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Title:
Transits, Leveling Instruments, and Lasers 

Catalog Description:
Use of transits, levels and lasers for glazing installation including elements of instruments; types of instruments; care and handling; 
setting up, leveling, and using instruments; and specific applications of leveling and installation. 

Credit Hour(s):
2 

Lecture Hour(s):
2 

Requisites
Prerequisite and Corequisite
ATPT-1300 Introduction to Painting, Drywall Finishing and Glazing, and ATGL-1330 Hand Tools for Glaziers; or departmental approval. 

Outcomes
Course Outcome(s):
I. Identify the different elements of a transit and a level 

Objective(s):
1. Understanding what a telescope is
2. Determining if the Leveling vial is level
3. Establishing the Circle
4. Establishing the Vernier
5. Reading a Plumb bob

Course Outcome(s):
II. Types of Instruments 

Objective(s):
1. Differentiating when to use a Level
2. Differentiating when to use a Transit

Course Outcome(s):
III. Set up an instrument quickly on any type of surface 
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Objective(s):
1. Determining if the tripod is set-up accurately
2. Understanding how to set-up an Instrument

Course Outcome(s):
IV. Handling and care 

Objective(s):
1. Realizing how to Handle the Instrument
2. Making one aware how to care for the Instrument

Course Outcome(s):
V. Use a transit and level to accurately complete a variety of glazing installations 

Objective(s):
1. Learning how to use the Four leveling screw method
2. Learning how to use the Three leveling screw method
3. Understanding how to read the Leveling rod
4. Using a transit
5. Understanding how to Read a transit
6. Establishing how to Install sliding glass door track

Methods of Evaluation:
1. Quizzes
2. Exams
3. Classroom participation
4. Demonstration of project assignments

Course Content Outline:
1. Elements of a transit and level

a. Telescope
i. Optics

ii. Magnification
iii. Zoom
iv. Lens

b. Leveling vial
i. Bubble

ii. More accurate
iii. Symmetrical in shape
iv. Aligned and centered

c. Circle
i. Horizontal circle

1. Establishes horizontal angles
ii. Vertical circle

1. Establishes vertical circles
d. Vernier

i. Stationary auxiliary scale
ii. Uniformly graduated

iii. Graduated to a fractional part
e. Plumb bob and optical plummets
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i. Plumb bob
1. Used to position over a selected point
2. Plumb bob has tapered body
3. Can be difficult to use

ii. Optical plummet
1. Small prismatic telescope
2. Adjusted with vertical axis

2. Types of instruments
a. Levels

i. Dumpy levels
1. Simplest of levels
2. Most rugged
3. Swings in horizontal circle
4. Doesn’t move vertically

ii. Self-leveling
1. Line level
2. Dot level
3. Rotating level

b. Transits
i. Builders transit

1. Most common
2. Also a dumpy level
3. Leveled with 3 or 4 thumb screws

c. Engineers transit
i. More complex

ii. Highly accurate
iii. Rotates horizontally and vertically
iv. Magnification is higher

3. Setting up
a. Tripod

i. Sloping surfaces
1. Use extra care
2. use adjustable leg tripod
3. one leg uphill and two legs downhill

ii. soft surfaces
1. drive 3 stakes in the ground
2. form equilateral triangle
3. take precautions to prevent slipping

iii. smooth or slippery surfaces
1. use caution
2. maintain a stable base
3. use wood frame to set up in

b. Instrument
i. transit

1. screw baseplate to tripod
2. don’t over tighten
3. screw on straight

4. Care and handling
a. Handling

i. Transporting
1. Transport in proper case
2. Set on cushioned seat when in vehicle
3. Never transport on a hard surface

ii. Use
1. Leave in case until ready to use
2. Set up tripod first

iii. Leveling screws
1. Tighten until firm
2. Don’t over tighten
3. Strips easily
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b. Carrying a tripod mounted instrument
i. Carry under arm

ii. Keep facing front
iii. Never carry on shoulder

c. Care
i. Keep covered

ii. Never leave in sun
iii. Don’t touch scales with bare hands
iv. Use lightly oiled cloth to clean

