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Auto, Manual and Cycle Rungs.
It should be noted that Cycle Start after Cycle Stop may only work smoothly if the Emitters are controlled, otherwise some jams and collisions may occur.
The Lab instruction suggest keeping the same Automatic Program as used for Lab 1 to keep the focus on Manual Mode Operation and
the addition of Position Indication.

Auto_PB Auto_Man_Reset Factory_Runﬁing E_Stop Manual_Mode_Lt Auto_Mode_Lt
<BOOL_IN_14> <BOOL_IN_11> <BOOL_IN_15> <BOOL_IN_13> <BOOL_OUT_13> <BOOL_OUT_11>
0 1k =1l 1k = E 1l
Auto_Mode_Lt Cycle_Running_Lt
<BOOL_OUT_11> <BOOL_OUT_9>
JLC ILC
1 1C
Manual Auto_Man_Reset  Factory_Running E_Stop Auto_Mode_Lt Manual_Mode_Lt
<BOOL_IN_16> <BOOL_IN_11>  <BOOL_IN_15> <BOOL_IN_13> <BOOL_OUT_11> <BOOL_OUT_13>
1 1k 1l 1k - =ll=

Manual_Mode_Lt
<BOOLTOFUT71 3>

1€
Cycle_Stop_PB Cycle_Running_Lt Cycle_Stop_Request_Lt
<BOOL_IN_12> <BOOL_OUT_9> <BOOL_OUT_10>
2 alls 1k

Cycle_Stop_Request_Lt
<BOOLﬁOrUT710>

J L

The intent of the Lab was to add Automatic & Manual Modes as well as Indicators & Lights without major changes to the original Automatic Code.
The logic after this point is the same as the original solution with two slight changes. One to allow an indicator to turn on (see Rung 8)
and another for smoother operation (See Rung 19). Both are not necessary for Automatic Operation to function.

Cycle_Start PB Auto_Mode_Lt CycIeﬁStopﬁReques.tht Factory_Running E_Stop Cycle_Running_Lt
<BOOL_IN_10> <BOOL_OUT_11> <BOOL_OUT_10> <BOOL_IN_15> <BOOL_IN_13> <BOOL_OUT_9>
3 1k 1k ll= 1k =k
Cycle_Running_Lt
<BOOL_OUT_9> Part. Clear
TLC alls
10
Cycle_Running_Lt Lids_Conveyor
<BOOL_OUT_9>  Lid_At_Place_Dwell.DN <BOOL_OUT_3>
4 1k Ll
Manual_Mode_Lt Start_Lid_Conv_PB Stop_Lid_Conv_PB
<BOOL_OUT_13> <BOOL_IN_17> <BOOL_IN_18>
JLC 1L =ly=
1 1 =ll=

Lids_Conveyor
<BOOL_OUT_3>
TE
1C
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Cycle_Running_Lt

Base_Conveyor
<BOOL_9UT_9> Base_At_Place_Dwell.DN

<BOOL_OUT_6>

5 1 E =
Manual_Mode_Lt Start_Base_Conv_PB Stop_Base_Conv_PB
<BOOLTOFUT71 3> <BOOL_7IFN71 9> <BOOL_IN_20>
1C JC

Base_Conveyor
<BOOL_OUT_6>
ILC

10
Cycle_Running_Lt Lid_At_Place
<BOOL_OUT_9> <BOOL_IN_3> Lid_Placed TON
6 — F 1 F = /= Timer Lid_At_Place_Dwell |-(EN )——
Preset 600 H(DN)—
Lid_At_Place_Dwell.DN Accum 0 |
1E
Cycle_Running_Lt Bases_at_Place
<BOOL_OUT_9> <BOOL_IN_6> Lid_Placed TON B
7 — F ] F = /= Timer Base_At_Place_Dwell —(EN)——
Preset 600 —DN)—
Base_At_PITac?_DweII.DN Accum 0
10

Added Item Detected Dwell as a way to ensure the Lowered Indicator has time to light up on the panel. The timing of the advance was too fast in the

previous version.
ltem_Detected
<BOOL_IN_2> TON B
8 — F Timer Item_Detected_Dwell -(EN)——1
Preset 1000 —(DN)—
Accum 0
Cycle_Running_Lt Grab
<BOOL_OUT_9>  Item_Detected Dwell.DN  Lid_Placed <BOOL_OUT_2>
9 —3k 1k =/
Cycle_Running_Lt Grab Clamp_Lids
<BOOL_OUT 9>  Lid_At_Place_Dwell.lDN <BOOL_OUT_2> <BOOL_OUT 4>
10 1F 1F ==
Manual_Mode_Lt Clamp_Lid_PB Unclamp_Lid_PB
<BOOL_OUT_13> <BOOL_IN_25> <BOOL_IN_26>
JLC 1L =
JC 10
Clamp_Lids
<BOOL_OUT_4>
JLC
10

Logix Designer



Lab2 - Ladder Diagram Page 3
Home Stal:MainTask:MainProgram 2/23/2020 10:34:51 AM
Total number of rungs in routine: 27 ...ocuments\Studio 5000\Projects\Assembler Lab2 Solution.ACD

