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COURSE DESCRIPTION:

This course offers the practices that are essential for visualization and training in the interpretation of blueprints and sketches of machine parts. Attention is given to representations of common machine processes, special forms of dimensioning and tolerancing, section views, auxiliary views, symbols, geometric tolerancing, machine sketching, surface finish and other drafting and design principles.
PREREQUISITES:
None
GENERAL LEARNING OUTCOMES
Students who have successfully completed this course will be able to:

1. Demonstrate an understanding of the principles of reading and interpreting blueprints and sketches
2. Demonstrate proficiency in the application of skills pertinent to reading blueprints
3. Demonstrate reading and writing skills to read and prepare required documents for course work.

4. Demonstrate communication skills to interact successfully with members of working teams and instructor.

5. Demonstrate an interest and pride in the machinist’s craft

6. Interpret basic part prints and/or technical drawings including Geometric Dimensioning & Tolerancing (GD & T) and apply the information as it relates to gauging, dimensioning, and tolerancing.

7. Apply a working knowledge of basic measuring and inspection tools and use appropriate measuring devises to confirm a part’s compliance to required specifications including GD&T symbols.

8. Demonstrate use of basic math skills for machine trades blueprints.

9. Preform conversion, computations, and calculations for machine trades blueprints to specific industry standards and specifications.

10. Use basic communication skills (reading, writing, speaking, and listening) to understand technical manuals and written work instructions while interacting well in a team/group environment. 

REQUIRED COURSE MATERIALS:

Textbooks:
Textbook: Blueprint Reading for the Machine Trades 


ISBN # 
Hand Tools/Supplies:
Scientific Calculator





6” rule

Lecture:
Presentations will include: Lecture with or without various audio-visual aids, discussion, demonstrations, computer-assisted or other self-paced instruction.
Laboratory:


None
Method of Evaluation: A student’s grade will be based on multiple measures of performance. The assessment will measure development of independent critical thinking skills and will include evaluation of the student’s ability to:

1. Perform the manipulative skills of the craft as required to satisfactory complete laboratory assignments

2. Apply theory to homework and in-class assignments

3. Satisfactory perform on written, oral, or practical examinations

4. Satisfactory perform on outside assignments including writing assignments/processing documents

5. Contribute to class discussions

6. Maintain attendance per current policy

LECTURE OUTLINE:   __________________________________________________
 

_  Lecture Topics

             Text Reference Page
           _


Lesson 1
   
Title Blocks, Revision or Change Notes, Alphabet of Lines
· Units 2, 26, & 3 

· In-Class 

· Assignment #1- Radius Gauge D-1

· Homework 

· Assignment #2: Top Plate D-2  No. 202 - pg. 18 in text 

Lesson 2    
Straight and Curved Lines, Combination of Lines

· Units 4, 5, & 6

· In-Class 
· Assignment #3- Drill Gauge S-1 - pg. 26 in text

· Assignment #4- Connecting Rod - pg. 35 in text

· Homework

· Assignment #5: Sketch Spacer S-2 - pg. 32 in text 

Lesson 3    
Pictorial Sketching, Orthographic Projection, and One-View Drawings

· Units 7, 8, & 9

· In-Class

· Assignment #6- Die Dwg. # 11A008 

· Assignment #7- Surface Identification 1

· Homework 

· Assignment #8: Spacer Shim D-4 - pg. 61 in text 

· Assignment #9: Slotted Plate D-5 - pg. 63 in text 

· Assignment #10: Surface Identification 2 

· Assignment #11: View Identification 2 

Lesson 4    
Two-View and Three-View Drawings
· Units 10 & 11

· In-Class

· Assignment #12- Slide Guide S-7 - pg.75 in text

· Assignment #13- View Selection 1

· Assignment #14- Orthographic Sketch 1

· Assignment #15- Surface Identification 3
· Assignment #16- 4-Step Shaft  Dwg.#11A012

· Homework 

· Assignment #17: Axle Shaft D-6 - pg. 69 in text 

Lesson 5    
Auxiliary and Section Views
· Units 12 & 13

· In-Class

· Assignment #18- Angle Brackets S-8 - pg.81 in text

· Assignment #19- Collars S-9 - pg.87 in text

· Homework 

· Assignment #20: Slide Block D-8 - pg. 82 in text 

· Assignment #21: Tool Post Block D-9 - pg. 89 in text 

· ****QUIZ 1****
Lesson 6    
Assembly Drawings
· Unit 14 

· In-Class

· Assignment #22- View Selection 2

· Assignment #23- View Selection 3

· Begin in-class group work on  Milling Jack Assembly D-10 - pg.93 in text

· Homework 

· Assignment #24: Milling Jack Assembly D-10 

pg. 93 in text 

Lesson 7    
Methods of Dimensioning and Tolerances Decimal Dimensions and Tolerances
· Units 15 & 16

