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OEET 120—Basic Motor Controls
Course Description: Developing schematics and wiring simple manual and electromechanical control devices. 

Credit Hours: 5
Contact Hours: 2 hours lecture and 6 hours of lab per week. (2+6P)

Prerequisites: OEET 110 or consent of instructor.

Learning Outcomes
After completing this course, you should be able to successfully do the following:

· Connect and troubleshoot the following general categories of motors and generators: DC motors & generators, single and 3-phase AC motors & generators, synchronous AC motors.

· Design and troubleshoot moderately complex motor control & starter circuits that utilize relays (both with actual components and with ladder diagram simulations).

· Demonstrate a good working understanding of 3-phase AC on quizzes and in the lab.

· Design basic motor driver circuits utilizing transistors and triacs.

· Troubleshoot moderately complex motor driver circuits that utilize transistors and triacs.

· Design and troubleshoot basic motor controls that utilize digital circuits.

Additional and more detailed learning outcomes will be described on the course’s Web site as the course progresses.

Course Overview/Content and Scope
· Basic electrical concepts appropriate for the circuits used in this course.

· Electrical symbols and diagrams.

· Ladder diagrams for implementing control logic using relays (or their equivalent)

· Solenoids

· DC and AC generators

· DC motors: permanent magnet, series, shunt, and compound.
· 
Single-phase AC motors: capacitor start &/or run,  and split phase

· Three-phase AC motors: Wye and Delta
· Stepping motors

· Contactors and motor starters

· Control devices

· Motor reversing circuits

· Solid-state devices

· Digital logic circuits

Performance Assessment – Grading and Evaluation
The following methods will be used to measure your performance and determine your grade for the course:

· Points earned for homework, class exercises, and lab work.

· Extra credit points.

· Surprise quizzes.

· Final exam.

· Attendance records.

· Instructor’s observation of your abilities during class and during lab time.

Textbook and Materials
· Book: Electrical Motor Controls, by Gary Rockis, ISBN 0-8269-1207-9
· A calculator.

·  If you will be buying a calculator, I recommend you get one with trig functions (sin, cos, tan). Such a calculator would be good for the AC class (OEES 135/OEET 210) or for AC calculations you might be making in the future.

· Pencil and large eraser.

· We’ll be drawing a lot of diagrams, and you’ll be erasing a lot. I recommend a mechanical pencil and an eraser pencil (an eraser that clips onto your pocket and lets you bring out more eraser material as needed).

· Flash drive or floppy disk. (If you’ll be using a floppy disk, I can give you a used one for free.)
· For saving computer circuit simulations we’ll be doing on the computer.

· Optional: 3-ring binder with dividers.

· There will be a lot of hand-out sheets for this class, and you’ll need some way of keeping them in order.

· You might as well get a zip pouch to put into the binder. You can keep your calculator and other things in the pouch.

Special Fees: None

Web sites

· Electronics/electrical department at NMSU-Grants: mounttaylor.com
· This course: Go to mounttaylor.com and click the link for this course.

· NMSU-Grants: grants.nmsu.edu
· NMSU in general: my.nmsu.edu and nmsu.edu
My Philosophy of Teaching

I believe an instructor’s job is to help everyone succeed. There are several techniques I use. You’ll get lots of one-on-one help from me. Also, I’ll do my best to make the course exciting. And, I encourage students to help each other (but, of course, not by doing work for other students!). If you find yourself getting overwhelmed, and are tempted to be absent a lot, talk to me! Or, if you think you understand the material so well that you can miss a lot of class, talk to me! If you’re bored, I can give you some interesting extra credit projects to work on. Electronics books are usually written with a one-size-fits-all approach, and they are often overly theoretical. Material I present during class will help overcome these deficiencies. 

How to Get a Lot Out of This Class (and also have an enjoyable time)

· Be attentive to what I’m covering during class.

· Many of the concepts are difficult to grasp. If you give me a chance, I’ll do my best to help you with them.

· Let me know right away (during class) when you don’t understand something.

· If you don’t understand something, chances are others don’t either.

· Keep up with your homework.

· Difficult concepts aren’t so difficult when you read about them and do problems designed to help you understand.

· Let yourself get excited about the things you’re learning.

