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Controller Winder
Chapter 10 Winder Example Simplified PackML
Controller Fault Handler
Power-Up Handler
Tasks
® MainTask
5 UNO1_Winder
@ MainRoutine
UP00_Procedure
UP01_PackML
UPO5_Laser_Distance
¥ UPO05_Laser Distance Moving_Average
5 EM_Axis01_Left
@ MainRoutine
CMO00_Procedure
CMO02_ServoAxisObject
CMO03_ServoAxisJog
Manual Jog Control jogs the servo axis when the Unit is in Idle state
5 EM_Axis02_Line
@ MainRoutine
CMO00_Procedure
CMO02_ServoAxisObject
CMO03_ServoAxisJog
Manual Jog Control jogs the servo axis when the Unit is in Idle state
5 EM_Axis03_Right
@ MainRoutine
CMO00_Procedure
CMO02_ServoAxisObject
CMO03_ServoAxisJog
Manual Jog Control jogs the servo axis when the Unit is in Idle state
Unscheduled
Motion Groups
o Motion_Group
<& Axis_01_Left
<& Axis_02_Line
<& Axis_03_Right
Ungrouped Axes
Add-On Instructions
Data Types
w User-Defined
 Unit_Procedure_Steps
m Strings
# Add-On-Defined
# Module-Defined
i AB:1734_15SLOT:1:0
it AB:1734_15SLOT:0:0
» AB:1734_DI8:C:0
» AB:1734_DOBS:C:0
i AB:1734_IE8:C:0
it AB:1734_IES8:1:0
» AB:1734_OE4:C:0
it AB:1734_OE4:1:0
t AB:1734_OE4:0:0
i AB:1756_DI:C:0
» AB:1756_DI:1:0
it AB:1756_IF8_Float:C:0
t AB:1756_IF8 Float:1:0
it AB:1756_NII_Struct:C:0
: AB:1769 HSC1_Range:C:0
: AB:Embedded_AnaloglO1:C:0
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B:Embedded_AnaloglO1:1:0
B:Embedded_AnaloglO1:0:0
B:Embedded_DiscreteI01:C:0
B:Embedded_DiscreteIO1:1:0
B:Embedded_Discretel01:0:0
B:Embedded HSC1:C:0
B:Embedded_HSC1:1:0
B:Embedded_HSC1:0:0
B:Embedded_HSC1_STRUCT_OUT1:0:0
B:Motion_Diagnostics:S:1

> > > > >

Trends
B Laser Meas
Laser distance measurements
B Velocities
I/O Configuration
=3 1756 Backplane, 1756-A10
[@ [0] 1756-L71 Winder
8 [3] 1756-1F8/A analog_in
J [7] 1756-EN2TR en2tr
&5 Ethernet
8 1756-EN2TR en2tr
s 2198-C1004-ERS Left_Axis
s 2198-C1004-ERS Right_Axis
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Winder:MainTask:UNO1_Winder 4/11/2026 9:02:11 PM
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0 [ NOP |—
JSR
1 Jump To Subroutine ]
Routine Name UP01_PackML

JSR

2 Jump To Subroutine ]
Routine Name UPOQO_Procedure

JSR
3 Jump To Subroutine
Routine Name UPOQ5_Laser_Distance

Indicator lamps for PackML state

4 [ NOP |—
Lamp_Flash_Tmr.DN TON
5 = /[ Timer On Delay _ ECEN ==—|
Timer Lamp_Flash_Tmr
Preset 1000 (DN)—
Accum 120
CMP Lamp_Flash
6 Compare ]
Expression Lamp_Flash_Tmr.ACC>500 |

UP_Idle LA_IDLE
7 1 E

UP_Resetting Lam;j)_FIash
qC C
1 C 1 C

UP_Execute LA _EXECUTE
8 I
1 C

UP_Starting  Lamp_Flash
0 C 1
1 C 1 C

UP_Aborted LA_ABORTED
9 =

UP_Aborting  Lamp_Flash
1L 1C
JC 1 C

(End)
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B S R S

EXECUTE State motion steps/commands for overall operation

Winder Program for Right axis control as unwinder/rewinder

0 [ NOP |—
First scan checks for non zero values of initial and final line speeds and desired line tension.
S:FS CMP MOVE
1 —— F Compare B Move B
Expression Line_Speed<=0.0 Source 0.1
Dest Line_Speed_Initial
0.1
CMP MOVE
Compare Move
Expression Line_Speed_Final<=0.0 Source 10.0
Dest Line_Speed_Final
50.0
CMP MOVE
Compare ] Move ]
Expression Line_Tension_Desired<=0.0 Source 1.0
Dest Line_Tension_Desired
1.0
First scan or resetting - clear all steps
S:FS MOVE
2 q F Move
Source 0
UP_Resetting
J E Dest UNO1_UPO1.Proc_Step
L 0 |
Indication that all steps reset.
Used by RESETTING state and initial execute step
EQ Wrk_UP_ProcedureNoStepsActive
3 Equal

Source B

Source A UNO1_UPO01.Proc_Step |

0
0
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Winder:MainTask:UNO1_ Winder 4/11/2026 9:02:18 PM
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Simple end condition. Source reel radius below minimum or destination radius above maximum.
UP_Execute EQ
4 q F Equal
Source A UNO1_UPO1.Proc_Step
0
Source B 5
Min_Run_Tmr.DN Line_Move_Right CMP
JF 5 E Compare
Expression Left_Roll_Radius
CMP
Compare
Expression Right_Roll_Radit
Line_Move_Left CMP
5 F Compare
Expression Right_Roll_Radius
CMP
Compare
Expression Left_Roll_Radius>
TON
Timer On Delay _—EN
Timer  Min_Run_Tmr
Preset 2000 —(DN)>—
Accum 0

End_Condition

=Left_Roll_Min_Radius

>=Right_Reel_Max_Radius

=Right_Roll_Min_Radius

_eft Reel_Max_Radius
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EXECUTE -

If no steps active,
Line speed set to intiial speed

Read direction switch and set/reset line move direction
Check that source reel is not below minimum radius
If checks pass, then start in step 1. Otherwise, to step 9 which goes back to idle.

UP_Execute  Mode_Produce = Wrk_UP_ProcedureNoStepsActive MOVE
5 =lin 5 B 5 s Move
Source Line_Speed_Initial
0.1
Dest Line_Speed
0.0

Direction switch.
0=move right (CW),
1= move left (CCW)

Directon_SW

Line_Move_Right Line_Move_Left
L u

= /[
Direction switch.
0=move right (CW),
1= move left (CCW)
DirecTtor%_SW

Line_Move_Right Line_Move_Left
u L

1 C

MOVE

Move
Source 1

Dest UNO1_UPO1.Proc_Step

0
Step 1 - Start rewinder axis
Line moving right, start the right axis. Moving left, start the left axis
UP_Execute EQ Line_Move_Right = UNO1_UPO01.Proc Stg)Dn[1].[Axis_Right]
I C E | o [ |
1 C qua 9 F 1 C
Source A UNO1_UPO1.Proc_Step
0 Line_Move Left UNO1_UPO1.Proc_StepDn[1].[Axis_Left]
Source B 1 J E 4 E
L MOVE
Move ]
Source 2

Dest UNO1_UPO1.Proc_Step

0
Step 2 - Start line axis
Axis does not exist, so short the step complete indication from the axis
UP_Execute EQ UNO1_UPO1.Proc_StepDn[2].[Axis_Line] MOVE
J F Equal B q F Move B
Source A UNO1_UPO1.Proc_Step Source 3
0
Source B 2 Dest UNO1_UPO1.Proc_Step
0
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Step 3 - Start unwinder axis

Line moving right, start the left axis. Moving left, start the right axis

Line_Move_Right
o [=

UNO1_UPO1 .ProchtrepDn[3].[Axis_Left]

UP_Execute EQ
8 — E Equal

Source A UNO1_UPO01.Proc_Step |
0

Source B 3

Step 4 - Ramp up to Final line speed

i

Line_Move_Left

UNO1_UPO1.Proc_StepDn[3] [Axis_Righ]

JC

1 F
1

1 C

L MOVE
Move

Source 4

Dest UNO1_UPO1.Proc_Step
0

UP_Execute EQ
9 9 E Equal
Source A UNO1_UPO1.Proc_Step
0
Source B 4
TON
Timer On Delay —CEND——
Timer Ramp_Up_Tmr
Preset 10000 —CDN)>—
Accum 0
CPT
Compute ]
Dest Line_Speed
0.0
Expression Line_Speed_|Initial+(Line_Speed_Final-Line_Speed_Initial)*(Ramp_Up_Tmr.ACC/Ramp_Up_Tmr.PRE)
GE MOVE
Grtr Than or Eql (A>=B) ] Move ]
Source A Line_Speed Source 5
0.0
Source B Line_Speed_Final Dest UNO1_UPO1.Proc_Step
50.0 0
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Step 5 - Hold line speed constant

UP_Execute = Mode_Produce
I L = =

10 s ==

Step 6 - Ramp down line speed to zero

EQ

Equal ]