· In-Class

· Assignment #25- Basic Dimension Quiz 

· Assignment #26- Dimension Calculations 1

· Assignment #27-Tolerance Calculation 1

· Assignment #28-Tolerance Calculation 2

· Homework 

· Assignment #29: Idler Shaft D-11 - pg. 107 in text

· Assignment #30: Lower Drum Shaft D-12 - pg. 112 in text

· Assignment #31: Dimension Calculation 2 

Lesson 8    
Metric Dimensions and Tolerances Angular Dimensions and Tolerances
· Unit 17 & 18

· In-Class

· Assignment #32- Angular Calculations 1

· Assignment #33- Angular Calculations 2

· Assignment #34- Angular Calculations 3

· Homework 

· Assignment #35: Feed Hopper D-16 - pg. 126 in text

Lesson 9 


Dimensioning Holes
· Unit 19

· In-Class

· Assignment # 36 - Hole Identification 2

· Assignment # 37 - Hole Identification 3

· Homework 

· Assignment #38: Compound Rest Slide D-21 - pg. 143 in text

· Assignment #39: Flanged Bushing D-22 - pg. 147 in text

Lesson 10


Dimensioning Arcs, Radii, and Circular Hole Patterns
· Units 20 & 21

· In-Class 

· None

· Homework

· None

· ****QUIZ 2****

Lesson 11

Geometric Tolerances: Datum’s
· Units 22 

· In-Class

· None

· Homework 

· Assignment #40: Positioning Arm D-23 pg. 155 in text

Lesson 12 

Geometric Tolerances: Location and Form
· Units 23

· In-Class

· Assignment # 41: Symbol Quiz 2

· Assignment # 42: Review of Symbology

· Assignment # 43: Pressure Plug D-24 - pg. 165 in text

· Assignment # 44: Tolerance Calculations 3

· Assignment # 45  Tolerance Calculations 4

· Homework 

· Assignment #46: Contour Die Bushing D-25 - pg. 167 in text

Lesson 13 

Machining Symbols and Surface Texture
· Units 24 & 25

· In-Class

· Assignment # 47: Rack column bracket D-26 - pg. 173 in text

· Assignment #48: Trip Box D-27 - pg. 181 in text

· Homework 

· Assignment #49: Extrude Form Punch D-28 - pg. 183 in text
Lesson 14 

Machining Process I & II
· Units 27 & 28

· In-Class

· None

· Homework 

· Assignment #50: Offset Bracket D-30 - pg. 192 in text

· Assignment #51: Cam Carrier Support D-31 - pg. 198 in text

Lesson 15 

Screw Threads, Pipe Threads, and Threaded Fasteners
· Units 30, 31 & 32

· In-Class

· Assignment # 52: Cross Head D-35 - pg. 221 in text

· Assignment # 53: Spindle Shaft D-38 - pg. 226 in text

· Assignment # 54: Flange D-42 - pg. 247 in text

· Homework 

· Assignment #52: Stuffing Box D-39 - pg. 228 in text

· Assignment #53: Raise Block D-40 - pg. 234 in text

Lesson 16

Final Exam
LAB OUTLINE:   _______________________________________________________
 

_     Lab Topics

________________________



           

No Lab Required
SPECIFIC LEARNING OUTCOMES:   TECHNICAL COMPETENCIES________
After the successful completion of this course the student will be able to:

A. APPLY ELEMENTS OF BLUEPRINT READING TO MACHINING TECHNOLOGY
1. Describe Types of Blueprint Drawings

a. Describe common line types used in engineering drawings

b. Identify and describe reasons for the following drawing  types:

