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Columbus State Community College
Design, Construction, and Trades Department
Skilled Trades Technology


COURSE: APPL 2030 	Optical & Laser Alignment

CREDITS:  2	CLASS HOURS PER WEEK:  2		PREREQUISITES:  APPL 1733

DESCRIPTION OF COURSE
Contents include the study of “Rim and Face” alignment theories and procedures.  The practice of mils per linear inch mensuration is covered in depth.  Thermal growth factors, soft foot conditions, parallel offset values, and angular offset values are calculated during the course.  Laser safety, laser properties, laser handling, and laser alignment are all covered.

STUDENT LEARNING OUTCOMES
Upon completion of this course, the student will be able to:

Summarize the possible sources of the alignment problems known as soft foot and thermal growth; Indicate how laser alignment and  at least two other techniques can lessen or eliminate effects of these problems.

Set Up a laser shaft alignment device and Perform a shaft alignment to Demonstrate competence in laser shaft alignment.

Choose at least five appropriate devices and Outline how they perform their measurement tasks; then Set Up and Perform  horizontal angle, vertical angle, and distance measurements using those devices.

Set Up an optical shaft alignment device (theodolite, total station, optical level, etc.) and Perform a shaft alignment to Demonstrate competence in optical shaft alignment.

[bookmark: _Hlk495592716]PROGRAM OUTCOMES 
· Understand the role and function of the skilled trades in the construction industry. 
· Discriminate the work they perform and how it interrelates with the other trades in the overall scope of a construction project. 
· Apply underlying theories and principles that are foundational to the trade that they have chosen.
· Demonstrate skills and proper work practices in all building, renovation, or repair activities.
· Be qualified and prepared to become a lead worker and/or mentor to others on construction and maintenance job sites. 
· Read, interpret, and follow construction drawings. 
· Apply current industry-specific building codes in the planning and execution of work. 
· Demonstrate the use of proper safety procedures in all activities. 
OUTCOMES BASED ASSESSMENT OF STUDENT LEARNING
For this course, students are expected to demonstrate the skills associated with the Institutional Learning Goals (ILGs) identified below (BOLD - applies to this course):
· Critical Thinking 
· Ethical Reasoning 
· Quantitative Skills
· Scientific Literacy 
· Technological Competence
· Communication Competence
· Cultural and Social Awareness 
· Professional & Life Skills

[bookmark: _Hlk506970002]In class students are assessed on their achievement of these outcomes. Names will not be used when reporting results. Outcomes-based assessment is used to improve instructional planning and design and the quality of student learning throughout the college.

COURSE MATERIALS REQUIRED
White Board; PC Terminal with Video Display and Projection Capability; Optical Alignment Equipment; Equipment in Need of Alignment

TEXTBOOK, MANUALS, REFERENCES, AND OTHER READINGS
Optical Alignment Text; Optical Alignment Operating Manuals

GENERAL INSTRUCTIONAL METHODS
Lecture, Demonstration, Practical Exercise, Technical Video

STANDARDS AND METHODS FOR EVALUATION
3 Quizzes -			30%
1 Midterm Exam -		20%
Final Exam (comprehensive)-	30%
Practical Exercises -		20%

GRADING SCALE
92 – 100	A
85 – 91		B
75 – 84		C
70 – 74		D
00 – 69		E

[bookmark: _Hlk506970049][bookmark: _Hlk495593351]SPECIAL COURSE REQUIREMENTS
This course is restricted to students presently studying under the direction and oversight of an approved apprenticeship program, working in partnership with Columbus State Community College.


ATTENDANCE POLICY
Columbus State Community College does not deduct from students’ grades for missing class periods. However, poor attendance normally does impact learning adversely and causes grades to be lower due to missed assignments, lectures, and demonstrations. Because this course is a part of a registered apprenticeship program, attendance for a minimum number of hours per year is required by the Ohio State Apprenticeship Council and the US Department of Labor. We strongly encourage students to attend every class. Attendance will be taken at every class session. Please check with the apprenticeship coordinator of your program regarding any additional attendance requirements that you must meet for continued participation in your program.

