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Position Indication: Lab instructions were to add Lights and Pushbuttons with the
intend of not altering the Automatic Code (for ease of implementation).

Conveyor Running Light can be run directly from the Lids and Bases Conveyor Output.
This would be similar to a real machine since the Output would only seal in if the Physical
Contactor energized (ie: overloads not tripped).

Lids_Conveyor Lids_Conv_Running_Lt
<BOOL_OUT_3> <BOOL_OUT_17>
0 1k
Base_Conveyor Bases_Conv_Running_Lt
<BOOIa_CgUT_6> <BOOL_OUT_19>
1 1t

X Axis Position Indicators.

The techniques used to detect the Position of the Axis is somewhat unique to the simulation.
X_Advancing_Memory or X_Returning_Memory only turns ON when the simulation
returned the "Moving" bit back to the PLC. Moving is used for both directions, however, since
Move_X determines the direction of motion, the combination of the two bits can be utilized.
Once the X Axis is no longer Moving, the Directional Moving Memory is used to turn ON the
correct panel light.

Move_X Moving_X X_Adanced_Lt  Factory_Running
<BOOL_OUT_0> <BOOL_IN_0> <BOOL_OUT_21> <BOOL_IN_15> X_Advancing_Memory
2 1L 1L -/ 1C
10 1 AE 1

X_Advancing_Memory
L
10

Moving_X Move_X Factory_Running X_Adanced_Lt
X_Advancing_Memory <BOOL_IN_0> <BOOL_OUT_0> <BOOL_IN_15> <BOOL_OUT_21>
3 1k d /e 1k 1k
X_Adanced_Lt
<BOOL_OUT_21>
JLC
1
Move_X Moving_X X_Returned_Lt  Factory_Running
<BOOL_OUT_0> <BOOL_IN_0> <BOOL_OUT_22> <BOOL_IN_15> X_Returning_Memory
4 |/ 1 F /e 1 F

X_Returning_Memory
1L
10
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In order to detect the axis position on "power up", a detection Limit was added.
Returning Memory is redundant but left in to demonstrate both methods.
It should be noted that, if the Switch was removed, the X-Axis would have to be
Advanced and then Returned (in Auto or Manual) for the Returned Light to turn ON.

Moving_X Move_X Factory_Running X_Returned_Lt
X_Returning_Memory <BOOL_IN_0> <BOOL_OUT_0> <BOOL_IN_15> <BOOL_OUT_22>
5 s =1l Ll 1k
X_Returned_Prox
<BOOL_IN_33>
1L
10
X_Returned_Lt
<BOOL_OUT_22>
JLC
JC
Z Axis Position Indicators.
Same as X Axis.
Move_Z Moving_Z Z_lowered_Lt  Factory_Running
<BOOL_OUT_1> <BOOL_IN_1> <BOOL_OUT_24> <BOOL_IN_15> Z_Lowering_Memory
6 1 1 /B 1
Z_Lowering_Memory
1T
1L
Moving_Z Move_Z Factory_Running Z_Lowered_Lt
Z_Lowering_Memory <BOOL_IN_1> <BOOL_OUT_1> <BOOL_IN_15> <BOOL_OUT_24>
7 1T =/ TrC 1C
1L J'E 1L 1L

Z Lowered_Lt
<BOOLT_OFUT_24>

1 LC

Move_Z Moving_Z Z_Raised_Lt Factory_Running
<BOOL_OUT_1> <BOOL_IN_1> <BOOL_OUT_23> <BOOL_IN_15> Z_Raising_Memory_2
8 |/ 1 E /e 1 E

Using Z_Raising_Memory_2 so as to not conflict with Automatic Code.

Z_Raising_Memory_2
TLC
1C

Moving_Z Move_Z Factory_Running Z_Raised_Lt
Z_Raising_Memory_2 <BOOL_IN_1> <BOOL_OUT_1> <BOOL_IN_15> <BOOL_OUT_23>
9 1E 1. 4 /e 1E
Z_Raised_Lt
<BOOL_OUT_23>
JrC
JC

Z_Raised_Prox
<BOOIT__IFN_40>

J L
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Lids Clamp Position Indicators.
The Clamped operation has an input from the Simulation that represents "Clamped"
status. This is similar using a Pressure Switch on the Pneumatic Feed Line to detect
when the part has been Captured allowing for parts of various sizes to be used.

