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Main

: [MAST]

1 2 3 4 5 6 7 8 9 10 11 12 13
Example 9.1 Engine Inv erter with counter-based sequen Copyright (c) 2022, Dogwood Valley Press, LLC
1
START_PB Int_Reset STOP_PB Run
2 / ()
[ [ [ \
Run
3 |
[
First Start
4
.2
5
EQ
Run -6
6 —| l— EN ENO |—
MOVE
7 IStep_Num —IN1  OUT EN  ENO |-
8 0-{IN2 1IN OUT |-IStep_Num
9
Step 1 - Wait for pallet. Done when PROXL senses pallet in position.
10
.3
11
EQ
4
12 EN ENO |—
MOVE
PROX1 Run
13 IStep_Num —IN1  OUT I I I I EN  ENO |-
14 1-{IN2 21IN OUT [—IStep_Num
15
Step 2 - Mov e to hook 2. Done when 2 seconds elapsed
16
5 Engl_Tmr
17
EQ TON
7
18 EN ENO |—
MOVE
19 IStep_Num —IN1  OUT IN Q EN  ENO |-
20 21IN2 t#2s— PT ET |- 34IN OUT [—IStep_Num
21
Step 3 - Raise pallet. Done when up limit switch on.
22
.8
23
EQ
9
24 EN ENO |—
MOVE
PALL_UPLS Run
25 IStep_Num —IN1  OUT 1| I I EN  ENO
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Dogwood Valley Press, LLC,

Project: Example 9 1

1 2 3 4 5 6 7 8 9 10 11 12 13
26 3IN2 4-IN OUT |~IStep_Num
27
Step 4 - Lower rotator. Done when down limit switch on.
28
.10
29
EQ
A1
30 EN ENO |—
MOVE
ROTR_DNLS Run
31 IStep_Num N1  OUT 1| I I EN  ENO |
32 4IN2 54IN OUT |—IStep_Num
33
Step 5 - Clamp engine. Done when up 1.5 sec elapsed.
34
12 Clmp_Tmr
35
EQ TON
13
36 EN ENO |—
MOVE
Run
37 IStep_Num —IN1  OUT IN Q I I EN  ENO [~
38 54IN2 t#1.5s 4 PT ET |- 6 IN OUT |—IStep_Num
39
Step 6 - Raise rotator. Done when up limit switch on.
40
.14
41
EQ
.15
42 EN ENO |—
MOVE
ROTR_UPLS Run
43 IStep_Num —IN1  OUT | | I I EN  ENO [~
44 6 IN2 7—{IN OUT |—IStep_Num
45
Step 7- Rotate clockwise. Done when cw limit switch on|
46
.16
47
EQ
17
48 EN ENO |—
MOVE
ROTR_CWLS Run
49 IStep_Num —IN1  OUT I I | | EN  ENO [~
50 7-IN2 8—{IN OUT |—IStep_Num
51
Step 8 - Lower rotator. Done when down limit switch on.
52
.18
53
EO
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1 2 3 4 5 6 8 9 10 11 12 13
.19
54 EN ENO |—
MOVE
ROTR_DNLS Run
55 IStep_Num N1  OUT I I . EN  ENO |
56 8IN2 9 IN OUT |—IStep_Num
57
Step 9 - Unclamp engine. Done when up 1 sec elapsed.
58
.20 uncimp_Tmr
59
EQ TON
.21
60 EN ENO |—
MOVE
Run
61 IStep_Num —IN1  OUT IN Q I I EN  ENO |-
62 9 IN2 t#ls PT ET |— 104 IN OUT }|~IStep_Num
63
Step 10 - Raise rotator. Done when up limit switch on.
64
.22
65
EQ
.23
66 EN ENO |—
MOVE
ROTR_UPLS Run
67 IStep_Num —IN1  OUT I I I I EN  ENO |-
68 10 IN2 1IN OUT |~IStep_Num
69
Step 11- Rotate counterclockwise. Done when ccw limit switch on.
70
.24
71
EQ
.25
72 EN ENO |—
MOVE
ROTR_CCWLS Run
73 IStep_Num —IN1  OUT | I I EN  ENO |-
74 114 IN2 124N OUT |—IStep_Num
75
Step 12- Drop engine. Done when limit switch of f.
76
.27
77
EQ
.28
78 EN ENO |—
MOVE
PALL_UPLS Run
79 IStep_Num —IN1  OUT I /| I I EN  ENO |-
80 12IN2 13N OUT |~IStep_Num
81
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106

