClmp_Tmr.Q

/
ROTR_UPLS

/
ROTR_CCWLS

IN

PTt#1s

Q

ET

RUnClmp_Tmr

TON

Int_Reset

Truncated labels:
Label Position(s)
Eng1_Tmr_En (1, 14)
Eng2_Tmr_En (1, 21)
ROTR_CCWLS (1, 31) (3, 37) (3, 53) 

(3, 74) (3, 83)
ROTR_CWLS (1, 38) (3, 57) (3, 76) 

(3, 81)
ROTR_DNLS (1, 53) (1, 57)
ROTR_UPLS (1, 74) (1, 81)
RUnClmp_Tmr.Q (2, 50)
UnClmp_Tmr.Q (1, 46)
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Simulation : [MAST]
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Simulate Rotator up/down limit switches

Copyright (c) 2011, 2015 Dogwood Valley  Press, LLC

Simulate next part by  delay ing 5 seconds af ter PALL_UPCTL is of f  and running.
Reset PROX1 2 sec af ter engage hook 1 retracted

Tieback logic to simulate process

Simulate pallet up limit switch. Turn it on 2 secs af ter control turned on.
Turn it  of f  2 secs af ter control turned of f .

S/R DOES NOT WORK with PALL_UPLS. P/N 
contacts in program do not work if  S/R used here.

RESET_PB

/
Run

R
PROX1

IN

PTt#6s

Q

ET

Tie1_Tmr

TON

/
PALL_UP.. . Run

S
PROX1

IN

PTT#2s

Q

ET

Tie2_Tmr

TON

ENG1_RET

R
PROX1

IN

PTt#2s

Q

ET

Tie3_Tmr

TON

PALL_UPC TL PALL_UPLS

PALL_UPLS

/
Tie4_Tmr.Q

IN

PTT#2s

Q

ET

Tie4_Tmr

TON

/
PALL_UPC TL

Tie5_Tmr

TON
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Simulate rotator cw/ccw switches

IN

PTt#3s

Q

ET

ROTR_DOWN

S
ROTR_DNLS

R
ROTR_UPLS

IN

PTt#3s

Q

ET

Tie6_Tmr

TON

ROTR_UP

S
ROTR_UPLS

R
ROTR_DNLS

IN

PTt#3s

Q

ET

Tie7_Tmr

TON

ROTAT_CW

S
ROTR_CWLS

R
ROTR_CCWLS

IN

PTt#3s

Q

ET

Tie8_Tmr

TON

ROTAT_CCW

S
ROTR_CCWLS

R
ROTR _CWLS

Truncated labels:
Label Position(s)
PALL_UPCTL (1, 7)
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FAST

Specific properties

Configuration Periodic
Task period configuration 5
Watchdog time configuration 100
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Cross References

Application:
Variables or FB instances

Object Referred into Location Usage
Clmp_Tmr Main : [MAST] (l: 45, c: 1) R

(l: 63, c: 3) FC
Close_Grip_Trans Main : [MAST] (l: 53, c: 4) W

(l: 55, c: 1) R
Drop_Engine_Trans Main : [MAST] (l: 31, c: 3) W

(l: 33, c: 1) R
ENG1_RET Simulation : [MAST] (l: 12, c: 1) R

Main : [MAST] (l: 14, c: 3) W
Eng1_Tmr Main : [MAST] (l: 14, c: 2) R

(l: 29, c: 1) R
(l: 9, c: 6) FC

Eng1_Tmr_En Main : [MAST] (l: 8, c: 6) W
(l: 14, c: 1) R

ENG2_RET Main : [MAST] (l: 23, c: 6) W
(l: 25, c: 1) R

Eng2_Tmr Main : [MAST] (l: 11, c: 4) R
(l: 25, c: 2) R
(l: 18, c: 6) FC

Eng2_Tmr_En Main : [MAST] (l: 17, c: 6) W
(l: 21, c: 1) R

GRIP_CLOS Main : [MAST] (l: 55, c: 4) W
(l: 59, c: 4) W
(l: 65, c: 1) R
(l: 70, c: 1) R

Int_Reset Main : [MAST] (l: 2, c: 2) R
(l: 21, c: 2) R
(l: 25, c: 3) R
(l: 34, c: 1) R
(l: 50, c: 1) R
(l: 60, c: 1) R
(l: 85, c: 1) R
(l: 88, c: 5) W
(l: 89, c: 1) R
(l: 95, c: 1) R

Int_Rot_Ccw Main : [MAST] (l: 83, c: 4) W
(l: 84, c: 1) R

Int_Rot_Cw Main : [MAST] (l: 76, c: 4) W
(l: 77, c: 1) R

Int_Rotr_Down Main : [MAST] (l: 40, c: 4) W
(l: 41, c: 1) R

Int_Rotr_Up Main : [MAST] (l: 48, c: 4) W
(l: 49, c: 1) R

Move_Dn_Trans Main : [MAST] (l: 37, c: 4) W
(l: 40, c: 1) R

Move_Up_Trans Main : [MAST] (l: 45, c: 3) W
(l: 48, c: 1) R

Open_Grip_Trans Main : [MAST] (l: 57, c: 4) W
(l: 59, c: 1) R

PALL_UPCTL Simulation : [MAST] (l: 7, c: 1) R
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Cross References
Object Referred into Location Usage