Source A UNO1_UPO1.Proc_Step
0

Source B 5

HoId_ConitaPt_Tmr.DN

End_Condition
7 C

JC

UP_Execute EQ
11 9 E Equal

Source B

Source A UNO1_UPO1.Proc_Step

0
6

CPT

Dest

Compute

LE

Less Than or Eql (A<=B)

Source A

Source B

Line_Speed
0.0
0.0

TON
Timer On Delay _CEN
Timer Hold_Constant_Tmr
Preset 10000 —(DN)—
Accum 0
MOVE
Move ]
Source Line_Speed_Final
50.0
Dest Line_Speed
0.0
MOVE
Move
Source 6

Dest UNO1_UPO1.Proc_Step
0

Expression Line_Speed_Final*((Ramp_Down_Tmr.PRE-Ramp_Down_Tmr.ACC),
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Winder:MainTask:UNO1_ Winder 4/11/2026 9:02:18 PM
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TON
Timer On Delay —CEN
Timer Ramp_Down_Tmr
Preset 5000 —(DN)—
Accum 0
LT MOVE
Less Than (A<B) Move
Line_Speed Source A Line_Speed Source 0.0
0.0 0.0
amp_Down_Tmr.PRE) Source B 0.0 Dest Line_Speed
0.0
MOVE
Move ]
Source 7
Dest UNO01_UPO1.Proc_Step
0
Step 7 - Stop unwinder axis
Line moving right, stop the left axis. Moving left, stop the right axis
UP_Execute EQ Line_Move_Right = UNO1_UPO01.Proc_StepDn[7].[Axis_Left]
12 1 E Equal ] g E 1 E
Source A UNO1_UPO1.Proc_Step
0 Line_Move_Left UNO1_UPO1.Proc Stg)Dn[7].[Axis_Right]
Source B 7 ] F = F
L MOVE
Move
Source 8
Dest UNO1_UPO1.Proc_Step
0
Step 8 - Stop Line axis
Axis does not exist, so short the step complete indication from the axis
UP_Execute EQ UNO1_UPO01.Proc_StepDn[8].[Axis_Line]
13 — E Equal - F
Source A UNO1_UPO1.Proc_Step
0 AlwaysTrue
Source B 8 5 E
MOVE
Move ]
Source 9
Dest UNO1_UPO1.Proc_Step
0

Copyright (¢) 2026 Dogwood Valley Press, LLC Logix Designer
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Winder:MainTask:UNO1_ Winder 4/11/2026 9:02:18 PM
Total number of rungs in routine: 16 F:\Motion Book\Web Site\Examples\Rockwell\Chap10\Chapl0 Winder.ACD

Step 9 - Stop rewinder axis

Line moving right, stop the right axis. Moving left, stop the left axis

UP_Execute EQ Line_Move_Right  UNO1_UPO01.Proc St@Dn[Q].[Axis_Right]
14 — E  Equal g = = E

Source A UNO1_UPO01.Proc_Step |
0

Line_Move Left UNO1_UPO1.Proc_StepDn[9].[Axis_Left]
Source B 9 ] F 5 F

L MOVE
Move

Source 10 |

Dest UNO1_UPO1.Proc_Step

0
Step 10 - Back to Idle
UP_lIdle EQ MOVE
15 H F Equal | Move |
Source A UNO1_UPO1.Proc_Step Source 0
0
Source B 10 Dest UNO1_UPO1.Proc_Step
0
(End)
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Implements simplified version of PackML States

B S S A S O A S A S S A S O A O S S B S

0 [ NOP |—

Handle Mode
Only two possible modes - Manual and Produce

HMI_ModeChg changes mode - toggles between manual and produce. Only allowed if in aborted state.

On first scan - set to manual mode

s:fs Mode_Manual
1 J E L
HMI_I_ModeChgReq UP_Aborted @ ModeChgOns  Mode_Manual = Mode_Produce Mode_Manual
2 1 E 5 [ ONS | 7 £ 1/E U
HMI_I_ModeChgReq UP_Aborted @ ModeChg20ns Mode_Manual  Mode_Produce Mode_Manual
3 =lis = _ ONS | /B =N L
Mode_Manual Mode_Produce
4 T/T
3/E
Mode_Manual MOVE
5 TE Move
Source 3

Dest HMI_|_ModeCmd
;

Mode_Produce MOVE
6 ] C Move |
Source 1

Dest HMI_I_ModeCmd
1

First scan - clear all states and enter aborted

s:fs UP_Ildle  UP_Starting UP_Execute  UP_Aborting UP_Aborted UP_Resetting
7 1 F U U U u L u
If no PackML states active, set to ABORTED
UP_Idle UP_Starting UP_Execute  UP_Aborting UP_Aborted UP_Resetting UP_Aborted
8 =/ =/ 4/ 4/ =ls 4/ L
IDLE -
Wait for start pushbutton press.
Next state is STARTING
Start push button
UP_lIdle START_PB UP_Idle  UP_Starting
9 T E 1 E U L
STARTING -
Exit when all axes started.
Add more done Booleans as appropriate
UP_Starting EM_StartinrgDone[1] EM_StartinrgDone[3] UP_Starting  UP_Execute
10 — E 1 E 7 E u L
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Transition for EXECUTE to IDLE

When at last step of UP procedure

Add more done Booleans as appropriate
E

UP_Execute UP_Execute  UP_ldle
11 ] E Equal ] U L
Source A UNO1_UPO1.Proc_Step
0
Source B 10

ABORTING -
From any state if stop or error in motion instruction or axis fault

Exit when all axes are off. Add more done Booleans as appropriate
Next step is ABORTED

Stop push button Reset push button
STOP_PB RESET_PB UP_Idle  UP_Starting UP_Execute = UP_Resetting
12 /1 = / [ U] u U U

EM_MotionInstrError[1] ~ Wrk_Instr_Err_Ons[1]
0 E FONS—\
1 C L il

EM_MotioninstrError[3]  Wrk_Instr_Err_Ons[3]
. I E FONS T
1 C L il

UP_Aborting  EM_AbortingDone[1]  EM_AbortingDone[3]
1 C O C O C

UP_Aborting
4<L>7

13 7 C 1 ¢ 1 ¢

ABORTED -
Stay in state until reset pressed.

Next state is RESETTING
Reset push button

UP_Aborting  UP_Aborted
L

V)

UP_Aborted RESET_PB UP_Aborted  UP_Resetting
14 = |z 1 E U L
== 1 C
RESETTING -
When resetting done on all axes, transition to IDLE.
Add more done Booleans as appropriate
UP_Resetting  Wrk_UP_ProcedureNoStepsActive =~ EM_ResettingDone[1] = EM_ResettingDone[3] UP_Resetting  UP_ldle
15 1 rC == 1LC 1 LC ] L
1C == 1C 1C
(End)
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Total number of rungs in routine: 18

Page 13

4/11/2026 9:02:20 PM
F:\Motion Book\Web Site\Examples\Rockwell\Chap10\Chapl0 Winder.ACD

Laser distance measurement.
Noisy measurement.
0 [ NOP |—
Capture raw measurements
MOVE MOVE
1 Move Move
Source  LT_LASER_MEAS Source  RT_LASER_MEAS
<Local:3:1.ChOData> <Local:3:1.Ch1Data>
25.833576 25.792356
Dest LT Laser_Meas_Temp Dest RT_Laser_Meas_Temp
25.841429 25.78843
Make sure laser measurements are not outside range of 22 to 27.5 percent, which is roghly 9 to 10.75 inches
LT MOVE
2 Less Than (A<B) ] Move ]
Source A LT _Laser_Meas_Temp Source Laser_Min_Measurement
25.841429 22.0
Source B Laser_Min_Measurement Dest LT _Laser_Meas_Temp
22.0 25.841429
GT MOVE
3 Greater Than (A>B) Move
Source A LT_Laser_Meas_Temp Source Laser_Max_Measurement
25.841429 275
Source B Laser_Max_Measurement Dest LT_Laser_Meas_Temp
275 25.841429
LT MOVE
4 Less Than (A<B) Move
Source A RT_Laser_Meas_Temp Source Laser_Min_Measurement
25.78843 22.0
Source B Laser_Min_Measurement Dest RT_Laser_Meas_Temp
22.0 25.78843
GT MOVE
5 Greater Than (A>B) ] Move ]
Source A RT_Laser_Meas_Temp Source Laser_Max_Measurement
25.78843 275
Source B Laser_Max_Measurement Dest RT_Laser_Meas_Temp
275 25.78843
Initialize laser measurement filter last value to current measurement value
s:fs MOVE MOVE
6 5 F Move Move
Source LT_Laser_Meas_Temp Source  RT_Laser_Meas_Temp
25.841429 25.78843
Dest LT_Laser_Dist_Meas_Last Dest RT_Laser_Dist_ Meas_Last
L 25.841429 | L 25.78843 |
Calculations done every 0.1 seconds
Calc_Tmr.DN TON
7 =/ Timer On Delay —CEND>—
Timer Calc_Tmr
Preset 100 —(DN>—
Accum 0
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Winder:MainTask:UNO1_ Winder 4/11/2026 9:02:21 PM

Total number of rungs in routine: 18 F:\Motion Book\Web Site\Examples\Rockwell\Chap10\Chapl0 Winder.ACD

Make sure laser measurements do not change more than a certain amount between samples. The distance does not change that much.