105 IStep_Num N1  OUT |-

1 2 3 4 5 6 8 9 10 11 12 13
Step 13 - Move out pallet. Done when 3 s elapsed.
82
.26 Eng2_Tmr
83
EQ TON
1
84 EN ENO |—
MOVE
85 IStep_Num N1  OUT IN Q EN  ENO |
86 134 IN2 t#3s— PT ET |— 1IN OUT |—IStep_Num
87
Engaging hooks control
88
.29
89
EQ
90 EN ENO |—
ENG1_RET
91 IStep_Num —{IN1 ouT ()
\
92 2IN2
.30
93
EQ
94 EN ENO |—
ENG2_RET
95 IStep_Num —IN1  OUT ()
\
96 1341IN2
97
Rotating mechanism up/down control
98
.31
99
EQ
100 EN ENO |—
Run ROTR_UP
101 IStep_Num —{IN1 ouT | | ()
[ \/
102 6—1IN2
.32
103
EQ
104 EN ENO

104IN2

.33
107

EQ

108 EN ENO |—
109 RStep_Num —IN1 ouT
Copyright©2011-2023 AuthC).r: 9.1.11 Logllc Printed on 6/15/2023
Dogtood VallyPres, L o2 91111 Main
OgWO0d Yaley FTes |Project: Example 9 1 Page: 9/28

This document is the property of Dogwood Valley Press, LLC and cannot be reproduced or released without prior authorization.




14

15 16

82

83

84

85

86

87

88

89

90

91

92

93

94

95

96

97

98

99

100

101

102

103

104

105

106

107

108

109

Copyright ©2011- 2023
Dogwood Valley Press, LLC,

Author:

Dept.:

Project: Example 9 1

9.1.1.1 Logic
9.1.1.1.1 Main

Printed on 6/15/2023

Page: 10/28

This document is the property of Dogwood Valley Press, LLC and cannot be reproduced or released without prior authorization.




1 2 4 6 7 8 9 10 11 12 13
110 2IN2
.34
111
EQ
112 EN ENO
Run ROTR_DOWN
113 IStep_Num —{IN1 ouT I I ( )
114 4-IN2
.35
115
EQ
116 EN ENO
117 IStep_Num —IN1  OUT
118 8 IN2
119
Rotation cw/ccw control
120
.36
121
EQ
122 EN ENO
Run ROTAT_CW
123 IStep_Num —{IN1 ouT I [ ( )
124 7—IN2
.37
125
EQ
Run ROTAT_CCW
126 EN  ENO I I ( )
127 IStep_Num —{IN1 ouT
128 11Nz
.38
129
EQ
130 EN ENO
131 RStep_Num —{IN1 ouT
132 3IN2
133
Gripper control
134
135 mt;ommzi) GRl(P_Cj_os
| e
136
Pallet up control
137
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1 2 3 4 5 6 7 8 9 10 11 12

COMPARE PALL_UPCTL
138 l;lep_Num>:3) ( )
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14 15 16

138

Truncated labels:

Label Position(s)
(IStep_ Num>=3) AND (IStep_ Num<=11) (3,138)
(IStep. Num>=5) AND (IStep_ Num<=8) (3,135)
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Reset : [MAST]

