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COURSE DESCRIPTION:
This course covers the use of precision measuring instruments and interpreting engineering drawings. Emphasis is placed on the inspection of machine parts using a wide variety of measuring instruments and interpreting engineering drawings using modern conventions, symbols, datums, datum targets, projected tolerance zones, and industry specifications and standards.  Upon completion students should be able to demonstrate correct use of measuring instruments and display print reading skills in line with NIMS certification standards.
CONTACT/CREDIT HOURS 

Theory Credit Hours  
  

1 hour
Lab Credit Hours



2 hours  

Total Credit Hours 



3 hours
NOTE: Theory credit hours are a 1:1 contact to credit ratio.  Colleges may schedule lab hours as 3:1 and/or 2:1 contact to credit ratio.  Clinical hours are 3:1 contact to credit ratio. (Ref Board Policy 705.01)

PREREQUISITE COURSES 
As determined by college.
CO-REQUISITE COURSES 
As determined by college.
PROFESSIONAL COMPETENCIES

· Use a steel rule as a precision measurement instrument.
· Use micrometer precision measurement instruments.
· Use Vernier measuring instruments.
· Use various gages to perform precision measurements.
· Use indicators for measurement purposes.
· Use basic print reading skills. 

· Interpret industry specifications from engineered drawings. 

INSTRUCTIONAL GOALS

· Cognitive – Comprehend principles and concepts related to tool making.
· Psychomotor – Apply principles of tool making.
· Affective – Value the importance of adhering to policy and procedures related to tool making.
STUDENT OBJECTIVES

Condition Statement:  Unless otherwise indicated, evaluation of student’s attainment of objectives is based on knowledge gained from this course.  Specifications may be in the form of, but not limited to, cognitive skills diagnostic instruments, manufacturer’s specifications, technical orders, regulations, national and state codes, certification agencies, locally developed lab/clinical assignments, or any combination of specifications.

STUDENT LEARNING OUTCOMES
	MODULE A – THE STEEL RULE

	MODULE DESCRIPTION – This module covers the use of the steel rule in inspection and process improvement.  Emphasis is placed on the usage, care, and maintenance of the steel rule as a precision measurement instrument.  NIMS Level 1, Duty Areas 2.0 (all) and 3.0 (all) are addressed in this module.  

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	A1.0
Use a steel rule as a precision measurement instrument.
	A1.1
Use the steel rule to perform precision measurements.
	3

	LEARNING OBJECTIVES 
	KSA

	A1.1.1
Differentiate between various types of steel rules.

A1.1.2
Describe how to read a U.S. Conventional steel rule.

A1.1.3
Describe how to read a Metric steel rule.

A1.1.4
Describe how to care and maintain steel rules.
	3

2

2

3

	MODULE A OUTLINE:

· Types and uses

· US Conventional

· Metric

· Care and maintaining
· Inspection


	MODULE B – MICROMETERS

	MODULE DESCRIPTION – This module covers the use of the micrometer caliper in inspection and process improvement.  Emphasis is placed on the usage, care, and maintenance of the micrometer caliper as a precision measurement instrument.  NIMS Level 1, Duty Areas 2.0 (all) and 3.0 (all) are addressed in this module.  

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	B1.0
Use micrometer precision measurement instruments.
	B1.1
Use micrometers to perform precision measurements.
	3

	LEARNING OBJECTIVES 
	KSA

	B1.1.1
Differentiate between various types of micrometers. 

B1.1.2
Describe considerations for using micrometers in order to obtain accurate readings.

B1.1.3
Describe how to read an inch and metric-based micrometer.

B1.1.4
Describe how to use an inside micrometer.

B1.1.5
Describe how to use a micrometer depth gage.

B1.1.6
Describe how to care and maintain micrometers.

	3
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	MODULE B OUTLINE:

· Types and uses

· Inch and metric-based

· Inside micrometer

· Micrometer depth gage

· Care and maintaining
· Inspection


	MODULE C – CALIPERS AND VERNIER MEASURING TOOLS

	MODULE DESCRIPTION – This module covers the use of vernier measuring tools in inspection and process improvement.  Emphasis is placed on the usage, care, and maintenance of vernier measuring tools as precision measurement instruments.  NIMS Level 1, Duty Areas 2.0 (all) and 3.0 (all) are addressed in this module.  