CMP
8 Compare
Expression LT Laser_Meas_Temp>LT_Laser_Dist Meas_Last+Laser_Dist_Hysteresis

L CPT

Compute

Dest LT_Laser_Meas_Temp
25.841429

Expression LT_Laser Dist_Meas_Last+Laser Dist_Hysteresis

CMP

9 Compare ]
Expression LT _Laser_Meas_Temp<LT Laser_Dist_Meas_Last-Laser_Dist_Hysteresis

L CPT

| Compute e
Dest LT_Laser_Meas_Temp
25.841429

Expression LT_Laser_Dist_Meas_Last-Laser_Dist Hysteresis

CMP

10 Compare ]
Expression RT_Laser_Meas_Temp>RT_Laser_Dist_Meas_Last+Laser_Dist_Hysteresis |

L CPT

Compute

Dest RT_Laser_Meas_Temp
25.78843

Expression RT_Laser_Dist Meas_Last+Laser_Dist Hysteresis

CMP

11 Compare ]
Expression RT_Laser Meas Temp<RT_Laser Dist Meas Last-Laser Dist_Hysteresis

L CPT

Compute

Dest RT_Laser_Meas_Temp
25.78843

Expression RT_Laser_Dist Meas_Last-Laser_Dist_Hysteresis

Laser distance measurement as moving average

Calc_Tmr.DN JSR
12 1 F Jump To Subroutine
Routine Name UPOQ5_Laser_Distance_Moving_Average

Save last measurement

Calc_Tmr.DN MOVE MOVE
13 H E Move Move
Source LT_Laser_Meas_Temp Source RT_Laser_Meas_Temp
25.841429 25.78843
Dest LT_Laser_Dist_Meas_Last Dest RT_Laser_Dist_Meas_Last
25.841429 25.78843
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Left laser distance measurement
Distance measurement
of left laser, in mm
CPT
14 Compute
Dest Left_Laser_Dist
258.84418
Expression (LT_Laser_Dist_Filtered/100.0)*1000.0
Right laser distance measurement
Distance measurement
of right laser, in
mm
CPT
15 Compute ]
Dest Right_Laser_Dist
257.84503
Expression (RT_Laser_Dist_Filtered/100.0)*1000.0
Left radius of reel
Radius of left reel,
in mm
CPT
16 Compute
Dest Left_Roll_Radius
26.155823
Expression Left Laser_Dist_ToReelCenter-Left_Laser_Dist
Right radius of reel
Radius of right
reel, in mm
CPT
17 Compute
Dest Right_Roll_Radius
27.154968
Expression Right_Laser_Dist_ToReelCenter-Right_Laser_Dist
(End)
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UPO5_Laser Distance Moving_Average - Structured Text Page 16

Winder:MainTask:UNO1_ Winder 4/11/2026 9:02:22 PM
Total number of lines in routine: 23 F:\Motion Book\Web Site\Examples\Rockwell\Chap10\Chapl0 Winder.ACD

1 // Moving average filtering of laser measurement

2 // Values in current array are shifted up one index

3 // Current measurement placed in index ©

4 // Filtered measurement is average of elements in array

5 for N := NSamples-1

6 TO 1 BY -1

7 DO

8 LT _Laser_Dist_Array[N] := LT_Laser_Dist_Array[N-1];

9 RT_Laser_Dist_Array[N] := RT_Laser_Dist_Array[N-1];

=
(]

END_FOR;
LT _Laser_Dist_Array[Q]
RT_Laser_Dist_Array[@]
//
LT _Laser_Dist_Filtered := 0.0;
RT_Laser_Dist_Filtered := 0.0;
for N := 0
TO NSamples-1
DO
LT_Laser_Dist_Filtered :
RT_Laser_Dist_Filtered :
END_FOR;
LT_Laser_Dist_Filtered :
RT_Laser_Dist_Filtered :

=
=

LT_Laser_Meas_Temp;
RT_Laser_Meas_Temp;

P R R R RPR PR
0NV DA WN
I

=
(o]

LT Laser_Dist_Filtered + LT_Laser_Dist_Array[N];
RT_Laser_Dist_Filtered + RT_Laser_Dist_Array[N];

N
(]

NN
N R

LT_Laser_Dist_Filtered / NSamples;
RT_Laser_Dist_Filtered / NSamples;

N
w
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Winder:MainTask:EM_AxisO1 Left 4/11/2026 9:02:23 PM
Total number of rungs in routine: 17 F:\Motion Book\Web Site\Examples\Rockwell\Chap10\Chapl0 Winder.ACD

EXECUTE State motion steps/commands

Note: This procedure uses the simplified PackML implemnetation in Chap 5 Appendix
+H+++HH b

0 [ NOP —
First scan - initialize all motion control tags
S:FS COP COP COP
1 5 F Copy File | Copy File | Copy File |
Source MI_Init Source MI_Init Source MI_Init
Dest Wrk_MI_Axis_Jog Dest Wrk_MI_Axis_MCD Dest Wrk_MI_StopEnd
Length 1 Length 1 Length 1

First scan, resetting or idle - clear step number

S:FS MOVE
2 q F Move
Source 0
UP_Resetting
] F Dest Wrk_EM_ProcedureStep
0
UP_Idle

Indication that all steps reset.
Used by RESETTING state and initial execute step

EQ Wrk_EM_ProcedureNoStepsActive
3 Equal ]
Source A Wrk_EM_ProcedureStep
0
Source B 0
EXECUTE -
If no steps active, start in step 1
UP_Execute  Mode_Produce = Wrk_EM_ProcedureNoStepsActive MOVE
4 —L AFI 1 E g q | Move _
Source 1

Dest Wrk_EM_ProcedureStep

0
Steps where torque is limited
UP_Execute LIMIT Do_Torque_Limit
5 J E Limit Test (CIRC) |

Low Limit 1
Test UNO1_UPO1.Proc_Step

0
High Limit 6
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Torque Limit Calculation

Do_Torque_Limit
JC

CPT

6 s

Compute
Dest

Expression Line_Tension_Desired*(Left_Roll_Radius/1000)*(100.0/Motor_Torq_Max)

Torque_Limit_Calc |
100.0

Line_Move_Left CPT
J E Compute
Dest

Expression Torque_Limit_Calc+Additional_Torque

Torque_Limit_Calc |
100.0

GT

. Greater Than (A>B) _
Source A Torque_Limit_Calc

100.0

Source B 100.0

Source

MOVE
Move ]
100.0

Dest Torque_Limit_Calc

100.0
Do_Torque_Limit MOVE
7 =/ E Move |
Source 100.0
Dest Torque_Limit_Calc
100.0
MOVE CPT MOVE
8 Move Compute Move
Source Torque_Limit_Calc Dest Ref_ServoAxis.TorqueLimitNegative Source Torque_Limit_Calc
100.0 <Axis_01_Left. TorqueLimitNegative> 100.0
Dest Ref_ServoAxis.TorqueLimitPositive -264.12216 Dest Takeup_Torque_Limit
<Axis_01_Left. TorqueLimitPositive>| Expression -Torque_Limit_Calc | 100.0 |
264.12216
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Starting step - Set direction tag for MAJ to value based on line direction
Set to be unwinder when moving right (CW) - set speed 20% slower
Set to be rewinder when moving left (CCW) - set speed 20% faster
UP_Execute Line_Move_Left EQ Start_Move
9 — E 1 E Equal _
Source A UNO1_UPO1.Proc_Step
0
Source B 1
Line_Move_Right EQ
4 Equal
Source A UNO1_UPO1.Proc_Step
0
Source B 3
Line_Move_Right MOVE
o [ Move
Source 0
Dest Direction
1
Line_Move_Left MOVE
q F Move
Source 1
Dest Direction
1]
Line_Move_Right CPT
o [ Compute
Dest Axis_Speed
7.63322052e-004
Expression 0.8*(Line_Speed/(Two_Pi*Left_Roll_Radius))
Line_Move_Left CPT
] E Compute |
Dest Axis_Speed
7.63322052e-004
Expression 1.2*(Line_Speed/(Two_Pi*Left_Roll_Radius)) |
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Start axis in correct direction at initial speed

UP_Execute  Start_Move MAJ
10 q F H F Motion Axis Jog —CEN
Axis Ref_ServoAxis ...
<Axis_01_Left> E=( DN ==
Motion Control Wrk_MI_Axis_Jog
Direction Direction —ER>—
1
Speed Axis_Speed —CIP)—
7.63322052e-004
Speed Units Units per sec
Accel Rate Axis_MAJ_Accel
50.0
Accel Units Units per sec2
Decel Rate Axis_MAJ_Decel
50.0
Decel Units Units per sec2
Profile S-Curve
Accel Jerk 100
Decel Jerk 100
Jerk Units % of Time
Merge Disabled
Merge Speed Programmed
Lock Position 0
Lock Direction None

Wrk_MI_Axis_Jog.IP
mi

Line_Move_Left

UNO1_UPO01.Proc_StepDn[1].[EM_Number]

1 L

0 E
J L

Line_Move_Right

UNO01_UPO1.Proc_StepDn[3].[EM_Number]
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UP_Execute
N C

Change speed of motor to match desired line speed..