1) Orthographic projection

2) Pictorial drawings

3) Detail drawings

4) Sectional views

5) Assembly drawings

2. Describe Blueprint Dimensions

a. Identify types of dimensions found on blueprints

b. Interpret, describe and create dimensions as found on blueprints

c. Interpret, describe and create tolerances found on blueprints

d. Explain effects of tolerances on machining operations and cost

e. Identify and interpret geometric dimensioning and tolerance symbols

3. Interpret Title, Notes, Revision and Material Information

a. Identify and explain differences between general and local drawing notes

b. Describe information contained in title blocks

c. Locate and interpret various call outs in material listings

4. Interpret Blueprint Drawings

a. Identify various surface finish symbols

b. Interpret and discuss various call outs of a surface finish symbol

c. Identify need for various process documentation

d. Interpret and create process documentation, including:

1) Planning documentation

2) Inspection documentation

3) Engineering changes

4) Set-up documentation

5. Apply Geometric Tolerancing to evaluate the form, profile, and datum location on various part prints

a. Identify and interpret feature control symbols 

b. Identify and interpret datums 

c. Identify and interpret modifiers

d. Identify and interpret location tolerances
6. Apply symbology of Geometric Dimensioning & Tolerancing to evaluate various workpieces
B. DESCRIBE WHAT A BLUEPRINT IS?
1. Describe the purpose of a blueprint
a. Describe the importance of reading blueprints
b. Sample print
C. DESCRIBE THE CONTENTS OF BLUEPRINTS
1. Identify the title and change blocks
2. Identify the notes annotation
a. Interpret notes on blueprints

3. Identify the bill of materials

a. Interpret the bill of materials

b. Calculate the bill of materials

4. Sample print

D. DESCRIBE THE VARIOUS DRAWING VIEWS OF BLUEPRINTS
1. Interpret orthographic drawings
2. Interpret auxiliary and section views
3. Interpret types of section views
4. Interpret multi-view drawings

5. Sample print

E. Describe the different types of lines found on blueprints
1. Identify object and hidden lines
2. Identify extension, dimension and leader lines

3. Identify center and break lines

4. Identify cutting planes and section lines
5. Sample print

F. DESCRIBE THE VARIOUS TYPES OF DIMENSIONS FOUND ON A BLUEPRINT
1. Interpret blueprint dimensions
2. Identify the types of blueprint dimensions

3. List the use of dimensions

4. Sample print

G. DESCRIBE THE USE OF SCALE ON BLUEPRINTS
1. Sample print
H. Describe the use of tolerance on blueprints
1. Describe the importance of measurements

2. Describe what is tolerance?

3. Interpret tolerance and use

4. Differentiate between tolerance and cost

5. Relate tolerance and various operations

6. Identify the types of tolerance

7. List the advantages of limit dimensions

8. Define surface tolerance

9. Understand dimension and tolerance

10. Sample print
I. INTERPRET THE USE OF ANGLES, CHAMFERS AND TAPERS ON BLUEPRINTS
1. Sample print: angled features
J. INTERPRET COMMON HOLE FEATURES
1. Sample print: angled features

K. INTERPRET corner radii and arcs
1. Sample print: radius dimension
L. INTERPRET surface finish
1. Sample print: surface finish
M. INTERPRET thread SERIES
1. Sample print: ID and OD thread
N. DEMONSTRATE USE OF MATHEMATICAL FORMULAS IN BLUEPRINT READING
1. Perform Mathematical Computations with Calculator

a. Explain the need for using mathematics in blueprint reading
b. Explain the benefits of a scientific pocket calculator

c. Demonstrate ability to add, subtract, multiply and divide whole numbers on blueprints
2. Calculate Fractions and Decimal Dimensions and Tolerances with Calculator

a. Demonstrate the ability to add, subtract, multiply and divide fractions

b. Demonstrate the ability to convert fractions and decimals

c. Demonstrate the ability to add, subtract, multiply and dived decimals

3. Convert Metric and U.S. Standard Units of Measure

a. Explain use of metric system

b. Convert U.S. system units to metric system units

c. Convert metric system units to U.S. system units

O. Apply Trigonometric Calculations while interpreting blueprints
1. Perform Trigonometric Calculations

a. Explain the need for calculating length and angles in blueprint reading
b. Explain degrees, minutes and seconds of angles

c. Explain decimal representation for angles

d. Convert degrees, minutes and seconds to decimal format using a calculator

e. Convert decimal format to degrees, minutes and seconds using a calculator
f. State and explain equations for finding angles and sides

1) Sine of Angle = Opposite Side / Hypotenuse

2) Cosine of Angle = Adjacent Side / Hypotenuse

3) Tangent of Angle = Opposite Side / Adjacent Side

g. Convert sine, cosine, and tangent to angle using natural trigonometric tables and calculator

h. Convert angle to sine, cosine, and tangent using natural trigonometric tables and calculator