5. Leveling the instrument
a. 4 leveling screw method

i. Turn instrument until bubble is centered
ii. Adjust screws in opposing pairs

iii. Turn 90 degrees using the second pair of screws
iv. Turn instrument to the original position
v. Repeat until bubble remains centered

b. 3 leveling screw method
i. Leveled in similar fashion

ii. Turn 90 degrees
iii. Repeat until bubble is centered

c. Leveling rod
i. Measuring device

1. Used to measure vertical distance
2. Focused on when sighting
3. Common graduated upward

d. Using a transit or level
i. Control points

1. Stakes
2. Monuments
3. Benchmarks

e. Reading transits
i. Horizontal circle

1. Read in degrees
2. Numbered clockwise and counter-clockwise
3. From 0 degrees to 90 degrees

ii. Vertical circle
1. Read in degrees
2. Numbered clockwise and counter-clockwise
3. From 0 degrees to 90 degrees

f. Vernier
i. Secondary scale

ii. Provides further division of units
iii. Attains greater accuracy

g. Installing sliding glass door track
i. Set in finished floor

1. Flush with floor
2. Determine height of floor
3. Position and secure track
4. Check for level
5. Shim if required

ii. establish level line
1. Set up instrument
2. Hold tape against wall
3. Sight tape
4. Acknowledge mark
5. Pivot Instrument to mark other areas

iii. Transferring the benchmark
1. Find benchmark
2. Hold tape on benchmark
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3. Record measurement
4. Transfer mark

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

Weekly Schedule

  Topics
Week 1 Introduction to Transits, Levels, and Lasers 

• Overview of instrument types 
• Purpose and applications in glazing 

Week 2 Elements of a Transit and Level 
• Telescope components 
• Optics, magnification, zoom, and lenses 

Week 3 Leveling Vials and Circular Components 
• Leveling vial function 
• Bubble behavior and accuracy 
• Horizontal and vertical circles

Week 4 Vernier Scales and Plumb Systems 
• Vernier scale reading 
• Plumb bobs and optical plummets 

Week 5 Types of Levels 
• Dumpy levels 
• Self leveling levels 
• Line and dot levels 
• Rotating levels 

Week 6 Types of Transits 
• Builders transits 
• Engineers transits 
• Differences in accuracy and movement 

Week 7 Tripod Setup on Various Surfaces 
• Sloping, soft, and slippery surfaces 
• Stability techniques 

Week 8 Instrument Setup Procedures 
• Mounting the instrument 
• Proper tightening and alignment 
• Preventing misalignment 

Week 9 Handling and Transporting Instruments 
• Proper carrying methods 
• Storage and protection 
• Safe transport procedures 

Week 10 Care and Maintenance 
• Cleaning 
• Protecting scales and optics 
• Weather and temperature considerations 

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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Week 11 Leveling Methods (Four Screw Technique) 
• Step by step bubble centering 
• Rotational checks 

Week 12 Leveling Methods (Three Screw Technique) 
• Comparison with four screw leveling 
• Repetition for accuracy 

Week 13 Leveling Rod Use 
• Reading the rod 
• Vertical distance measurements 
• Common graduation patterns 

Week 14 Using Transits and Levels 
• Control points: stakes, monuments, benchmarks 
• Sighting and recording data 

Week 15 Reading Transits 
• Horizontal circle readings 
• Vertical circle readings 
• Vernier precision applications 

Week 16 Installing Sliding Glass Door Track 
• Determining finished floor level 
• Track placement and securing 
• Shimming, leveling, and marking 
• Transferring benchmarks across a space 

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
Finishing Trades Institute. Transits and Leveling Instruments. Current. 7230 Parkway Drive Hanover, Md 21076:Finishing trades 
Institute ,

Finishing Trades Institute. Using Transits and levels. Current. 7230 Parkway Drive Hanover, Md 21076: Finishing trades Institute ,

Finishing Trades Institute. Aquariums/ Shower Doors Tub Enclosures and Showcases. Current. 7230 Parkway Drive Hanover, Md 21076: 
Finishing trades Institute ,

Additional Resources for the Instructor
https://ifti.edu/. 2026.
https://iupat-dc6.org/news/. 2026.
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