EECS 4220	Mid-Term Exam	           Name________________________________________________

1. Write the DeMorgan of the circuit below using ladder format.






	




2.	For the Allen-Bradley processor below, draw the wires to connect a NO limit switch to input 7.  





	


3. Write the logic in Ladder to satisfy the following control problem: 



The process depends on a level switch in the four bins at the bottom (Bin 1-4).  For any bin to fill, it must be at a low level.  Then the conveyor C2 will turn on as well as either C3 or C4 to fill the appropriate bin.  The direction of C2, C3 and C4 must be correct as well (forward or reverse).  Also, Storage Bin 1 has a high and low level switch and will be filled from above by conveyor C1 as needed.  

Fill in Definition of Inputs:
					
	Sensor
	Function/State
	Signal Assignment

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



		







Fill in Definition of Outputs:
			
	Actuator
	Function/State
	Signal Assignment

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



4. Next, write the ladder logic to fill any bin that falls below the low level:




























5. [bookmark: _GoBack]Using non-counter PLC instructions, write logic to perform the function of the counter below:

[image: ]














6. A car wash with two bays has two pumps supplying water pressure to the spray heads.  If a bay in use contact turns on, one pump automatically turns on.  If a water pressure switch is not satisfied (sufficient pressure) and a delay of 30 seconds occurs, a second pump turns on.  Pump 2 remains on until one of the bay in use contacts turns off at which time pump 2 turns off and the timer circuit again may turn on pump 2 if the pressure is not satisfied.  If both contacts turn off, all pumps turn off.


Fill in Definition of Inputs:	
				
	Sensor
	Function/State
	Signal Assignment

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Fill in Definition of Outputs:
					
	Actuator
	Function/State
	Signal Assignment

	
	
	

	
	
	

	
	
	


















7. Write Ladder Logic to Turn on the Outputs using Ladder Logic for the Problem above:







































What could you do to enhance the logic for this process?











8. The problem moves a part left to right and into a sanding station.  The sander only turns on after PE 2 sees the part.  When the part reaches PE 3, the sander turns off and the part returns to the left to PE 1.  

Write a program in Ladder to control the action described when the start button is pushed and the system automatically repeats the travel right, then left five times.  Include a short time delay at each end of travel.



























9. The following conveyor system has five outputs, lights for percent complete of packages going down conveyor 1 to conveyor 2.  Write a program in Ladder to turn on these lights based on the fact that packages must pass photoeye 1 to enter the storage area and pass photoeye 2 to exit.  Packages are placed on Conveyor 1 by an operator while conveyor 1 is running.  Likewise, an operator may pick up a box in the temporary storage area in the middle and place the box on a running conveyor 2.
[image: ]



























What three documents are primarily used in determining the design of a control panel?  






10. Write a program that turns on a heater when the temperature falls less than 300 oF and turns off the heater when the temperature exceeds 325 oF for the liquid in a vessel.  The temperature is input in a variable labelled ‘temp’.   In a table, define each variable used by type.
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