1 2 3 4 5 6 7 8 9 10 11 12 13
Reset for engine Inverter for PLC text, Chapter 9 Copyright (c) 2011, 2015, Dogwood Valley Press, LLC
1
RESET_PB Run RSeq.Stp[4] Int_Reset
2 | ] /
[ [ [ \
Int_Reset ISeq.Ctr_Reset
3 s)
[ /
4
First Start
5
.2
6
EQ
7 EN ENO |—
Int_Reset RSeq.Trans[0]
8 RSeq.Step_Num —IN1 ouT ()
[ \/
9 0 IN2
10
Stpldx keeps step-in-progress bit currently set.
ll CtrAdd keeps current counter accumulator. When they are dif ferent,
step has changed, clear old bit and set new one (if new step not zero)
If new step is zero, then sequence is being reset to initial state and no
12 step-in-progress bit set for initial step.
.3
13
NE
RSeq. Stp[RSeq.Step_Num]
14 EN ENO|- (R)
\RJ
1
15 RSeq.Ctr_Acc —{IN1 ouT
MOVE
16 RSeq.Step_... —{IN2 EN ENO |-
17 RSeq.Ctr_Acc —IN OUT |—RSeq.Step_Num
4
18
NE
19 EN ENO —
RSeq.Stp[RSeq.Step_Num]
20 RSeq.Step_Num —JIN1  ouT \ S/
21 o in2
Counter for reset. No jumps, so just use regular CTU.
22 Use Step 4 to reset.
RStepCtr
23
CTU
24 EN ENO
RSeq.Trans[RSeq.Step_Num]
25 I I cu Q
Copvrighf@z(]ll 2023 Author: 9.1.11 Logic Printed on 6/15/2023
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Dogwood Valley Press, LLC,
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1 2 3 4 5 8 9 10 11 12 13
RSeq.Stp[4]
26 | | R
[
27 PV CV |—RSeq.Ctr_Acc
28
29
Reset step 1 - Unclamp delay . Done when 1 second elapsed.
30
RUNCImpTmp
31
TON
32
RSeq.Stp[1] RSeq.Trans[1]
33 N 0
\
34 tHls—< PT ET |-
Reset step 2 - Raise mechanism. Done when up limit switch on.
35
RSeq.Stp[2] ROTR_UPLS RSeq.Trans[2]
36 | || ()
| [ \ J
Reset step 3 - Rotate CCW. Done when ccw limit switch on.
37
RSeq.Stp[3] ROTR_CCWLS RSeq.Trans[3]
38 | | | ()
[ [ \
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Simulation : [MAST]

1 2 3 4 5 6 7 8 9 10 11
Tieback logic to simulate process Copyright (c) 2011, 2015, Dogwood Valley Press, LLC
1
Simulate next part by delaying 5 seconds after PALL_UPCTL is off and running.
2 Reset PROX1 2 sec after engage hook 1 retracted
3 RESE'Il'_PB IRunI PROX1
(p)
| 1/ \RJ
4
Tie_Tmrl
5
TON
6
7 PALL_UP... Run PROX1
(<)
/ IN Q \ S}
8 tHes— PT ET |—
9
Tie_Tmr2
10
TON
11
2 ENG1_RET PROX1
: v &)
13 T#H2s { PT ET |-
14
Simulate pallet up limit switchieTdmr® on 2 secs after control turned on.
15 Turn it off 2 secs after control
TON
16
PALL_UPCTL PALL_UPLS
v v o)
18 t#H2s— PT ET |—
19
Tie_Tmr4
20
TON
21
22 PALL_UPCTL PALL_UPLS
—1/ N Q (R}
23 T#H2s { PT ET |-
24
Simulate Rotator up/down limit switches
25
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1 2 3 4 5 6 8 9 10 11
Tie_Tmr8
26
TON
27
28 ROTR_IDOWN N o RO'{RéD)N LS
29 #3s— PT ET |-
ROTR_UPLS
30 (k)
31
Tie_Tmr7
32
TON
33
ROTR_UP ROTR_UPLS
ol el nooe (s)
35 waspT  ET|-
ROTR_DNLS
36 (<)
37
38
Simulate rotator cw/ccw switches
39
Tie_Tmré
40
TON
41
ROTAT CW ROTR_CWLS
2 | N (s)
43 #3s— PT ET |
ROTR_CCWLS
44 ( R)
45
46
47
Tie_Tmr5
48
TON
49
ROTAT CCW ROTR_CCWLS
il v o—{s)
51 waspT  ET|-
ROTR_CWLS
52 (<)
Truncated labels:
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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:
Addresses
[Object [Referred into [Location [Usage
Variables or FB instances
Object Referred into Location Usage
Clmp_Tmr Main : [MAST] (I: 35, c: 6) FC
ENG1 RET <Screen>Screen R(x1)
Main : [MAST] (91, c:5) W
Simulation : [MAST] (112, c:1) R
Engl Tmr Main : [MAST] (17, c: 4) FC
ENG2 RET <Screen>Screen R(x1)
Main : [MAST] (95, c:5) W
Eng2 Tmr Main : [MAST] (83, c:5) FC
GRIP_CLOS <Screen>Screen R(x1)
Main : [MAST] (135,c:7) W
Int_Reset Main : [MAST] (:2,c.2) R
Reset : [MAST] (.2, c:.6) W
(3,c:1) R
(8, c:5) R
ISeq <Screen>Screen RMW (x1)
Reset : [MAST] (3, c:6) W
IStep Num Main : [MAST] (:5,c.2) R
(. 6, c:6) W
(11, c:2) R
(12, ¢c:8) W
(:17,c:2) R
(:18,c:.7) W
(23, c: 2) R
(24, c.7) W
(29, c: 2) R
(:30,c.7) W
(35, c: 2) R
(I: 36, c:10) W
(41, c:2) R
(42, c:9) W
(47, c:2) R
(: 48, c:9) W
(53, c:2) R
(.54, c:9) W
(59, c: 2) R
(I 60, c: 8) W
(. 65, c: 2) R
(I: 66, c: 8) W
(L71,c:2) R
(72, c:8) W
(L77,c.2) R
(.78, c: 8) W
(83, c:2) R
(: 84, c: 8) W
(89, c: 2) R
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Cross References