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	C1.0
Use Vernier measuring instruments.
	C1.1
Use Vernier measuring tools to perform precision measurements.
	3

	LEARNING OBJECTIVES 
	KSA

	C1.1.1
Differentiate between various types of Vernier calipers.

C1.1.2
Describe how to read an inch-based Vernier scale.

C1.1.3
Describe how to read a metric-based Vernier scale.

C1.1.4
Describe considerations for using Vernier calipers in order to obtain accurate readings.

C1.1.5
Describe how to use a Universal Vernier Bevel Protractor.

C1.1.6 
Describe how to and use and read a height gage

C1.1.7 
Describe how to care and maintain Vernier measuring tools.

	3
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	MODULE C OUTLINE:

· Types and uses

· Inch-based

· Metric-based

· Vernier calipers (inside and outside)

· Dial calipers (inside and outside)

· Universal Vernier Bevel Protractor

· Height gages

· Care and maintaining
· Inspection




	MODULE D – GAGES

	MODULE DESCRIPTION – This module covers the use of gages in inspection and process improvement.  Emphasis is placed on the usage, care, and maintenance of gages as precision measurement instruments.  NIMS Level 1, Duty Areas 2.0 (all) and 3.0 (all) are addressed in this module.  

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	D1.0
Use various gages to perform precision measurements.  
	D1.1
Use various gages to perform precision measurements.
	3

	LEARNING OBJECTIVES 
	KSA

	D1.1.1
Differentiate between various types of gages.

D1.1.2
Describe how to use a plug gage.

D1.1.3
Describe how to use a ring gage.

D1.1.4
Describe how to use gage blocks. 

D1.1.5
Describe how to use a thickness gage.

D1.1.6
Describe how to use a screw pitch gage.

D1.1.7
Describe how to use a fillet and radius gage.

D1.1.8
Describe how to use a profilometer

D1.1.9 
Describe how to and use coordinate measuring machines

D1.1.10 
Describe how to and use surface plates/angle plates

D1.1.11
Describe how to and use an inside caliper.

D1.1.12
Describe how to and use a telescoping gage.

D1.1.13 
Describe how to and use a small hole gage. 

D1.1.14 
Describe how to care and maintain various gages.
	3
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	MODULE D OUTLINE:

· Type and uses

· Plug

· Ring

· Thread

· Gage blocks

· Optical comparator (manual and computer numeric control (CNC)

· Thickness

· Screw pitch

· Fillet and radius

· Profilometer

· Coordinate measuring machine (CMM)

· Inside caliper

· Telescoping gage

· Small hole gage

· Surface plate

· Care and maintaining

· Inspection




	MODULE E – INDICATORS

	MODULE DESCRIPTION – This module covers the use of indicators in inspection and process improvement.  Emphasis is placed on the usage, care, and maintenance of indicators as precision measurement instruments.  NIMS Level 1, Duty Areas 2.0 (all) and 3.0 (all) are addressed in this module.  

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	E1.0
Use indicators for measurement purposes.
	E1.1
Perform precision measurements using various indicators.
	3

	LEARNING OBJECTIVES 
	KSA

	E.1.1.1 
Differentiate between various types of indicators.

E.1.1.2 
Describe how to use universal dial test indicators.

E.1.1.3 
Describe how to use perpendicular dial test (plunger-type) indicators.

E.1.1.4 
Describe how to use continuous reading indicators.

E.1.1.5 
Describe how to use digital direct reading indicators.

E.1.1.6 
Describe how to use various indicator attachments.

E.1.1.7 
Describe how to care and maintain various types of indicators and indicator attachments.

