EECS 4220	Mid-Term Exam	           Name________________________________________________

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






2. Observe what happens when the buttons are pushed:




Fill in the table: 

	LT1
	PB 1 Off
	PB1 On

	PB2 Off
	
	

	PB2 On
	
	


3. A car wash with two bays has a pump 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 5 seconds occurs, a second pump turns on.  If, after the second pump turns on and water pressure is not satisfied and a 10 second delay occurs, a third pump is turned on.  All pumps stay on for the duration of the wash and turn off after both bay in use contacts turn off.



Definition of Inputs:					

	Sensor
	Function/State
	Signal Assignment

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	




	Definition of Outputs:					
	Actuator
	Function/State
	Signal Assignment

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	








		
4. Next, write the logic to control flow for the three pumps using ladder logic:



	
































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




The process depends on a level switch in the two bins at the bottom (Bin 1 and Bin 2).  For either bin to fill, it must be at a low level.  Then the conveyor C2 will turn on and Bin 1 or Bin 2 will call for material until the high level is met for the bin being filled.  The Screw Conveyor will run delivering material to the conveyor for a fill to either bin.  The direction of  Conveyor C2 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.  


6. What three documents are primarily used in determining the design of a control panel?  How do each contribute to the design?






7. Convert the following to seal logic using Allen-Bradley Ladder Logic:




















8. What person is given credit as inventor of the modern PLC?



[bookmark: _GoBack]

What company and location wrote the specification leading to the invention of the PLC:



9. The following festooner lays material in a box by moving an arm back and forth.  The action reverses after a small time delay after hitting the end-of-travel photo-eye.  The box is considered complete when the weight exceeds 100 pounds or 50 back-and-forth actions – whichever occurs first.  Design an I/O table and write a program in Ladder Logic to perform the action.





10. Use ladder logic to add a seventh timer if a person requests a pedestrian “all walk” segment of time for all lights to remain red while pedestrians can cross in any direction.  Include a request button and logic to add a seventh timer only if the request activated.  You do not need to add the output logic for the lights.
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