2. Perform Pythagorean Theorem Calculations

a. Explain Pythagorean Theorem 

b. List and explain the equations for the Pythagorean Theorem

c. Demonstrate use of  Pythagorean equations to find sides of triangles

d. Combine sine, cosine, and tangent equations with Pythagorean equations to solve missing sides and angles

e. Demonstrate use of combined methods to solve missing lengths and angles

COURSE OBJECTIVES:   SCANS COMPETENCIES___________________ 
The Secretary’s Commission on Achieving Necessary Skills (SCANS), U.S. Department of Labor has identified in its “AMERICA 2000 REPORT” that all students should develop a new set of competencies and foundation skills if they are to enjoy a productive, full and satisfying life. These are in addition to the Technical Workplace Competencies required by industry. SCANS is made up of five competencies and a three-part foundation of skills and personal qualities that are needed for solid job performance.

__________________________________________________________________ 

The following activities will be performed by each student for successful completion of this course:

I. COMPETENCIES
A. Resources: Identifies, organizes, plans, and allocates resources
1. Follow a schedule to complete assigned tasks on time
2. Determine initial cost of materials and “value added” as a result of 
machining
3. Complete a stock request form for required material
4. Provide a self-evaluation of performance based on the time and 
quality of work
B. Interpersonal: Works with others
1. Complete assigned responsibilities within the shop floor serving a 
member of the team

2. Provide individual assistance / direction to peers as requested

3. Produce machine parts to acceptable levels of quality as required

4. Work well with all members of the class

C. Information: Acquires and uses information
1. Read and interpret blueprints

2. Organize and practically apply theories of machine tool operation

3. Perform basic semi-precision layout as necessary

D. Systems: Understands complex inter-relationships
1. Demonstrate knowledge of the following systems:

a) Laboratory organization structure: physical and social

b) Organization of personnel and facilities on the shop floor

c) Systematic approach to the metal removal process

d) Systematic organization of training materials

2. Monitors and corrects performance during:

a) The machining process

b) Adjustments of individual laboratory work schedule

c) Constantly evaluation the quality of work to achieve 
acceptable standards

d) Maintaining record of evaluations and sets individual goals

E. Technology: Works with a variety of technologies
1. Chooses procedure, tools and equipment required to produce a part

2. Applies appropriate procedures and uses appropriate tools and 
equipment to produce a machined part to acceptable standards

3. Maintains and troubleshoots equipment

a) Applies appropriate preventative maintenance

b) When operating machines

c) Reports all malfunctions

d) Perform clean-up assignments of machine and shop at the 
end of the laboratory

II. FOUNDATION SKILLS
A. Basic Skills: Reads, writes, performs arithmetic and mathematical 
operations and speaks.
1. Reading: Locates, understands, and interprets written information on 

pose and in documents such as manuals, graphs, and schedules.
a) Studies student laboratory manual

b) Interprets blueprints and technical drawings

c) Read / studies textbook

d) Follow a daily laboratory schedule to maintain appropriate 
time-line and production completion

2. Writing: Communicates thoughts, ideas, information, and messages 
in writing; and creates documents such as letters, directions, manuals, reports, graphs, and flow charts.
a) Outline the steps necessary to produce a simple machine 
part
b) Maintain a lecture notebook
c) Submit written responses to chapter question assignments

d) Complete all written assignments

3. Arithmetic / Mathematics: Perform basic computations and 
approaches practical problems by choosing appropriately from a variety of mathematical techniques.
a) Determine optimum machining speeds, feeds, and depths 
of cut

b) Calculates “value added to the part”

c) Aligns machine and/or work holding device

d) Taps and threads

e) Keeps a running computation of individual grade

f) Interconvert’s fractions to decimal expressions

g) Use protractors to lay-out angle machining

h) Use trigonometry to solve angle and taper calculations

4. Listening: Receives, attends to, interprets, and responds to verbal 
massages and other cues.
a) Assimilate classroom instruction

b) Interpret and assimilate video instruction
c) Observe laboratory demonstrations

d) Seek and receive individual instruction in the laboratory

5. Speaking: Organizes ideas and communicates orally.
a) Participates in classroom discussions

b) Organize ideas and communicate specific questions to the 
instructor

c) Verbally affirms understanding of a concept, procedure, or 
required skill

d) Communicates with peers to ensure the smooth and safe 
operation of the laboratory