· Electronics is often like magic. If you give electronics a chance, you’ll find yourself being wowed by it.

Classroom Conduct Policy: You’re expected to contribute to a positive learning environment. Conduct that is detrimental to this end can lead to your dismissal. Examples of such conduct are rudeness, disruptive behavior, poor hygiene &/or distractive clothing. 

Electronic Devices: In general, use of cell phones, mp3 players, etc., is prohibited during lecture time. If you must be available for your children, etc., you may set your cell phone to vibrate-only mode during lecture time. If you receive a call during lecture time, please exit the room immediately and answer the phone once you are outside.

Academic Misconduct

Any student found guilty of academic misconduct shall be subject to disciplinary action. Academic misconduct includes, but is not limited to, the following actions: CHEATING; PALAGIARISM; UNAUTHORIZED POSSESSION OF EXAMINATIONS, RESERVE LIBRARY MATERIALS OR LABORATORY MATERIALS; UNAUTHORIZED CHANGING OF GRADES ON AN EXAMANIATION, INSTRUCTOR’S GRADE BOOK OR GRADE REPORT; NONDISCLOSURE OR MISREPRESENTATION IN FILLING OUT APPLICATIONS OR OTHER COLLEGE RECORDS. The following disciplinary actions and sanctions may be imposed for any of the above infractions or regulations: disciplinary probation, disciplinary suspension, dismissal, expulsion.

Americans with Disabilities Act (ADA)

If you have, or think you may have, a disability that interferes with your performance as a student in this class, you are encouraged for academic reasons to discuss this on a confidential basis with your instructor, and/or The Americans with Disabilities Act (ADA) Coordinator in the Main Office, or at 287-7981. If you have a condition which may affect your ability to exit from the premises in case of an emergency, you are urged, for safety reasons, to notify the ADA coordinator.
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Recommended Preparation

In addition to having taken OEET 110 (Electronics I), you will have an easier time in this course if you have basic skills at using a computer; we’ll be simulating many circuits on the computer. I’ll be glad to help you if your present computer skills are limited.

Contact Information

Office phone: 287-6636; Bruce’s home phone: 285-4600; Bruce’s e-mail: bruce@mounttaylor.com; Mark’s e-mail: meversol@nmsu.edu .
Office Hours

11:00 a.m. – 12:00 p.m, Monday through Friday, for both Bruce and Mark. Also, by appointment.

Class Meetings

1:30 p.m. – 3:10 p.m., Monday through Thursday

Attendance Policy

Electronics/electrical classes are not like some other classes where you can read the book and catch up. Much of the learning in our class will be of a hands-on nature, with class exercises and interaction with the instructor being an important part. Arriving late will make grasping the concepts of this class more difficult for you.
During most lecture periods, there will be at least one class exercise, for which you will get points. Because of the interactive nature of class exercises, they may not be made up if you are absent. (If there is a handout for a class exercise you missed, you are welcome to get a copy of the handout. However, completing the work on the handout will not earn you any points.)

Another consequence of poor attendance is that you will not be able to earn as many lab points as students who have had good attendance. 

Grade for the Class

	Homework, class exercises, and lab work
	70%

	Record keeping (keeping your point sheets up to date)
	3%

	Surprise quizzes (Relax, I have to make them easier than non-surprise quizzes!)
	10%

	Instructor’s evaluation (A subjective assessment taking into account classroom behavior, attendance, extra credit, giving help to other students, and getting help from other students. Will normally be used only to raise your grade if warranted. It can have a negative effect on your grade if your attendance or behavior has been a problem.)
	10%

	Final Exam
	7%

	Total
	100%


At the end of the semester, I’ll add up everyone’s homework, class exercise, and lab points. I’ll then make a grading curve to determine how many points are required for an A, how many for a B, etc. 

	Grading Scale for the Course

95 - 100%
A

90 - 94%
B

70 - 89%
C

60 - 69%
D

0 - 59%
F
	Why This Grading Scale?
I believe that the basics are highly important, and I stress them a lot in quizzes and assignments. My quizzes and assignments are easier than they would be with the more common 90%=A, 80%=B, etc. grading scale. Because of this, the 90%=A scale would result in too many A’s and B’s. The good news is that with my grading scale, you’d have to be a total goof-off to get lower than a C in the class! I feel that anyone who has mastered the basics deserves at least a C.


