EECS 4220	Mid-Term Exam	           Name________________________________________________

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






	













The two pictures below may be labeled either Fail Safe or Fault Tolerant.  Write in the appropriate response in the two boxes below.

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






	




Also, draw the wires to connect a 24 VDC buzzer to output 14.



3. 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 Storage Bin 1 will run until the high level is met for the bin being filled at bottom.  The direction of 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.  

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 a bin that falls below the low level for all of the three bins shown:






























5. Convert the following Siemens Counter to its A-B equivalent:

[image: ]














6. The following timing diagrams represent a type of timer.  Show an example from Siemens and Allen-Bradley to demonstrate the timer.  Identify in the example each variable and where it is found in the program:
[image: ]


7.	Complete the following rungs to give a light that flashes on for 1.3 seconds and off for .2 seconds using A-B timers:


TON
TON
















8	The analog value of temperature is to turn on an output until the upper setpoint is reached.  Then the output turns on when the temperature falls below the lower setpoint.  Write the program to accomplish this:	
450 (upper setpoint)









400 (lower setpoint)

[bookmark: _GoBack]


    		        On 					       Off		







9. A traffic intersection has the following three lane assignments:
East-West Thru
North-South Turn
North-South Thru

Add two switches imbedded in the road to sense when there is a back-up of cars wanting to use the turn lane.  If there is a back-up, use a longer time preset for the turn lane.  If the switches turn on in rapid succession, then there is no back-up.  If the switches turn on but not in rapid succession, there is a back-up.

Write the program to control traffic lights in all three directions (green, yellow, red) including the logic for switches in the pavement.








































10. The following conveyor system has five outputs, lights for percent complete of packages going down conveyor 1 to conveyor 2.  Write a program 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.
[image: ]




























What three documents are primarily used in determining the design of a control panel?  
9
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