Lid_Clamped Lids_Clamped_Lt
<BOOL_IN_4> <BOOL_OUT_25>
10 ] F

Since the Simulation Scene does not come standard with an Unclamped Proximiaty
Switch and to avoid adding a switch both the Lowered and Raised Position of the Positioner,
a timer is used as an "Assumption” of motion completion.

Clamp_Lids Lid_Clamped

<BOOL_OUT_4> <BOOL_IN_4> TON
11 ] /E ] /E Timer Lids_Unclamped_Dwell = EN ==
Preset 800 E(DN )=
Accum 800
Lids_Unclamped_Prox Clamp_Lids Factory_Running Lids_Unclamped_Lt
<BOOL_IN_35> <BOOL_OUT_4> <BOOL_IN_15> <BOOL_OUT_26>
12 1E 1l 1t

Lids_Unclamped_Dwell.DN
J [z
==

Lids_Unclamped_Lt
<BOOLT_OFUT_26>

10

Bases Clamp Position Indicators.
Same explanation as the Lids Clamp.

Base_Clamped
<BOOL_IN_7>
13  F

Bases_Clamped_Lt
<BOOL_OUT_27>

Clamp_Bases  Base_Clamped

<BOOL_OUT_7> <BOOL_IN_7> TON
14 4/ 5/ Timer Bases_Unclamped_Dwell ECEN =—
Preset 800 E(DN )=
Accum 800
Bases_Unclamped_Prox Clamp_Bases  Factory_Running Bases_Unclamped_Lt
<BOOL_IN_38> <BOOL_OUT_7> <BOOL_IN_15> <BOOL_OUT _28>
15 1E Ll 1E

Bases_Unclamped_Dwell.DN
e e
Bases_Unclamped_Lt
<BOOL_OUT_28>
JLC
1L
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Lids_Pos_Lowered_Prox
<BOOL_IN_34>
1L

Lids Pos Position Indicators.

The Positioners output an "In Position" status which can be used in the same
way the Z and X Axis Moving are. However, in this example, the Lowered
Status is read directly from a user added Proximity Switch (recall the Z and X axis
Returning Memory Programming, although redundant, was left in the program).

Lids_Pos_Lowered_Lt
<BOOL_OUT_30>

16 1C

Pos_Raise_Lids
<BOOL_OUT_5>

Lids_Pos_at_Limit
<BOOL_IN_36>

Lids_Pos_Raised_Lt
<BOOL_OUT_29>

Factory_Running
<BOOL_IN_15>

Lids_Pos_Raising_Memory

17 ] F

Lids_Pos_Raising_Memory

T
alin

= /2 1 E
JIE J L

1L
J L

Lids_Pos_Raising_Memory ~ <BOOL_IN_36> <BOOL OUT 5>  <BOOL_IN_15> <BOOL_OUT 29>
18 1k o s 1F 1k

Lids_Pos_at_Limit Pos_Raise_Lids  Factory_Running

Lids_Pos_Raised_Lt

Lids_Pos_Raised_Lt
<BOOL_OUT_29>
TC

10

Bases_Pos_Lowered_Prox
<BOOL_IN_37>
1L

Bases Pos Position Indicators

Bases_Pos_Lowered_Lt
<BOOL_OUT_32>

19 alls

Pos_Raise_Bases
<BOOIa_CgUT_8>

Bases_Pos_at_Limit
<BOOL_IN_39>

Bases_Pos_Raised_Lt
<BOOL_OUT_31>

Factory_Running
<BOOL_IN_15>
1

Bases_Pos_Raising_Memory

20 1 r

T/F T/F
3 A/ 1 C

Bases_Pos_Raising_Memory
1 C

1 [

Bases_Pos_Raising_Memory
1 C

Bases_Pos_at_Limit Pos_Raise_Bases  Factory_Running
<BOOL_IN_39> <BOOL_OUT 8>  <BOOL_IN_15>
== ILC 1C

Bases_Pos_Raised_Lt
<BOOL_OUT_31>

21 alls

Bases_Pos_Raised_Lt
<BOOLT_OFUT_31 >

=l J L 1 LC

1 LC

(End)
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