LIMIT

11 1

Limit Test (CIRC)

Low Limit

4

Test UNO1_UPO1.Proc_Step

High Limit

0
6

UP Procedure steps 4, 5, 6 - ramp up line speed, maintain, then decrease.

Wrk_MI_Axis_MCD.EN

/

Line_Move_Right

Line_Move_Left

CPT
Compute

Dest

Speed_To_MCD
-0.003528353
Expression 0.8*(Line_Speed/(Two_Pi*Left_Roll_Radius))

CPT

1 E
J

Compute
Dest

Speed_To_MCD |
-0.003528353
Expression -1.2*(Line_Speed/(Two_Pi*Left Roll_Radius))

_

MCD
Motion Change Dynamics

Axis Ref_ServoAxis ...

<Axis_01_Left>
Motion Control  Wrk_MI_Axis_MCD

Motion Type Jog
Change Speed Yes
Speed Speed_To_MCD

-0.003528353
Change Accel No
Accel Rate 0
Change Decel No
Decel Rate 0
Change Accel Jerk No
Accel Jerk 0
Change Decel Jerk No
Decel Jerk 0
Speed Units Units per sec
Accel Units Units per sec2
Decel Units Units per sec2
Jerk Units Units per sec3

—CEND>—
(DN D=
—(ER>—

Copyright (¢) 2026 Dogwood Valley Press, LLC

Logix Designer



CMO00_Procedure - Ladder Diagram
Winder:MainTask:EM_AxisO1 Left
Total number of rungs in routine: 17

Page 22
4/11/2026 9:02:26 PM

F:\Motion Book\Web Site\Examples\Rockwell\Chap10\Chapl0 Winder.ACD

If sign of Speed_to_MCD is opposite of what it should be, trap intermediate calculation results.
Line_Move_Right LT MOVE
12 g E Less Than (A<B) | Move |
Source A Speed_To_MCD Source Line_Speed
-0.003528353 0.0
Source B 0.0 Dest Saved_Line_Speed
0.1
Line_Move_Left GT
5 F Greater Than (A>B) B
Source A Speed_To_MCD
-0.003528353
Source B 0.0
L MOVE MOVE
Move ] Move ]
Source Left_Roll_Radius Source LT_LASER_MEAS
26.155823 <Local:3:1.ChOData>
Dest Saved_Left_Reel_Radius 25.833576
25.03305 Dest Saved LT Laser_Meas
25.982758
L MOVE MOVE
Move Move
Source \UNO1_Winder.LT_Laser_Dist_Filtered Source Left_Laser_Dist
25.808228 258.84418
Dest Saved_Laser_Dis_Filtered Dest Saved_Left_Laser_Dist
25.996695 259.96695
Stop axis
UP_Execute Line_Move_Right EQ
13 J F o [ Equal B
Source A UNO1_UPO1.Proc_Step
0
Source B 7
Line_Move_Left EQ
q F Equal |
Source A UNO1_UPO1.Proc_Step
0
Source B 9
MAS
Motion Axis Stop —CEN
Axis Ref_ServoAxis ...
<Axis_01_Left> E=C DN ==
Motion Control  Wrk_MI_StopEnd
Stop Type Jog —ER>—
Change Decel No
Decel Rate 500 —IP>—
Decel Units Units per sec2 E=(PC ==
Change Decel Jerk No
Decel Jerk 500
Jerk Units Units per sec3
Wrk_MI Stg)End.PC Line_Move_Right = UNO1_UPO01.Proc_StepDn[7].[EM_Number]
= f 5 E
Line_l\40¥e_Left UNO1_UPO1.Proc_StepDn[9].[EM_Number]
1 rC
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Copy motion move block errors to global flag
er_MI_éxié;_Jog.ER Wrk_MI_Axis_Jog_ER_Ons

EM_ProcedureError[EM_Number]

14 4 [ ONS |

Wrk_MI_Axis_ MCD.ER Wrk_MI_Axis_ MCD_ER_Ons
0 = T ONS
1 C L

Wrk_MI_StopEnd.ER  Wrk_MI_StopEnd_ER_Ons
1L TONS—\
1 C L i

When resetting, clear ER bits from motion instructions

UP_Resetting Wrk_MI_Axis_Jog.ER
15 q F u

Wrk_MI_Axis MCD.ER  Wrk_MI_StopEnd.ER

Speed and torque of axis
Speed of left reel,
in rev/sec

MOVE
16 Move

U U

Torque of left reel,
in % of rated

MOVE

Source Ref_ServoAxis.AverageVelocity |
<Axis_01_Left.AverageVelocity>|
0.0
Dest Left_Roll_Speed
0.0

(End)

Move ]
Source Ref_ServoAxis.TorqueReference
<Axis_01_Left. TorqueReference>|
0.0
Dest Left_Roll_Torque
0.0
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Axis-related blocks for PackML States

Ref_ServoAxis is aliased to the real Axis tag in the controller tags.

Note that EM_Number program tag contains the axis number. Index into Boolean arrays that communicate state "done" to main PackML state machine.

B o 3

+++
0 [ NOP |—
First scan - initialize all motion control tags
s:fs COP COP COP COP
1 J F Copy File B Copy File B Copy File B Copy File B
Source MI_Init Source MI_Init Source MI_Init Source MI_Init
Dest Wrk_MI_Enable Dest Wrk_MI_Disable Dest Wrk_MI_Stop Dest Wrk_MI_MASR
Length 1 Length 1 Length 1 Length 1
L COP COP
Copy File Copy File
Source MI_Init Source MI_Init
Dest  Wrk_MI_MAFR Dest  Wrk_MI_Home
Length 1 Length 1
STARTING -
Shutdown Reset
Fault Reset
Servo On
Done when servo active and drive enabled
Skip if servo active and drive enable status
Ref_ServoAxis.DriveEnableStatus  Ref_ServoAxis.ServoActionStatus
UP_Starting  <Axis_01_Left.DriveEnableStatus> <Axis_01_Left.ServoActionStatus> EM_StartingDone[EM_Number]
2 = E =lin 1 F
Copy any motion instruction errors or axis fault to axis error Boolean
Wrk_MI_Stop.ER  Wrk_MI_Stop_ER_ONS EM_MotionInstrError[EM_Number]
3 TF {ONS ]
Wrk_MI_Disable.ER ~ Wrk_MI_Disable_ER_ONS
1 £ { ONS |
Wrk_MI_MASR.ER  Wrk_MI_MASR_ER_ONS
T E rOst
1 C L il
Wrk_MI_MAFR.ER  Wrk_MI_MAFR_ER_ONS
== { ONS |
Wrk_MI_Enable.ER  Wrk_MI_Enable_ER_ONS
a TONS-F
1 C L i
Wrk_MI_Home.ER  Wrk_MI_Home_ER_ONS
== _ ONS |
CMP
—— Compare 1
Expression Ref ServoAxis.AxisFault<>0

EM_Procedu reE rrPr[EM_N umber]
1 C

er_JogFauIt
]
1 C
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ABORTING -

Stop axis
Servo Off
Clear all execute steps

Done when servo not active and drive not enabled
UP_/TAb?rting

4 1 C

5 5 F |

Wrk_MI_Stop.PC

Wrk_MI_Stop.ER
TLC

Ref_ServoAxis.DriveEnableStatus
UP_Qb(r)rting <Axis_01_Left.DriveEnableStatus>

J C

Ref_ServoAxis.ServoActionStatus
<Axis_01_Left.ServoActionStatus>

/

MAS
Motion Axis Stop —CEN
Axis Ref_ServoAxis ...
<Axis_01_Left> E=( DN ==
Motion Control  Wrk_MI_Stop
Stop Type All —ER>—
Change Decel No
Decel Rate 500 —IP>—
Decel Units  Units per sec2 E=(PC ==
Change Decel Jerk No
Decel Jerk 500
Jerk Units Units per sec3
MSF
Motion Servo Off —CEND)—-
Axis Ref_ServoAxis ... (DN ==
<Axis_01_Left> —ER>—
Motion Control Wrk_MI_Disable

EM_AbortingDone[EM_Number]
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RESETTING -

Clear all faults on axis, clear all instruction ER bits.