Object Referred into Location Usage
(93, c:2) R
(:99, c:2) R
(103, c:2) R
(111, c:2) R
(115, c:2) R
(121, c:2) R
(125, c:2) R
(135, ¢c:3) R
(I: 135, c: 3) R
(I: 138, c:3) R
(138, c:3) R
PALL UPCTL <Screen>Screen R(x1)
Main : [MAST] (:138,c:7) W
Simulation : [MAST] (L7,c:1) R
(L17,c:1) R
(:22,c:1) R
PALL UPLS <Screen>Screen R(x1)
Main : [MAST] (I 25, c:5) R
(.79, c.5) R
Simulation : [MAST] (117, c:5) W
(. 22, c:5) W
PROX1 <Screen>Screen R(x1)
Main : [MAST] (13, c:5) R
Simulation : [MAST] (:3,c:3) W
(.7,c.5) W
(12, c:5) W
RESET PB Simulation : [MAST] (3,c:1) R
Reset : [MAST] (L2,c:1) R
ROTAT CCW <Screen>Screen R(x1)
Main : [MAST] (. 126, c: 6) W
Simulation : [MAST] (50, c:1) R
ROTAT CW <Screen>Screen R(x1)
Main : [MAST] (123, c:6) W
Simulation : [MAST] (:42,c:1) R
ROTR CCWLS <Screen>Screen R(x1)
Main : [MAST] (.73, c:5) R
Simulation : [MAST] (I: 44, c: 6) W
(I 50, c: 6) W
Reset : [MAST] (38, c: 2) R
ROTR CWLS <Screen>Screen R(x1)
Main : [MAST] (I: 49, c:5) R
Simulation : [MAST] (42, c: 6) W
(.52, c: 6) W
ROTR DNLS <Screen>Screen R(x1)
Main : [MAST] (31, c: 4) R
(. 55, c:5) R
Simulation : [MAST] (I: 28, c: 6) W
(I: 36, c: 6) W
ROTR DOWN <Screen>Screen R(x1)
Main : [MAST] (113, c:6) W
Simulation : [MAST] (28, c:1) R
ROTR _UP <Screen>Screen R(x1)
Main : [MAST] (101, c:6) W
Simulation : [MAST] (34, c:1) R
ROTR _UPLS <Screen>Screen R(x1)
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Cross References

Object

Referred into

Location

C
&
(o
D

Main : [MAST]

(43, c.5)

(67, c.5)

Simulation : [MAST]

(I: 30, c: 6)

(I 34, c:. 6)

Reset : [MAST]

(I 36, c: 2)

RSeq

<Screen>Screen

RIS EEIES
2
=

Reset : [MAST]

(-2, c.4)

(.6, c:3)

(:8,c.7)

(:13, c:2)

(:13,c:2)

(14, c: 6)

(:14, c: 6)

(I 15, c: 6)

(I 15, c: 6)

(. 18, c: 6)

(I:20, c:12)

(:20,c:12)

(I 23, c: 8)

(25, c: 2)

(25, c: 2)

(I: 26, c: 2)

(:33,c:1)

(33, c:5)

(36, c:1)

(I 36, c:5)

(38, c:1)

(I 38, c:5)

RStep Num

Main : [MAST]

(:107,c:2)

(129, c:2)

RStepCitr

Reset : [MAST]

(I 23, c: 8)

Run

<Screen>Screen

a

Main : [MAST]

(2, c.5)

(:3,c:1)

(L6,c:1)

(13, c:6)

