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Academic Term:
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Subject Code
ATMW - Appld Ind Tech - Millwrighting 

Course Number:
2330 

Title:
Precision Optics 

Catalog Description:
In-depth study of concepts related to precision optics. Topics include operational theory, operation of tilting level and jig transit, 
interpretation and application of a Whyteface® scale, peg testing, measurement theory, and mirror usage. 

Credit Hour(s):
2 

Lecture Hour(s):
2 

Requisites
Prerequisite and Corequisite
Acceptance to Millwrighting Technology apprenticeship program, and ATCT-1301 Introduction to Carpentry or concurrent enrollment; 
or departmental approval. 

Outcomes
Course Outcome(s):
Work effectively and efficiently on a job site where precision optics occurs. 

Objective(s):
1. Properly set up a tilting level and a jig transit by using operational theory in an active learning setting. 
2. Take precision measurements by discussing concepts and taking readings. 
3. Whyteface® scale interpretation and application 
4. Peg test and calibration of a tilting level. 
5. Calibration of an axel mirror.

Methods of Evaluation:
1. Quizzes
2. Exams
3. Classroom participation
4. Demonstration of assigned projects

Course Content Outline:
1. Concepts

a. Tilting level
b. Operational theory
c. Jig transit
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d. Precision measurements
e. Readings
f. Whyteface® scale graduations
g. Optical micrometer
h. Peg test
i. Equipment setup
j. Calibration

k. Tilting level
l. Axel mirror

m. Stand & instrument set up
n. Firm foundation
o. Removal from carrying case
p. Rough level with bull’s-eyes
q. Finish with coincidence and long vial
r. Buck into known coordinates

s. Level slim changes
t. Elevation transfers
u. 90° turns
v. Parallel conditions

2. Skills
a. Properly setting up tilting level using operational theory
b. Properly setting up jig transit using operational theory
c. Taking precision measurements
d. Taking readings
e. Interpreting readings
f. Using Whyteface® scale graduations
g. Using optical micrometer
h. Completing peg test
i. Calibrating a tilting level
j. Setting up equipment

k. Calibrating an axel mirror
l. Following procedures

3. Issues
a. Safety
b. Inability to identify problems
c. Understanding potential hazards
d. Professional demeanor to promote credibility of the trade
e. Communication skills to promote effective interpersonal skills

Religious Accommodation

Before reviewing the course schedule, students should carefully review the following religious accommodation policy and other 
required instructional policies:

Religious Accommodation:

Students seeking an accommodation for absences permitted under Ohio's Testing Your Faith Act must provide the instructor 
with written notice of the specific dates for which the student requires an accommodation and must do so not later than fourteen 
(14) days after the first day of instruction. Please submit requests for accommodations at this link: https://portal2.tri-c.edu/
ReligiousAccommodation/ Religious Accommodation Form. Students with questions about their religious accommodations under 
Ohio's Testing Your Faith Act may contact the College's Office of General Counsel and Legal Services by phone at 216.987.4856 or via 
email at legal@tri-c.edu.

Other Required Instructional Policies:

https://www.tri-c.edu/student-resources/curriculum/documents/syllabus-part-b.pdf

https://portal2.tri-c.edu/ReligiousAccommodation/
https://portal2.tri-c.edu/ReligiousAccommodation/
https://www.tri-c.edu/student-resources/curriculum/documents/syllabus-part-b.pdf
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Weekly Schedule

  Topics
Week 1 D1.1 Structural Weld Code Requirements
Week 2 Multi#Pass Welding Concepts & Horizontal Groove Welds
Week 3 Weldability of Steels & Carbon Content
Week 4 PASTA Technique (Position, Amps, Speed, Technique, Arc Length)
Week 5 Welding Techniques: W#Weave & Box#Weave
Week 6 Electrodes: E#7018 & E#6010 Root Applications
Week 7 Preventing Weld Defects: Porosity, Inclusions & Cracking
Week 8 Midterm Review
Week 9 Vertical#Up Groove Welds (E#6010 & E#7018)
Week 10 Blueprint Reading for Welders
Week 11 Weld Symbols: Interpretation & Application
Week 12 Fusion, Tolerances & Preheat/Post#Heat Requirements
Week 13 Inverted#V Structural Steel & Determining Need
Week 14 Safety Procedures, PPE & Welding Equipment
Week 15 Water Hazards, High#Work Hazards & Professional Demeanor
Week 16 Final Review & Course Wrap#Up

The Course Schedule is subject to change due to pedagogical needs, instructor discretion, parts of term, and unexpected events.

Required/Recommended Readings
Instructor-provided materials

Resources for the Instructor
Carpenters International Training Fund. Precision Optical Alignment. Las Vegas, NV: Carpenters International Training Fund, https://
www.carpenters.org/itc/

Garley, Ron. Metal Training Manual. Alberta: IPT Publishing, 1996.

Additional Resources for the Instructor
Carpenter's International Training Fund.  https://www.carpenters.org/citf-training/
www.carpenters.org (https://catalog.tri-c.eduwww.carpenters.org)
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