COLLEGE SYLLABUS STATEMENTS
Columbus State Community College required College Syllabus Statements on College Policies and Student Support Services can be found at  www.cscc.edu/syllabus or on the College website Quick Links “Syllabus Statements”.


WEEKLY UNITS OF INSTRUCTION

	LEARNING
UNIT
	UNIT OF INSTRUCTION
	LEARNING OBJECTIVES/GOALS
	ASSESSMENT METHODS
	ASSIGNMENTS
	ASSIGNMENT DUE DATE

	Learning Unit 1
	Introduction to Laser and Optical Shaft Alignment
	Recite various sources of shaft misalignment and review previous techniques for aligning equipment shafts.
	Homework Assignment, Quiz, Test, Practical Exercise
	
	

	Learning Unit 2
	Thermal Growth Factors and Soft Foot Conditions
	Summarize the possible sources of the alignment problems known as soft foot and thermal growth; Indicate how laser alignment and  at least two other techniques can minimize or eliminate effects of these problems. 
	Homework Assignment, Quiz, Test, Practical Exercise
	
	

	Learning Unit 3
	Pre-Alignment Procedures
	Eliminate soft foot and get weight equally distributed on all machine mounts.
	Homework Assignment, Quiz, Test, Practical Exercise
	
	

	Learning Unit 4
	Basic Laser Principles
	Understand the basic principles upon which a laser operates.
	Homework Assignment, Quiz, Test, Practical Exercise
	
	

	Learning Unit 5
	Laser Safety, Properties, Handling, and Alignment
	Become proficient in handling and operating laser devices safely.
	Homework Assignment, Quiz, Test, Practical Exercise
	
	

	Learning Unit 6
	Laser/Detector Operation
	Explain how  laser transmitter can be paired with a detector to create an instrument which can measure distance and angular offset very accurataely.
	Homework Assignment, Quiz, Test, Practical Exercise
	
	

	Learning Unit 7
	Setup, Adjustment, and Checkout of a Transit/ Theodolite
	Choose at least five appropriate devices and Outline how they perform their measurement tasks; then Set Up and Perform  horizontal angle, vertical angle, and distance measurements using a transit/theodolite.
	Homework Assignment, Quiz, Test, Practical Exercise
	
	

	Learning Unit 8
	Horizontal and Vertical Measurements
	Use a laser alignment device to take horizontal and vertical measurements of shaft misalignment.
	Homework Assignment, Quiz, Test, Practical Exercise
	
	

	Learning Unit 9
	Electronic Distance Measurement (EDM)
	Perform a distance measurement with a laser device and, if possible, with some other electronic proximity measurement.
	Homework Assignment, Quiz, Test, Practical Exercise
	
	

	Learning Unit 10

	Prisms and Reflective Targets
	Describe how prisms and reflective targets can be employed in the shaft alignment process.
	Homework Assignment, Quiz, Test, Practical Exercise
	
	

	Learning Unit 11

	Total Stations: Functions, Setup, and Checkout
	Set Up an optical shaft alignment device (theodolite, total station, optical level, etc.) and Perform a shaft alignment to Demonstrate competence in optical shaft alignment.
	Homework Assignment, Quiz, Test, Practical Exercise
	
	

	Learning Unit 12
	Alignment Instrument Field Checks
	Critique the current practice of field checking alignment instruments.
	Homework Assignment, Quiz, Test, Practical Exercise
	
	

	Learning Unit 13

	Geometric Leveling
	Give details of the practice of geometric leveling.
	Homework Assignment, Quiz, Test, Practical Exercise
	
	

	Learning Unit 14

	Flat vs. Level
	Clarify the definitions of “flat” and “level” so that an equipment installer can achieve both.
	Homework Assignment, Quiz, Test, Practical Exercise
	
	

	Learning Unit 15

	Using Optical Levels
	Set Up a laser shaft alignment device and Perform a shaft alignment to Demonstrate competence in laser shaft alignment.
	Homework Assignment, Quiz, Test, Practical Exercise
	
	

	Learning Unit 16

	Final Exam
	Comprehensive
	Final Exam
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