EECS 4220	Mid-Term Exam	           Name________________________________________________

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






	


2.	For the Siemens 1200 processor below, draw the wires to connect a NO limit switch to input I1.2.  




[image: ]



	Also, draw the wires to connect a 24 VDC buzzer to output Q1.0.
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3. Write the ladder logic to turn on lights H1 and H2 to satisfy the following timing diagram.  By activating switch S1, the light H1 is switched on.  If S1 is activated again, a second light H2 becomes switched on.  By activating S1 the next time, both lights are switched off.  The pattern repeats…












4. Write the ladder logic to control the Juice Condenser below during the evaporate cycle only using the normally open contact ‘condens’ plus logic to satisfy the description below in bold:


For saving transportation cost for apple juice, the juice is condensed in a process of evaporation.  The water is evaporated in the tank using heat.  The process includes the following steps:

1. Operator pushes the start pushbutton.
2. Valve V-2 opens and fills to the high level switch and then closes.
3. Heating occurs with the heat element on and stays on until the level reaches the half level or the temperature rises above 80o C.  The temperature switch turns on when the temp reaches 80o C and turns off when the switch falls below 80o C.
4. Heating is enabled by the high level switch on and the agitator is always on as long as the half level switch is satisfied.
5. When the half level switch is not satisfied, the condensing process terminates and the tank empties through V-1.   After the tank starts emptying, 30 seconds is timed and the tank is assumed to be emptied.  The Done/Ready light is turned on and the next cycle is allowed via the Start button.







5. 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.



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

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



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

	
	
	

	
	
	

	
	
	



Next, write the ladder logic to control the three pumps:


























6. Convert the following seal circuit to an S/R circuit.
[bookmark: _GoBack]


















7. Write the logic in Ladder to satisfy the following control problem to fill the tanks B1 and B2: 




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.  


8. Siemens and A-B have different contact descriptors for the same functions.  In the following, the A-B contacts are listed.  
a. Fill in the Siemens’ equivalent of the following A-B instruction:

[image: ]


b. Fill in the equivalent Siemens of the following A-B instruction:





9. What special precautions must be used for handling analog cable inside a control panel?








What or who is an AHJ?








Why wouldn’t the submarine submerge?








Why isn’t it a good idea to settle for Category 4 PPE?







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

[image: ]

Do not forget to attach your homework to the back of this test!
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