Shutdown Reset
Fault Reset
Servo On

Home Axis

Complete when servo active and drive enabled and axis homed

UP_Resetting er_Resettinjg_Ons Wrk_Homed  Wrk_Home_Start Wrk_Home_InProg
6 q F [ ONS | u u u
Ref_ServoAxis.ShutdownStatus
<Axis_01_Left.ShutdownStatus> MASR
] F Motion Axis Shutdown Reset | —CEN)—
Axis Ref_ServoAxis ... —(DN)—

<Axis_01_Left> —CERD>—
Motion Control Wrk_MI_MASR

Ref_ServoAxis.ShutdownStatus

<Axis_01_Left.ShutdownStatus> MAFR
=/ Motion Axis Fault Reset  END>—
Axis Ref_ServoAxis ... (DN ==

<Axis_01_Left> —CERD>—
Motion Control Wrk_MI_MAFR

er_MI_rMAFR.DN Wrk_EM_ProcedureNoStepsActive ~ EM_MotionInstrError[EM_Number]
= s q E =l
Wrk_MI_MAFR.ER
T
1 C
L MSO
Motion Servo On HCEND)—
Axis Ref_ServoAxis ... (DN ==
<Axis_01_Left> —CERD>—
Motion Control Wrk_MI_Enable

Ref_ServoAxis.DriveEnableStatus ~ Ref_ServoAxis.ServoActionStatus

<Axis_01_Left.DriveEnableStatus> <Axis_01_Left.ServoActionStatus> Wrk_Home_Start
1 E 1 E L
UP_Resetting Wrk_Home_Start MAH
7 q F ] F Motion Axis Home —CEN
Axis Ref_ServoAxis ... (DN ==

<Axis_01 Left> | CER>—
Motion Control Wrk_MI_Home —(P)—

Wrk_Home_Start  Wrk_Home_InProg
§] L

er_Hone%_InProg er_MIT_Hrome.PC Wrk_Home_InProg  Wrk_Homed
L

1C == u
erjH?med EM_ResettingDone[EM_Number]
3 E

(End)
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Servo Axis Jogging
Based on Jog routine in Rockwell library
[NOP }—
Initial scan - initialize motion instruction tags
s:fs COP COP
5 F Copy File N Copy File N
Source MI_Init Source MI_Init
Dest Wrk_MI_StartManualJog Dest Wrk_MI_StopManualJog
Length 1 Length 1
RELEASE JOG FUNCTION Axis number selected via HMI
Mode_Manual EQ Wrk_JogPermissive
1 E | Equal .
Source A HMI_I_SelectJogAxis
1
Source B EM_Number
1
JOG SERVO AXIS
Ref_ServoAxis.ServoActionStatus
er_Jongermissive <Axis_01_Left.ServoActionStatus> HMI_I_JogrPositive HMI_I_JogNegative MOVE
C I 1 = Move
1 C JC 1 C 3/ E |_viove ]
Source 0

HMI_I_JogNegative =~ HMI_I_JogPositive
__Tgr gativ __]/gE itive

Dest Wrk_JogDirection
1

1 L

Move

MOVE

Source 1

Dest Wrk_JogDirection
1

MAJ
Motion Axis Jog —CEND——
Axis Ref_ServoAxis ...
<Axis_01_Left> —(DND)—
Motion Control Wrk_MI_StartManualJog
Direction Wrk_JogDirection —CER>—
1
Speed Par_Jog_Speed —IP>—
0.1
Speed Units Units per sec
Accel Rate Par_Jog_Accel
10.0
Accel Units Units per sec2
Decel Rate Par_Jog_Decel
10.0
Decel Units Units per sec2
Profile S-Curve
Accel Jerk 100
Decel Jerk 100
Jerk Units % of Time
Merge Disabled
Merge Speed Programmed
Lock Position 0
Lock Direction None
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STOP SERVO AXIS
HMI_I_JogrPositive HMI_I_JogNegative Wrk_MI_StartManualJog.IP MAS
4 =/ = /[ ] F Motion Axis Stop —(END)——
Axis Ref_ServoAxis ...
HMI_I_JogrPositive HMI_I_JogNegative <Axis_01_Left> —(DND—
5 F J F Motion Control Wrk_MI_StopManualJog
Stop Type Jog —ER>—
er_Jogfermissive Change Decel Yes
= / [ Decel Rate Par_Jog_Decel —CIPD)—
10.0
Decel Units Units per sec2 —(PCO—
Change Decel Jerk No
Decel Jerk 100
Jerk Units % of Time
FAULT RESET
UP_Resetting Wrk_MI_StartManualJog.ER ~ Wrk_MI_StopManualJog.ER
5 q F u u
Wrk_MI_StartManualJog.ER  Wrk_MI_JogStart ER_ONS Wrk_JogFault
6 1 E { ONS |
er_MI_StogManualJog.ER Wrk_MI_JogStop_ER_ONS
C rONST
JC L i
(End)
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Sample one axis program using simplified PackML state model.

L

0 [ NOP —
Do PackML States
JSR
1 Jump To Subroutine ]
Routine Name CMO02_ServoAxisObject

Motion commands/steps in execute state

JSR

2 Jump To Subroutine ]
Routine Name CMO00_Procedure

Do jogging
Manual Jog Control
jogs the servo axis
when the Unit is in
Idle state
JSR
3 Jump To Subroutine ]
Routine Name CMO3_ServoAxisJog |

(End)
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EXECUTE State motion steps/commands

Implemented as a virtual axis - no line drive actually exists

Note: This procedure uses the simplified PackML implemnetation in Chap 5 Appendix
++++++ b

0 [ NOP |—
First scan - initialize all motion control tags
S:FS COP COP COP
1 — F Copy File ] Copy File ] Copy File —
Source MI_Init Source MI_Init Source MI_Init
Dest Wrk_MI_Axis_Jog Dest Wrk_MI_Axis_MCD Dest Wrk_MI_StopEnd
Length 1 Length 1 Length 1

First scan, resetting or idle - clear step number

S:FS MOVE
2 q F Move
Source 0

UP_Resetting
Dest Wrk_EM_ProcedureStep

0
UP_ldle
Tr
JC
Indication that all steps reset.
Used by RESETTING state and initial execute step
EQ Wrk_EM_ProcedureNoStepsActive
3 Equal
Source A Wrk_EM_ProcedureStep
0
Source B 0
EXECUTE -
If no steps active, start in step 1
UP_Execute  Mode_Produce = Wrk_EM_ProcedureNoStepsActive MOVE
4 —1{ AF1 ] = E =5 E 5 E Move
Source 1

Dest Wrk_EM_ProcedureStep
0
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UP Procedure Step 2 - set direction and axis speed - uses left roll radius

UP_Execute = Mode_Produce EQ Start_Move
5 J E —] Equal B
Source A UNO1_UPO1.Proc_Step
0
Source B 2
Line_Move_Right MOVE
—] Move B
Source 0
Dest Direction
0
Line_Move_Left MOVE
1 E | Move _
Source 1
Dest Direction
0
CPT
Compute ]
Dest Axis_Speed
5.58541622e-004
Expression Line_Speed_Initial/(Two_Pi*Left_Roll_Radius) |

Start axis in correct direction at initial speed

UP_Execute  Start_Move MAJ
6 — E JF Motion Axis Jog —CEN
Axis Ref_ServoAxis ...
<Axis_02_Line> E=C DN ==
Motion Control  Wrk_MI_Axis_Jog
Direction Direction HCERD—
0
Speed Axis_Speed —CIP)—
5.58541622e-004
Speed Units Units per sec
Accel Rate Axis_MAJ_Accel
50.0
Accel Units Units per sec2
Decel Rate Axis_MAJ_Decel
50.0
Decel Units Units per sec2
Profile S-Curve
Accel Jerk 100
Decel Jerk 100
Jerk Units % of Time
Merge Disabled
Merge Speed Programmed
Lock Position 0
Lock Direction None
er_MI_TAx;s_Jog.IP UNO1_UPO1.Proc_StepDn[2].[EM_Number]

E

Copyright (¢) 2026 Dogwood Valley Press, LLC Logix Designer



CMO00_Procedure - Ladder Diagram
Winder:MainTask:EM_Axis02 Line
Total number of rungs in routine: 11

Page 32

4/11/2026 9:02:38 PM
F:\Motion Book\Web Site\Examples\Rockwell\Chap10\Chapl0 Winder.ACD

Speed is negative if moving left

UP_Execute LIMIT
7 q F Limit Test (CIRC)
Low Limit

High Limit

4

Test UNO1_UPO01.Proc_Step

0
6

UP Procedure steps 4 to 6 - Change speed of motor to match desired line speed.