Cycle_Running_Lt Clamp_Bases
<BOOL_OUT_9>  Base_At_Place_Dwell.DN <BOOL_OUT_7>
1 1k 1F
Manual_Mode_Lt Clamp_Base_PB Unclamp_Base_PB
<BOOL_OUT_13> <BOOL_IN_27> <BOOL_IN_28>
1E JE ——=
Clamp_Bases
<BOOL_OUT_7>
JC
10
Move_X
<BOOL_OUT_0> TON
12 F Timer Advance_X_Dwell -(EN)——
Preset 200 H(DN)—
Accum 0 |
Cycle_Running_Lt Lid_Clamped  Base_Clamped Grab Move_Z
<BOOL_OUT_9> <BOOL_IN_4> <BOOL_IN_7> <BOOL_OUT_2> <BOOL_OUT_1>
13 1F 1F 1F =/ =
Moving_X
Advance_X Dwel.DN <BOOL_IN_0> Lid_Placed
e R T
Manual_Mode_Lt Lower_Z_PB Raise_Z_PB
<BOOL_OUT_13> <BOOL_IN_24> <BOOL_IN_23>
TF It =
Move_Z
<BOOL_OUT_1>
JC
10
Z_Raising Memory is also used in the code for the Panel Indicators so this rung could be removed to simplify
the code. It was left in to keep the programs mostly identical between labs. The use of Cycle_Running_Lt here
is not necessary as the Memory would be cleared by the Z_Raised condition if Auto Cycle was lost.
Cycle_Running_Lt Moving_Z Move_Z
<BOOL_OUT_9> <BOOL_IN_1> <BOOL_OUT_1> Z_Raised Z_Raising_Memory
F It = =ik
Z_Raising_Memo
- T9_r ry
JC
Cycle_Running_Lt Moving_Z Move_Z
<BOOL_OUT_9> Z_Raising_Memory <BOOL_IN_1> <BOOL_OUT_1> Z_Raised
E By =i/k= =/ =
Z_Raised
JC
JC
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Cycle_Running_Lt Grab Move_X
<BOOL_OUT_9> Z_Raised <BOOL_OUT_2> Part_Clear <BOOL_OUT_0>
16 1k 1F 1F ==
Move_X
<BOOL_OUT_0> Lid_Placed
Tt ==
Z_Raised
L —
Manual_Mode_Lt Advance_X_PB Z_Raised_Lt Return_X_PB
<BOOL_OUT_13> <BOOL_IN_21> <BOOL_OUT_23> <BOOL_IN_22>
TC 1L TC =
1C 1C JC
Move_X Z_Raised_Lt
<BOOL_OUT_0> <BOOL_OUT_23>
T =] =
Cycle_Running_Lt Move_X Move_Z Moving_Z
<BOOL_OUT_9> <BOOL_OUT_0> <BOOL_OUT_1> <BOOL_IN_1> Part_Clear TON
17 — F J F J F == = /= Timer Lid_In_Place_Tmr —(EN)——
Preset 1000 —(DN)—
Lid_Placed Accum 0
1
JC
Lid_In_Place_Tmr.DN Lid_Placed
18 F
C
Added Unclamped Bases Lt. to Raise the Positioner as a way to slightly modify the program to run more realistically athough this change is not required.
Cycle_Running_Lt Z_lowered_Lt  Bases_Unclamped_Lt Pos_Raise_Bases
<BOOL_OUT_9> Lid_Placed <BOOL_OUT 24>  <BOOL_OUT_28> Part_Clear <BOOL_OUT_8>
19 TE B ———yy e IE =/ k=

Pos_Raise_Bases
<BOOLT_?UT_8>

1C

Manual_Mode_Lt Raise_Pos_Bases_PB Lower_Pos_Bases_PB

<BOOL_OUT_13> <BOOL_IN_31> <BOOL_IN_32>
Tt It e

Pos_Raise_Bases
<BOOLT_(?UT_8>

J L

Cycle_Running_Lt  Cycle_Running_Lt

Pos_Raise_Lids
<BOOL_OUT_9>  <BOOL_OUT_9> <BOOL_OUT_5>
20 1 F = | ==
Manual_Mode_Lt Raise_Pos_Lids_PB Lower_Pos_Lids_PB
<BOOL_OUT_13> <BOOL_IN_29> <BOOL_IN_30>
1E JE ==

Pos_Raise_Lids
<BOOL_OUT_5>
Ir
1C
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Cycle_Running_Lt Part_Leaving
<BOOL_OUT_9> <BOOL_IN_9> Part_Clear Part_Leaving_Memory
21 —F 1F ==
Part_Leaving_M
Leayi g_ emory
1C
Part_Leaving
Part_Leavin?_Memory <BOOL_IN_9> Part_Clear
2 E ==
Assemblies are counted as they finish passing the Part Leaving Detector.
Count using a one-shot and transfer from DINT to INT using Bit Distribute Instruction.
Part_Clear  Part_Clear ONS ' CTU
23 — F [ONS | Counter Assembly_Count —(CU)—
Preset 0 HDN)—
Accum 0
BTD
24 Source  Assembly_Count.ACC
0
Source Bit 0
Dest Part_Count
<INT_OUT_0>
0
Dest Bit 0
Length 16
Factory_Running
<BOOL_IN_15> Assembly_Count
25 = /= RES ——
JSR B
26 Routine Name _Indicators
(End)
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