Homework, Class Exercises, and Lab Work
1. For the first day an assignment is late, you will lose 10%. After that you will lose 10% for each week the assignment is late. However, if your assignment is very late, you will not lose more than 30%. No credit will be given for late assignments turned in during the last two weeks of the semester.  

2. Class exercises cannot be made up. However, your Extra Credit Grade will be substituted for the first three class exercises you miss. 

3. At the end of the semester, I will tally up points for assignments and class exercises. I will then make a grading curve for points earned for assignments, class exercises, and lab work. (i.e., so many points = A, so many = B, etc.)

Point Sheets

· Each week, you’ll be turning in a sheet listing the following:

· Points earned for homework, class exercises, and lab work.

· Attendance for the week.

· I’ll be checking on whether you’ve kept your point sheet up to date each week. At the end of the semester, 3% of your grade for the class will be your grade for this record-keeping. Because this is an occupational course, I want you to develop good record-keeping skills, something that’s important for almost any job.

Quizzes

· The quizzes will all be surprise quizzes, in order for me to gauge what’s actually in your head to stay (as opposed to what was crammed in there the night before!). These quizzes will be easier than if they were announced quizzes. Also, about 70% of the problems will be based on the fundamentals for this course—in other words, they should be relatively easy.

· Instead of makeup quizzes, I will use your Extra Credit Grade for any quizzes you’ve missed.

Extra Credit

After the course is over, I will tally-up extra credit points. I will then make a grading curve to determine how many points for an A, how many for a B, etc.  Your extra credit grade will help you in the following ways:

· Used to help me determine your Instructor's Evaluation score.

· Used as your grade when you miss a quiz or a class exercise (first three class exercises only).

Weekly Topics
The following list is only an approximation. Even though classes are composed of several individuals, each class has its own “personality.” Different classes require different amounts of time on each concept. Concept A may be difficult for class #1 and easy for class #2. Similarly, Concept B may be easy for class #1 and difficult for class #2. Thus, the topics actually covered during any particular week will differ from those shown below. Assignments will be listed on the class’s Web site (go to mounttaylor.com and click the link for this class). This assignment list will contain due dates, and assignments will be added as the course progresses.

	Week
	Topics
	Week
	Topics

	1
	· Relays

· Ladder diagrams

· Introduction to DC motors (including lab demonstration of the field-strength vs. speed paradox)
	9
	· Capacitor-start &/or run AC motors

· Split-phase AC motors

· Vent-door motor-control circuit, version 1

	2
	· Relays & contactors

· Creation of template file for simulations

· Ladder diagrams

· DC motors
	10
	· Vent-door motor-control circuit, version 2

· Motor starters

· 3-phase AC 

	3
	· Ladder diagram logic circuits

· Generators
	11
	· Part-handling turntable circuit

· Logic-gate chips

· Stepping motors--theory

	4
	· Solenoids

· Loaded motors and generators

· Introduction to 3-phase AC
	12
	· Stepping motors--experiments

· Motor controller using NAND-gate flip-flop

· Reversing circuit for capacitor-start motors

	5
	· Shunt, series, and compound connections for DC motors and generators (mostly theory).

· Simulation of mechanism with limit switches
	13
	· Punch-press control circuit using digital chips

· 3-phase motors

· 3-phase motor reversing circuit

	6
	· Shunt, series, and compound DC motors

· Time-delay relays

· MultiSim hierarchical blocks
	14
	· Punch-press control circuit using De Morgan’s equivalent gates

· Triac motor control circuit

· Power-transistor motor-control circuit incorporating flip-flop and gate

	7
	· Shunt, series, and compound DC generators 

· Circuits with multiple time-delays
	15
	· Dual full-bridge DC motor driver chip

· Dual full-bridge DC motor driver and flip-flops for START, STOP, REVERSE controls.

· Silicon-controlled rectifier speed control

	8
	· Motor-reversing circuits for DC motors (permanent-magnet motors and DC motors with fixed field) 
	16
	· Final exam


Modifications to This Syllabus

This syllabus may be modified as necessary during the semester to meet the needs of the class. Major changes will be discussed and announced a minimum of one week in advance.
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