Wrk_MI_Axis_MCD.EN
/

Line_Move_Right

Line_Move_Left
O

CPT
Compute

Dest Speed_To_MCD |

1.18208339e-003
Expression Line_Speed/(Two_Pi*Left Roll_Radius)

JC

CPT
Compute

Dest Speed_To_MCD
1.18208339e-003
Expression -Line_Speed/(Two_Pi*Left_Roll_Radius)

L MCD
Motion Change Dynamics —CEND——
Axis Ref_ServoAxis ...
<Axis_02_Line> E=( DN ==

Motion Control Wrk_MI_Axis_MCD

Motion Type Jog —CER>—

Change Speed Yes

Speed Speed_To_MCD
1.18208339e-003

Change Accel No

Accel Rate 0

Change Decel No

Decel Rate 0

Change Accel Jerk No

Accel Jerk 0

Change Decel Jerk No

Decel Jerk 0

Speed Units Units per sec

Accel Units Units per sec2

Decel Units Units per sec2

Jerk Units Units per sec3
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10

(End)

Stop axis
UP_Execute EQ
J F Equal |
Source A UNO1_UPO1.Proc_Step
0
Source B 8

Wrk_MI_StopEnd.PC
=

MAS
Motion Axis Stop 5
Axis Ref_ServoAxis ...
<Axis_02_Line>
Motion Control  Wrk_MI_StopEnd
Stop Type Jog
Change Decel No
Decel Rate 500
Decel Units Units per sec2
Change Decel Jerk No
Decel Jerk 500
Jerk Units Units per sec3

Line_Move_Left

UNO1_UPO1.Proc_StepDn[9].[EM_Number]

—CEN
= DN D=
—CERD>—
—CPD—

=(PCO=

J B

Copy motion move block errors to global flag

0 E
J L

Line_Move_Right
o [

UNO1_UPO1.Proc_StepDn[7].[EM_Number]

i

EM_ProcedureError[EM_Number]

Wrk_MI_Axis_Jog.ER  Wrk_M I_Axis_Jog_E R_Ons
1 [ ONS
JC L i

Wrk_MI_Axis MCD.ER  Wrk_MI_Axis_MCD_ER_Ons
 E [ ONS

Wrk_MI_StopEnd_ER_Ons

er_Ml_jStO#)End.ER
1 ¢ { ONS |

When resetting, clear ER bits from motion instructions
UP_Resetting
nl

Wrk_MI_Axis_Jog.ER  Wrk_MI_Axis_MCD.ER

Wrk_MI_StopEnd.ER

1 C

U U

u
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Axis-related blocks for PackML States - VIRTUAL AXIS

Ref_ServoAxis is aliased to the real Axis tag in the controller tags.

Note that EM_Number program tag contains the axis number. Index into Boolean arrays that communicate state "done" to main PackML state machine.

B o 3

+++
0 [ NOP |—
First scan - initialize all motion control tags
sifs COP COP COP
1 5 F Copy File Copy File Copy File
Source MI_Init Source MI_Init Source MI_Init
Dest  Wrk_MI_Stop Dest  Wrk_MI_MASR Dest  Wrk_MI_MAFR
Length 1 Length 1 Length 1
STARTING -
Shutdown Reset
Fault Reset
Servo On
Done when servo active and drive enabled
Skip if servo active and drive enable status
Ref_ServoAxis.ServoActionStatus
UP_Starting  <Axis_02_Line.ServoActionStatus> EM_StartingDone[EM_Number]
2 1 E 1 E
Copy any motion instruction errors or axis fault to axis error Boolean
Wrk_MI_Stop.ER  Wrk_MI_Stop_ER_ONS EM_MotionInstrError[EM_Number]
3 == [ ONS |
Wrk_MI_MASR.ER  Wrk_MI_MASR_ER_ONS
- TC ~ TTONS ——
JC L i
Wrk_MI_MAFR.ER  Wrk_MI_MAFR_ER_ONS
1 E rONS—‘
JC L i
CMP
Compare

Expression Ref_ServoAxis.AxisFault<>0

EM_ProcedurejErrg[EM_Number]

JC

Wrk JogFauIt
—
1
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ABORTING -

Stop axis

Servo Off

Clear all execute steps

Done when servo not active and drive not enabled

UP_Aborting MAS
4 5 F Motion Axis Stop —CEND)>——
Axis Ref_ServoAxis ...
<Axis_02_Line> E=( DN ==
Motion Control Wrk_MI_Stop
Stop Type All —ER>—
Change Decel No
Decel Rate 500 —IP>—
Decel Units  Units per sec2 E=(PC o=
Change Decel Jerk No
Decel Jerk 500
Jerk Units Units per sec3
UP_Aborting Wrk_MI_Stop.PC EM_AbortingDone[EM_Number]
5 7 E = E
Wrk_MI_Stop.ER
TC
JC
RESETTING -

Clear all faults on axis, clear all instruction ER bits.

Shutdown Reset
Fault Reset
Servo On

Home Axis

Complete when servo active and drive enabled and axis homed

6 7 C

<Axis_02_LineﬁShrutdownStatus>

UP_Resetting er_Resettinjg_Ons Wrk_Homed  Wrk_Home_Start Wrk_Home_InProg
q F [ ONS | U u u
Ref_ServoAxis.ShutdownStatus
MASR

J L

Ref_ServoAxis.ShutdownStatus
<Axis_02_LineﬁShrutdownStatus>
/

3/E

Motion Axis Shutdown Reset

Axis Ref_ServoAxis ...
<Axis_02_Line>
Motion Control Wrk_MI_MASR

MAFR

Ref_ServoAxis.ServoActionStatus
<Axis_02_Li ne.§errvoActionStatus>

er_EM_Proce%iurreNoStepsActive

Motion Axis Fault Reset

Axis Ref_ServoAxis ...
<Axis_02_Line>
Motion Control  Wrk_MI_MAFR

EM_MotionInstrTErrror[EM_Number]

J C

UP_Resetting  Wrk_Home_Start
I q L

3 E

=/ E

Wrk_Home_Start

EM_ResettingDone[EM_Number]

L

7 s 1 C

(End)
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Servo Axis Jogging
Based on Jog routine in Rockwell library
[ NOP —
Initial scan - initialize motion instruction tags
s:fs COP COP
5 F Copy File N Copy File N
Source MI_Init Source MI_Init
Dest Wrk_MI_StartManualJog Dest Wrk_MI_StopManualJog
Length 1 Length 1
RELEASE JOG FUNCTION Axis number selected via HMI
Mode_Manual EQ Wrk_JogPermissive
I E Equal |
Source A HMI_I_SelectJogAxis
1
Source B EM_Number
2
JOG SERVO AXIS
Ref_ServoAxis.ServoActionStatus
er_Jongermissive <Axis_02_Line.ServoActionStatus> HMI_I_JogrPositive HMI_I_JogNegative MOVE
C I 1 = Move
1 C JC 1 C 3/ E |_viove ]
Source 0

HMI_I_JogNegative =~ HMI_I_JogPositive
__Tgr gativ __]/gE itive

Dest Wrk_JogDirection
1

1 L

Move

MOVE

Source 1

Dest Wrk_JogDirection
1

MAJ
Motion Axis Jog —CEND——
Axis Ref_ServoAxis ...
<Axis_02_Line> —(DND)—
Motion Control Wrk_MI_StartManualJog
Direction Wrk_JogDirection —CER>—
1
Speed Par_Jog_Speed —IP>—
0.1
Speed Units Units per sec
Accel Rate Par_Jog_Accel
10.0
Accel Units Units per sec2
Decel Rate Par_Jog_Decel
10.0
Decel Units Units per sec2
Profile S-Curve
Accel Jerk 100
Decel Jerk 100
Jerk Units % of Time
Merge Disabled
Merge Speed Programmed
Lock Position 0
Lock Direction None

Copyright (¢) 2026 Dogwood Valley Press, LLC

Logix Designer



CMO03_ServoAxisJog - Ladder Diagram
Winder:MainTask:EM_Axis02 Line
Total number of rungs in routine: 7

Page 37

4/11/2026 9:02:44 PM
F:\Motion Book\Web Site\Examples\Rockwell\Chap10\Chapl0 Winder.ACD

STOP SERVO AXIS
HMI_I_JogrPositive HMI_I_JogNegative Wrk_MI_StartManualJog.IP MAS
4 =/ = /[ ] F Motion Axis Stop —(END)——
Axis Ref_ServoAxis ...
HMI_I_JogrPositive HMI_I_JogNegative <Axis_02_Line> —(DND—
5 F J F Motion Control Wrk_MI_StopManualJog
Stop Type Jog —ER>—
er_Jogfermissive Change Decel Yes
= / [ Decel Rate Par_Jog_Decel —CIPD)—
10.0
Decel Units Units per sec2 —(PCO—
Change Decel Jerk No
Decel Jerk 100
Jerk Units % of Time
FAULT RESET
UP_Resetting Wrk_MI_StartManualJog.ER ~ Wrk_MI_StopManualJog.ER
5 q F u u
Wrk_MI_StartManualJog.ER  Wrk_MI_JogStart ER_ONS Wrk_JogFault
6 1 E { ONS |
er_MI_StogManualJog.ER Wrk_MI_JogStop_ER_ONS
C rONST
JC L i
(End)
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Sample one axis program using simplified PackML state model.