(I: 25, c: 6)

(31, c: 6)

(.37, c:8)

(I 43, c: 6)

(I: 49, c: 6)

(I: 55, c: 6)

(61, c: 6)

(. 67, c. 6)

(.73, c:6)

(.79, c: 6)

(101, c:4)

(:113,c:4)

(123, c:4)

(126, c: 4)

Simulation : [MAST]

(:3,c.2)

(:7,c.2)

Reset : [MAST]

(:2,c.2)

RUNCImpTmp

Reset : [MAST]

(31, c:3)

START_PB

Main : [MAST]

el e e e B e e e e el Rl el el Bl el e e I R e P e e Y R Y Y el R e e S B I I S R S ST el B

(:2,c:1)
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Cross References

Object Referred into Location Usage
STOP PB Main : [MAST] (:2,c.4) R
Tie Tmrl Simulation : [MAST] (:5,c:3) FC
Tie Tmr2 Simulation : [MAST] (10, c:3) FC
Tie Tmr3 Simulation : [MAST] (15, c: 3) FC
Tie Tmrd Simulation : [MAST] (I 20, c: 3) FC
Tie Tmr5 Simulation : [MAST] (I: 48, c: 4) FC
Tie Tmr6 Simulation : [MAST] (I 40, c: 4) FC
Tie Tmr7 Simulation : [MAST] (.32, c: 4) FC
Tie_ Tmr8 Simulation : [MAST] (I: 26, c: 4) FC
Unclmp Tmr Main : [MAST] (59, c:4) FC
EF objects
Object Referred into Location Usage
eg Main : [MAST] (.23, c: 2) FC
(59, c:2) FC
(11, c:2) FC
(:99, c:2) FC
(111, c:2) FC
(41, c:2) FC
(35, c: 2) FC
(5,c:2) FC
(. 65, c: 2) FC
(83, c:2) FC
(103, c:2) FC
(107, c:2) FC
(53, c:2) FC
(-89, c:2) FC
(L77,c.2) FC
(125, c:2) FC
(129, c:2) FC
(L71,c:2) FC
(29, c: 2) FC
(47, c:2) FC
(:17,c:2) FC
(93, c:2) FC
(121, c:2) FC
(115,c:2) FC
Reset : [MAST] (.6, c:3) FC
eg_dint Main : [MAST] (23, c: 2) FC
(59, c: 2) FC
(L11,c:2) FC
(99, c: 2) FC
(111, c:2) FC
(41, c:2) FC
(35, c:2) FC
(5,c:2) FC
(. 65, c: 2) FC
(83, c:2) FC
(103, c:2) FC
(107, c:2) FC
(53, c: 2) FC
(89, c: 2) FC
(L77,c.2) FC
(125, c:2) FC
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Cross References

Object Referred into Location Usage
(: 129, c:2) FC
(:71,c:2) FC
(29, c:2) FC
(47, c:2) FC
(:17,c:2) FC
(93, c:2) FC
(121, c:2) FC
(115, c:2) FC
eq int Reset : [MAST] (:6,c:3) FC
move Main : [MAST] (I: 66, c: 8) FC
(.78, c: 8) FC
(42, c:9) FC
(I: 48, c:9) FC
(I: 36, c:10) FC
(72, c:8) FC
(12, c:8) FC
(:18,c:7) FC
(24, c.7) FC
(:30,c.7) FC
(I 60, c: 8) FC
(. 6, c:6) FC
(I: 84, c: 8) FC
(.54, c:9) FC
Reset : [MAST] (I 15, c: 6) FC
ne Reset : [MAST] (:13,c:2) FC
(18, c: 6) FC
ne_int Reset : [MAST] (:13,c:2) FC
(18, c: 6) FC
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Seq_Trans:

Variables or FB instances

Cross References

Object

Referred into

Location

C
&
(o
D

Sequence

Main <DFB> : [Seq_Trans]

(:2,c:4)

(I 2, c: 25)

(I 3,¢c:18)

(:3,c:5)

(I: 4, c: 26)

(4, c.5)

(I:5,c:8)

(I 6, c: 22)

(:6,c.9)

(9, c:30)

(.9, c:15)

(11, c:6)

(12, c:8)

(13, c:8)

(15, c:1)

(16, c:1)

StepCtr

Main <DFB> :[Seqg_Trans]

S R R B H B H Il B

(L9,c:1)
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