B. Thinking Skills: Thinks creatively, makes decisions, solves problems, 
visualizes, knows how to learn and reason.
1. Decision Making: Specifies goals and constraints, generates     
alternatives, considers risks, and evaluates and chooses best 
alternative.
a) Identifies personal goals
b) Identifies actions required to accomplish personal goals

2. Problem Solving: Recognizes problems and devises and 
implements plan of action.
a) Makes daily accommodations to stay on schedule

b) Seeks additional instruction / clarification for assignment 
completion

c) Balances social and academic life / responsibilities

d) Accepts responsibility

3. Seeing Things “In The Mind’s Eye”: Organizes, and processes 
symbols, pictures, graphs, objects, and other information.
a) Interprets technical drawings
b) Interprets technical illustrations and symbols

c) Understands both written and verbal instructions

d) Assimilates process during instructor demonstrations

4. Knowing “How To Learn”: Use efficient learning techniques to 
acquire and apply new knowledge and skills.
a) Demonstrate mastery of the basic skills and techniques

b) Use these sequential skills to support mastery of new skills

c) Understand the sequential nature of acquired skills and the 
subsequent knowledge application of new skills and 
techniques

5. Reasoning: Discover a rule or principle underlying the relationship  

between two or more objects and applies it when solving a problem.
a) Understands that practice may not make it perfect but it 
certainly will improve the skill of the operator

b) Understand that the quality of the product is a function of 
the time of the operation and the attitude and skill of the 
machinist

c) Understand the relationship between different metals and 
tool applied to the metal surface and adjusts machining 
parameters accordingly

C. Personal Qualities: Displays responsibility, self-esteem, sociality, self-
management, and integrity and honesty.
1. Responsibility: Exerts a high level of effort and perseverance 
towards goal attainment
a) Develops an understanding that in order to be successful 
you must be a “good” student

b) Develops an understanding that a “good” students is the 
one who is prompt to every class and has prepared for the 
days’ work

c) Develops an understanding good students know what they 
are going to do in class and does not waste time

d) Develops a fine work-ethic

2. Self-Esteem: Believe in own self-worth and maintains a positive 
view of self.
a) Learns to take pride in his or her work through positive 
reinforce
b) Sees himself or herself as an asset to the class through 
continued contributions to the group and a shared common 
goal
c) Understands that an individual with a p[ositive attitude and 
the belief in their own abilities will systematically seek 
solutions and be a valuable employee
3. Sociability: Demonstrates understanding, friendliness, 
adaptability, empathy, and politeness in group settings.
a) Assist classmates in improving technical skills

b) Assist students with special needs as a peer tutor

c) Share laboratory resources )machines, tools, and instructor’s 

individual attention)

4. Self-Management: Assesses self accurately, sets personal goals, 
monitors progress, and exhibits self-control.
a) Perform in-progress quality checks on machine parts

b) Maintain a record of academic achievement (individual 
grade book)

c) Make accommodations to laboratory schedules due to 
broken machine/tools

d) Accept the responsibility for self-management
5. Integrity / Honesty: Choose ethical courses of action
a) Accept the responsibility for own actions
b) Exhibit personal honesty at all times

c) Accept the challenge of doing your own work in the 
laboratory, during examination, and on outside assignments

d) Understand the consequences of unethical behaviors

POLICIES











A.
Attendance Policy:

The Precision Metalworking program expects students to attend all scheduled instructional activities. Regular class attendance is important and expected. The college considers both tardiness and early departure from class as forms of absenteeism. Students absent from class for any reason are still responsible for all work missed. Instructors have the right to determine whether work missed can be made up and have the liberty to set reasonable expectations for attendance based on frequency of class meetings and on the instructional delivery method, subject, type, and level of the class. Class attendance policies will be clearly stated for students by their respective instructors on separate documents (course outlines/schedules) or appendices to the master syllabus. 

B.
Grading Policy and Criteria: 
Students are graded on each written or lab assignment according to the grading rubric for that assignment. Students are responsible for completing each task and submitting each completed task to an instructor for evaluation. Each instructor will define their grading policy within their syllabus or course instructions. Work which is not completed by the due date will be averaged as a grade of 0. A comprehensive final written exam is given at the completion of all courses. Failure to complete the final exam will result in a failing grade (F) for the course.