L

0 [ NOP —
Do PackML States
JSR
1 Jump To Subroutine ]
Routine Name CMO02_ServoAxisObject

Motion commands/steps in execute state

JSR

2 Jump To Subroutine ]
Routine Name CMO00_Procedure

Do jogging
Manual Jog Control
jogs the servo axis
when the Unit is in
Idle state
JSR
3 Jump To Subroutine ]
Routine Name CMO3_ServoAxisJog |

(End)
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EXECUTE State motion steps/commands

Note: This procedure uses the simplified PackML implemnetation in Chap 5 Appendix
+H+++HH b

0 [ NOP —
First scan - initialize all motion control tags
S:FS COP COP COP
1 5 F Copy File | Copy File | Copy File |
Source MI_Init Source MI_Init Source MI_Init
Dest Wrk_MI_Axis_Jog Dest Wrk_MI_Axis_MCD Dest Wrk_MI_StopEnd
Length 1 Length 1 Length 1

First scan, resetting or idle - clear step number

S:FS MOVE
2 q F Move
Source 0
UP_Resetting
] F Dest Wrk_EM_ProcedureStep
0
UP_Idle

Indication that all steps reset.
Used by RESETTING state and initial execute step

EQ Wrk_EM_ProcedureNoStepsActive
3 Equal ]
Source A Wrk_EM_ProcedureStep
0
Source B 0
EXECUTE -
If no steps active, start in step 1
UP_Execute  Mode_Produce = Wrk_EM_ProcedureNoStepsActive MOVE
4 —L AFI 1 E g q | Move _
Source 1

Dest Wrk_EM_ProcedureStep

0
Steps where torque is limited
UP_Execute = Mode_Produce LIMIT Do_Torque_Limit
5 J E 5 E Limit Test (CIRC) |

Low Limit 1

Test UNO1_UPO1.Proc_Step
0

High Limit 6
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Torque Limit Calculation

Do_Torque_Limit CPT
6 J F Compute ]
Dest Torque_Limit_Calc

100.0
Expression Line_Tension_Desired*(Right_Roll_Radius/1000)*(100.0/Motor_Torq_Max)

Line_Move_Right CPT
o [ Compute ]
Dest Torque_Limit_Calc

100.0
Expression Torque_Limit_Calc+Additional_Torque

GT MOVE
Greater Than (A>B) ] Move ]
Source A Torque_Limit_Calc Source 100.0
100.0
Source B 100.0 Dest Torque_Limit_Calc
100.0
Do_Torque_Limit MOVE
7 =/ E Move |
Source 100.0
Dest Torque_Limit_Calc
100.0
MOVE CPT MOVE
8 Move Compute Move
Source Torque_Limit_Calc Dest Ref_ServoAxis.TorqueLimitNegative Source Torque_Limit_Calc
100.0 <Axis_03_Right.TorqueLimitNegative>| 100.0
Dest Ref_ServoAxis.TorqueLimitPositive -100.0 Dest Takeup_Torque_Limit
<Axis_03_Right.TorqueLimitPositive> Expression -Torque_Limit_Calc | 100.0 |
100.0

Copyright (¢) 2026 Dogwood Valley Press, LLC Logix Designer



CMO00_Procedure - Ladder Diagram Page 41
Winder:MainTask:EM_Axis03_ Right 4/11/2026 9:02:51 PM
Total number of rungs in routine: 17 F:\Motion Book\Web Site\Examples\Rockwell\Chap10\Chapl0 Winder.ACD

Starting step - Set direction tag for MAJ to value based on line direction
Set to be rewinder when moving right (CW) - set speed 20% faster
Set to be unwinder when moving left (CCW) - set speed 20% slower

UP_Execute Line_Move_Left EQ Start_Move
9 — E 1 E | Equal |
Source A UNO1_UPO1.Proc_Step
0
Source B 3
Line_Move_Right EQ
4 Equal

Source A UNO1_UPO1.Proc_Step
0

Source B 1
Line_Move_Right MOVE
4 Move
Source 0
Dest Direction
0
Line_Move_Left MOVE
] F Move
Source 1
Dest Direction
L 0|
Line_Move_Right CPT
= [ Compute
Dest Axis_Speed
9.48068511e-004
Expression 1.2*(Line_Speed_Initial/(Two_Pi*Right_Roll_Radius))
Line_Move_Left CPT
J E Compute |
Dest Axis_Speed
9.48068511e-004
Expression 0.8*(Line_Speed_Initial/(Two_Pi*Right_Roll_Radius)) |
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Start axis in correct direction at initial speed

UP_Execute  Start_Move MAJ
10 q F H F Motion Axis Jog —CEN
Axis Ref_ServoAxis ...
<Axis_03_Right>  [=(DN ==
Motion Control Wrk_MI_Axis_Jog
Direction Direction —ER>—
0
Speed Axis_Speed —CIP)—
9.48068511e-004
Speed Units Units per sec
Accel Rate Axis_MAJ_Accel
50.0
Accel Units Units per sec2
Decel Rate Axis_MAJ_Decel
50.0
Decel Units Units per sec2
Profile S-Curve
Accel Jerk 100
Decel Jerk 100
Jerk Units % of Time
Merge Disabled
Merge Speed Programmed
Lock Position 0
Lock Direction None

Wrk_MI_Axis_Jog.IP
mi

Line_Move_Left

UNO1_UPO01.Proc_StepDn[3].[EM_Number]

1 L

0 E
J L

Line_Move_Right

UNO01_UPO1.Proc_StepDn[1].[EM_Number]
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UP_Execute
N C

Change speed of motor to match desired line speed..

LIMIT

11 1

Limit Test (CIRC)

Low Limit

4

Test UNO1_UPO1.Proc_Step

High Limit

0
6

UP Procedure steps 4, 5, 6 - ramp up line speed, maintain, then decrease.

Wrk_MI_Axis_MCD.EN

/

Line_Move_Right

Line_Move_Left

CPT

Compute 0

Dest Speed_To_MCD
1.81550719e-003

Expression 1.2*(Line_Speed/(Two_Pi*Right_Roll_Radius))

1 E
a1

CPT

Compute

Dest Speed_To_MCD |
1.81550719e-003
Expression -0.8*(Line_Speed/(Two_Pi*Right_Roll_Radius))

L MCD
Motion Change Dynamics _ FHCEND>—

Axis Ref_ServoAxis ...
<Axis_03_Right> E=(DN ==

Motion Control  Wrk_MI_Axis_MCD

Motion Type Jog —(ER)>—

Change Speed Yes

Speed Speed_To_MCD
1.81550719e-003

Change Accel No

Accel Rate 0

Change Decel No

Decel Rate 0

Change Accel Jerk No

Accel Jerk 0

Change Decel Jerk No

Decel Jerk 0

Speed Units Units per sec

Accel Units Units per sec2

Decel Units Units per sec2

Jerk Units Units per sec3
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12

Line_Move_Right
=y

J B

Line_Move_Left

Stop axis

UP_Execute
Nl

I E
JC

13 J E

If sign of Speed_to_MCD is opposite of what it should be, trap intermediate calculation results.
LT MOVE
Less Than (A<B) ] Move ]
Source A Speed_To_MCD Source Line_Speed
1.81550719e-003 0.0
Source B 0.0 Dest Saved_Line_Speed
0.1
GT
Greater Than (A>B) B
Source A Speed_To_MCD
1.81550719e-003
Source B 0.0
L MOVE MOVE
Move ] Move ]
Source Right_Roll_Radius Source RT_LASER_MEAS
27.154968 <Local:3:1.Ch1Data>
Dest Saved_Right_Reel_Radius 25.792356
25.193695 Dest Saved_RT_Laser Meas
25.980797
L MOVE MOVE
Move Move
Source \UNO1_Winder.RT_Laser_Dist_Filtered Source Right_Laser_Dist
25.786478 257.84503
Dest Saved_Laser_Dis_Filtered Dest Saved_Right_Laser_Dist
25.98063 259.8063
Line_Move_Right EQ
o [ Equal |
Source A UNO1_UPO1.Proc_Step
0
Source B 9
Line_Move_Left EQ
q F Equal |
Source A UNO1_UPO1.Proc_Step
0
Source B 7
MAS
Motion Axis Stop —CEN
Axis Ref_ServoAxis ...
<Axis_03_Right> E=C DN ==
Motion Control  Wrk_MI_StopEnd
Stop Type Jog —ER>—
Change Decel No
Decel Rate 500 —IP>—
Decel Units Units per sec2 E=(PC ==
Change Decel Jerk No
Decel Jerk 500
Jerk Units Units per sec3
Wrk_MI Stg)End.PC Line_Move_Right  UNO1_UPO01.Proc_StepDn[9].[EM_Number]
= f 5 E
Line_l\40¥e_Left UNO1_UPO1.Proc_StepDn[7].[EM_Number]
1 rC
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Copy motion move block errors to global flag
er_MI_éxié;_Jog.ER Wrk_MI_Axis_Jog_ER_Ons

EM_ProcedureError[EM_Number]

14 4 [ ONS |

Wrk_MI_Axis_ MCD.ER Wrk_MI_Axis_ MCD_ER_Ons
0 = T ONS
1 C L

Wrk_MI_StopEnd.ER  Wrk_MI_StopEnd_ER_Ons
1L TONS—\
1 C L i

When resetting, clear ER bits from motion instructions

UP_Resetting Wrk_MI_Axis_Jog.ER  Wrk_MI_Axis_ MCD.ER  Wrk_MI_StopEnd.ER
15 ] E u U u
Speed and torque of axis
Speed of right reel, Torque of right
in rev/sec reel, in % of rated
MOVE MOVE
16 Move Move —

Source Ref_ServoAxis.AverageVelocity |
<Axis_03_Right.AverageVelocity>|
0.0
Dest Right_Roll_Speed
0.0

(End)

Source Ref_ServoAxis.TorqueReference |
<Axis_03_Right.TorqueReference>
0.0
Dest Right_Roll_Torque
0.0
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Axis-related blocks for PackML States

Note that EM_Number program tag contains the axis number. Index into Boolean arrays that communicate state "done" to main PackML state machine.