(l: 17, c: 1) R
(l: 22, c: 1) R

Main : [MAST] (l: 29, c: 3) W
(l: 33, c: 3) W

PALL_UPLS Simulation : [MAST] (l: 17, c: 6) W
(l: 19, c: 1) R

Main : [MAST] (l: 20, c: 1) R
(l: 23, c: 1) R
(l: 37, c: 1) R

PROX1 Simulation : [MAST] (l: 3, c: 3) W
(l: 7, c: 5) W
(l: 12, c: 5) W

Main : [MAST] (l: 11, c: 1) R
RESET_PB Simulation : [MAST] (l: 3, c: 1) R

Main : [MAST] (l: 88, c: 1) R
Rot_CCW_Trans Main : [MAST] (l: 81, c: 5) W

(l: 83, c: 1) R
Rot_Cw_Trans Main : [MAST] (l: 74, c: 5) W

(l: 76, c: 1) R
ROTAT_CCW Simulation : [MAST] (l: 42, c: 1) R

Main : [MAST] (l: 74, c: 4) R
(l: 84, c: 5) W

ROTAT_CW Simulation : [MAST] (l: 37, c: 1) R
Main : [MAST] (l: 77, c: 5) W

(l: 81, c: 4) R
ROTR_CCWLS Simulation : [MAST] (l: 38, c: 2) W

(l: 42, c: 6) W
Main : [MAST] (l: 20, c: 4) R

(l: 23, c: 3) R
(l: 31, c: 1) R
(l: 37, c: 3) R
(l: 53, c: 3) R
(l: 74, c: 3) R
(l: 83, c: 3) R
(l: 85, c: 3) R
(l: 91, c: 3) R

ROTR_CWLS Simulation : [MAST] (l: 37, c: 6) W
(l: 43, c: 2) W

Main : [MAST] (l: 38, c: 1) R
(l: 57, c: 3) R
(l: 76, c: 3) R
(l: 81, c: 3) R

ROTR_DNLS Simulation : [MAST] (l: 27, c: 6) W
(l: 33, c: 2) W

Main : [MAST] (l: 40, c: 3) R
(l: 53, c: 1) R
(l: 57, c: 1) R

ROTR_DOWN Simulation : [MAST] (l: 27, c: 1) R
Main : [MAST] (l: 41, c: 5) W

ROTR_UP Simulation : [MAST] (l: 32, c: 1) R
Main : [MAST] (l: 49, c: 5) W

ROTR_UPLS Simulation : [MAST] (l: 28, c: 2) W
(l: 32, c: 6) W

Main : [MAST] (l: 48, c: 3) R
(l: 50, c: 3) R
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Cross References
Object Referred into Location Usage

(l: 74, c: 1) R
(l: 81, c: 1) R
(l: 85, c: 2) R
(l: 90, c: 3) R

Run Simulation : [MAST] (l: 3, c: 2) R
(l: 7, c: 2) R

Main : [MAST] (l: 2, c: 5) W
(l: 3, c: 1) R
(l: 11, c: 2) R
(l: 20, c: 2) R
(l: 23, c: 2) R
(l: 31, c: 2) R
(l: 37, c: 2) R
(l: 38, c: 2) R
(l: 41, c: 4) R
(l: 45, c: 2) R
(l: 46, c: 2) R
(l: 49, c: 4) R
(l: 53, c: 2) R
(l: 57, c: 2) R
(l: 74, c: 2) R
(l: 77, c: 4) R
(l: 81, c: 2) R
(l: 84, c: 4) R
(l: 88, c: 2) R

RUnClmp_Tmr Main : [MAST] (l: 50, c: 2) R
(l: 89, c: 3) R
(l: 93, c: 3) FC

START_PB Main : [MAST] (l: 2, c: 1) R
STOP_PB Main : [MAST] (l: 2, c: 4) R
Tie1_Tmr Simulation : [MAST] (l: 5, c: 3) FC
Tie2_Tmr Simulation : [MAST] (l: 10, c: 3) FC
Tie3_Tmr Simulation : [MAST] (l: 15, c: 3) FC
Tie4_Tmr Simulation : [MAST] (l: 19, c: 2) R

(l: 20, c: 3) FC
Tie5_Tmr Simulation : [MAST] (l: 25, c: 4) FC
Tie6_Tmr Simulation : [MAST] (l: 30, c: 4) FC
Tie7_Tmr Simulation : [MAST] (l: 35, c: 4) FC
Tie8_Tmr Simulation : [MAST] (l: 40, c: 4) FC
Unclmp_Tmr Main : [MAST] (l: 46, c: 1) R

(l: 68, c: 3) FC
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Cross References
New_DFB:
Variables or FB instances

Object Referred into Location Usage