C.
Academic Dishonesty:

The very nature of higher education requires that students adhere to accepted standards of academic integrity. Therefore, the College of Lake County has adopted the Student Rights and Responsibilities Policy (#403) and a Statement of Student Academic Integrity. These may be found in the Student Handbook. Among the violations of academic integrity listed and defined are: cheating, plagiarism, falsification and fabrication, unauthorized complicity, abuse of academic materials, complicity in academic dishonesty, falsification of records and official documents, personal misrepresentation and proxy, and bribes, favors, and threats.

It is the student’s responsibility to be aware of behaviors that constitute academic dishonesty. Pursuant to the due process guarantees contained in the Student Rights and Responsibilities Policy and Procedures on Student Academic Integrity, the minimum punishment for the first offense for a student found in violation of the standards of academic integrity is failure in the assignment. In addition, a disciplinary record will be established and kept on file in the office of the Vice President for Student Development.

D.
Accommodations for Disabilities:

If you are a student with a documented disability, such as needing extended time for exams and/or an in-class note taker, please present documentation to the Office of Students with Disabilities in L112 at the Grayslake campus. To schedule an appointment, please call (847) 543-2055 / TTY 223-0134. If you already have contacted the Office for Students with Disabilities and have completed the Instructor Notification Form, please schedule a time to meet with me and discuss your needs.

E.
Course Policies:

•
Homework is designed to focus on the topics and skills covered in class. The reading assignments focus on the following week’s lecture, while the written assignments reinforce the topics and skills covered in the current week.

•
You are responsible for all material covered in class even if you are late or absent from class. 

•
Due dates for each lab or assignment will be announced when each lab or assignment is issued.

•
All homework is due on the due date. No late work will be accepted for any reasons unless defined by the instructor.

•
Make-up tests must be arranged in advance. If a make-up test is scheduled and you fail to show-up, then you will receive no credit for that test.

•
No tape recording or video taping of the course is permitted unless you have allowances through the Office for Students with Disabilities (OSD).

•
No lap top or personal computers are permitted in the lab during tests.

•
No food or drinks are allowed in the lab.

•
You must use your student log-in at the beginning of class to log-in to the computers and log-out when class is completed.

•
You are responsible for assuring no personal belongings, texts, paperwork, or external storage drives are left in the lab.

•
If enrolled in a programming course, a USB SIM device may be issued to each student. You are responsible for the security and possession while using this USB SIM on your personal computer at home to verify and write programs. Predator Software will provide Technical support for this software and SIM while you are enrolled in the programming class. You will be required to hand-in this USB SIM on the last day of the course prior to being allowed to take the final exam. Failure to return the USB SIM no later than the last day of the course will result in a replacement fee of $100 being placed on your student account.

F.
Work Ethics: 

To fulfill the responsibility to teach essential workplace ethics, the career program evaluates students on attendance, character, teamwork, appearance, attitude, productivity, organizational skills, communication, cooperation, and respect. Because students are preparing for employment, it is essential that they become accustomed to standards of behavior in the workplace. As a part of course grades, faculty members may assign a grade for work ethics.

G.
Course Withdrawal: 

Students may withdraw from a course without academic penalty until the midpoint of the quarter (as stated in the Academic Calendar published in the ATC Catalog and Student Handbook). By withdrawing before the midpoint of the quarter, the student is automatically assigned a grade of W, which does not affect quarterly or cumulative grade point average. Grades of W will affect satisfactory academic progress for financial aid purposes. Students who stop attending class(es) without formally withdrawing risk earning a final grade of F, which will appear on the academic transcript. Refer to the ATC Catalog and Student Handbook for further details.

H.
Other Polices:

Safety and Equipment Abuse:

Repeated safety violations will result in a reduction of final grade, at the instructor’s discretion. 

Flagrant violations which result in equipment or personnel injury could result in automatic failure of the course.  

This workforce solution was funded by a grant awarded by the U.S. Department of Labor’s Employment and Training Administration. The solution was created by the grantee and does not necessarily reflect the official position of the U.S. Department of Labor. The Department of Labor makes no guarantees, warranties, or assurances of any kind, express or implied, with respect to such information, including any information on linked sites and including, but not limited to, accuracy of the information or its completeness, timelines, usefulness, adequacy, continued availability, or ownership. This solution is copyrighted by the institution that created it. Internal use, by an organization and/or personal use by an individual for  non-commercial purposes, is permissible. All other uses require the prior authorization of the copyright holder.