Ref_ServoAxis is aliased to the real Axis tag in the controller tags.

B o 3

+++
[ NOP |—
First scan - initialize all motion control tags
s:fs COP COP COP COP
5 F Copy File B Copy File B Copy File B Copy File B
Source MI_Init Source MI_Init Source MI_Init Source MI_Init
Dest Wrk_MI_Enable Dest Wrk_MI_Disable Dest Wrk_MI_Stop Dest Wrk_MI_MASR
Length 1 Length 1 Length 1 Length 1
L COP COP
Copy File Copy File
Source MI_Init Source MI_Init
Dest  Wrk_MI_MAFR Dest  Wrk_MI_Home
Length 1 Length 1
STARTING -
Shutdown Reset
Fault Reset
Servo On

Done when servo active and drive enabled

Skip if servo active and drive enable status
Ref_ServoAxis.DriveEnableStatus Ref_ServoAxis.ServoActionStatus
UP _TSte;rting <Axis_03_Right.?rieleEnableStatus> <Axis_03_Right.§epoActionStatus>

EM_StartingDone[EM_Number]

1 C 1 1 C

Copy any motion instruction errors or axis fault to axis error Boolean
Wrk_MI_Stop.ER  Wrk_MI_Stop_ER_ONS
TE T S

EM_MotionInstrError[EM_Number]

i L ONS |
Wrk_MI_Disable.ER  Wrk_MI_Disable_ER_ONS
1 E { ONS |
Wrk_MI_MASR.ER  Wrk_MI_MASR_ER_ONS
T E rOst
1 C L il
Wrk_MI_MAFR.ER  Wrk_MI_MAFR_ER_ONS
1 E [ ONS |
Wrk_MI_Enable.ER  Wrk_MI_Enable_ER_ONS
a TONS-F
1 C L i
Wrk_MI_Home.ER  Wrk_MI_Home_ER_ONS

1 E _ ONS |
CMP
—— Compare 1
Expression Ref ServoAxis.AxisFault<>0

EM_Procedu reE rrPr[EM_N umber]
1 C

er_JogFauIt
]
1 C
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ABORTING -

Stop axis
Servo Off
Clear all execute steps

Done when servo not active and drive not enabled
UP_/TAb?rting

MAS

4 1 C

5 5 F E—

Wrk_MI_Stop.PC

Motion Axis Stop

- CEN

<Axis_03_Right>
Motion Control Wrk_MI_Stop

Stop Type All
Change Decel No
Decel Rate 500
Decel Units Units per sec2
Change Decel Jerk No
Decel Jerk 500
Jerk Units Units per sec3

Axis Ref_ServoAxis ...

e DN s
~CER>—
P
= PC

Wrk_MI_Stop.ER
TLC

Ref_ServoAxis.DriveEnableStatus
UP_Qb(r)rting <Axis_03_Right.DriveEnableStatus> <Axis_03_Right.ServoActionStatus>

J C

Ref_ServoAxis.ServoActionStatus

/

MSF
Motion Servo Off

Axis Ref_ServoAxis ...

<Axis_03_Right>
Motion Control Wrk_MI_Disable

EM_AbortingDone[EM_Number]
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RESETTING -

Clear all faults on axis, clear all instruction ER bits.
Shutdown Reset

Fault Reset

Servo On

Home Axis

Complete when servo active and drive enabled and axis homed

UP_Resetting er_Resettinjg_Ons Wrk_Homed  Wrk_Home_Start Wrk_Home_InProg
6 q F [ ONS | U u u
Ref_ServoAxis.ShutdownStatus
<Axis_03_Right.ShutdownStatus> MASR
= Motion Axis Shutdown Reset | —(EN_>——
Axis Ref_ServoAxis ... —(DN)—
<Axis_03_Right> —ER>—
Motion Control  Wrk_MI_MASR
Ref_ServoAxis.ShutdownStatus
<Axis_03_Right.ShutdownStatus> MAFR
=/ [ Motion Axis Fault Reset  FCEND—
Axis Ref_ServoAxis ... (DN ==
<Axis_03_Right> —ER>—
Motion Control  Wrk_MI_MAFR
Wrk_MI_MAFR.DN Wrk_EM_ProcedureNoStepsActive ~ EM_MotionInstrError[EM_Number]
- 5 B =/
Wrk_MI_MAFR.ER
T
1
L MSO
Motion Servo On HCEND)—
Axis Ref_ServoAxis ... (DN ==
<Axis_03_Right> —ER>—
Motion Control Wrk_MI_Enable
Ref_ServoAxis.DriveEnableStatus Ref_ServoAxis.ServoActionStatus
<Axis_03_Right.DriveEnableStatus> <Axis_03_Right.ServoActionStatus> Wrk_Home_Start
1 E 1 E L
UP_Resetting Wrk_Home_Start MAH
7 q F ] F Motion Axis Home —CEN
Axis Ref_ServoAxis ... (DN ==

<Axis 03 Right>  (ER>—
Motion Control Wrk_MI_Home —(P)—

Wrk_Home_Start  Wrk_Home_InProg

Wrk_Home_InProg
I

U L

Wrk_M IT_Hrome.PC Wrk_Home_InProg

1 L

Wrk_Homed
e

== U

EM_ResettingDone[EM_Number]

Wrk_Homed
L

i

(End)
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Servo Axis Jogging

Based on Jog routine in Rockwell library

0 [ NOP |—
Initial scan - initialize motion instruction tags
s:fs COP COP
1 J F Copy File B Copy File B
Source MI_Init Source MI_Init
Dest Wrk_MI_StartManualJog Dest Wrk_MI_StopManualJog
Length 1 Length 1

RELEASE JOG FUNCTION Axis number selected via HMI

Mode_Manual EQ Wrk_JogPermissive
2 I E Equal |
Source A HMI_I_SelectJogAxis
1
Source B EM_Number
3

JOG SERVO AXIS
Ref_ServoAxis.ServoActionStatus
er_Jongermissive <Axis_03_Right.ServoActionStatus> HMI_I_JogrPositive HMI_I_JogNegative MOVE
3 1 E 1 E =lle = /[ | Move _
Source 0

Dest Wrk_JogDirection

0
HMI_I_JogNegative HMI_I_JogrPositive MOVE
1k =/ | Move a
Source 1

Dest Wrk_JogDirection

0
L MAJ
Motion Axis Jog —CEND>——
Axis Ref_ServoAxis ...
<Axis_03_Right> —(DND—
Motion Control  Wrk_MI_StartManualJog
Direction Wrk_JogDirection —CER>—
0
Speed Par_Jog_Speed —IP>—
0.1
Speed Units Units per sec
Accel Rate Par_Jog_Accel
10.0
Accel Units Units per sec2
Decel Rate Par_Jog_Decel
10.0
Decel Units Units per sec2
Profile S-Curve
Accel Jerk 100
Decel Jerk 100
Jerk Units % of Time
Merge Disabled
Merge Speed Programmed
Lock Position 0
Lock Direction None
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STOP SERVO AXIS
HMI_I_JogrPositive HMI_I_JogNegative Wrk_MI_StartManualJog.IP MAS
4 =/ = /[ ] F Motion Axis Stop —(END)——
Axis Ref_ServoAxis ...
HMI_I_JogrPositive HMI_I_JogNegative <Axis_03_Right> —(DND—
5 F J F Motion Control Wrk_MI_StopManualJog
Stop Type Jog —ER>—
er_Jogfermissive Change Decel Yes
= / [ Decel Rate Par_Jog_Decel —CIPD)—
10.0
Decel Units Units per sec2 —(PCO—
Change Decel Jerk No
Decel Jerk 100
Jerk Units % of Time
FAULT RESET
UP_Resetting Wrk_MI_StartManualJog.ER ~ Wrk_MI_StopManualJog.ER
5 q F u u
Wrk_MI_StartManualJog.ER ~ Wrk_MI_JogStart ER_ONS Wrk_JogFault
6 1 E { ONS |
er_MI_StogManualJog.ER Wrk_MI_JogStop_ER_ONS
F [ONSF
JC L il
(End)
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Sample one axis program using simplified PackML state model.

L

0 [ NOP —
Do PackML States
JSR
1 Jump To Subroutine ]
Routine Name CMO02_ServoAxisObject

Motion commands/steps in execute state

JSR

2 Jump To Subroutine ]
Routine Name CMO00_Procedure

Do jogging
Manual Jog Control
jogs the servo axis
when the Unit is in
Idle state
JSR
3 Jump To Subroutine ]
Routine Name CMO3_ServoAxisJog |

(End)
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