	3
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	MODULE E OUTLINE:

· Types and uses

· Universal dial test

· Perpendicular dial test (plunger-type)

· Continuous reading

· Digital direct reading

· Indicator attachments

· Care and maintaining

· Inspection


	MODULE F – PRINT READING FOR MACHINISTS

	MODULE DESCRIPTION – This module is designed to teach participants how to interpret engineering drawings using modern conventions, symbols, datums, datum targets, and projected tolerance zones.  NIMS Level 1, Duty Areas 2.0 (all) and 3.0 (all) are addressed in this module.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	F1.0
Use basic print reading skills.
	F1.1
This competency is measured cognitively.
	2

	LEARNING OBJECTIVES 
	KSA

	F1.1.1 
Identify line types

F1.1.2
Identify Geometric Dimensioning and Tolerancing symbols.

F1.1.3
Define Geometric Dimensioning and Tolerancing terms.

F1.1.4
Locate and interpret various sections of an orthographic (three-view) projection drawing.

F1.1.5 
Read and interpret types of lettering and dimensions.

F1.1.6 
Read and interpret auxiliary views.

F1.1.7 
Read and interpret detail drawings.

F1.1.8 
Read and interpret assembly drawings.

F1.1.9 
Read and interpret geometric tolerances.

F1.1.10 
Read and interpret section views and details.

F1.1.11 
Read and interpret pictorial drawings.

F1.1.12 
Read and interpret the title block, materials list, notes, and revisions or engineering changes



	1
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	MODULE F OUTLINE:

· Line types

· Symbols

· Terms

· Orthographic Projection drawings (three-view)

· Lettering and Dimensions

· Auxiliary views

· Detail drawings

· Assembly drawings

· Geometric tolerances

· Section views

· Pictorial drawings

· Title page, material list, notes, revision or engineering change


	MODULE G – INDUSTRY STANDARDS

	MODULE DESCRIPTION – This module covers basic principles about industry standards that the machinist is to comply to while producing a part.  NIMS Level 1, Duty Areas 2.0 (all) and 3.0 (all) are addressed in this module.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	G1.0
Interpret industry 


specifications from engineered drawings.
	G1.1
This competency is measured cognitively.
	2

	LEARNING OBJECTIVES 
	KSA

	G1.1.1 
Recognize and explain GD&T principles such as limits and specified dimensions.

G1.1.2
Explain the purpose and use of Datums.

G1.1.3
Describe the meaning of maximum material condition.
G1.1.4
Describe the meaning of extreme form variation.
G1.1.5
Explain the meaning of clearance fit.
G1.1.6
Explain the meaning of interference fit.

G1.1.7 
Read and explain thread representation and specifications.

G1.1.8 
Recognize fastener specification requirements.

G1.1.9 
Read and explain specifications and callouts for machining processes.

G1.1.10 
Describe machining specification compliance measures.

G1.1.11 
Read and explain specifications for gears, splines, and serrations.

G1.1.12 
Locate, read, and explain industry standards.
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	MODULE G OUTLINE:

· GD & T principles

· Datums

· Maximum material condition

· Extreme form variation

· Clearance fit

· Interference fit

· Thread representation and specifications

· Fastener specifications

· Machining processes—specifications and callouts

· Machining compliance

· Gears, splines, and serrations

· Industry standards



LEARNING OUTCOMES Table of specifications

The table below identifies the percentage of learning objectives for each module.  Instructors should develop sufficient numbers of test items at the appropriate level of evaluation.  
	
	Limited Knowledge and Proficiency
	Moderate Knowledge and Proficiency
	Advanced Knowledge and Proficiency
	Superior Knowledge and Proficiency

	KSA
	1
	2
	3
	4

	Module A
	
	50%
	50%
	

	Module B
	
	67%
	33%
	

	Module C
	
	71%
	29%
	

	Module D
	
	86%
	14%
	

	Module E
	
	71%
	29%
	

	Module F
	25%
	75%
	
	

	Module G
	9%
	58%
	33%
	


	Learner’s Knowledge, Skills and Abilities

	Indicator
	Key Terms
	Description

	1
	Limited Knowledge and Proficiency
	· Identifies basic facts and terms about the subject or competency.

· Performs simple tasks associated with the competency.  Needs to be told or shown how to do most tasks.  

· Requires close supervision.

	2
	Moderate Knowledge and Proficiency
	· Identifies relationship of basic facts and states general principles and can determine step-by-step procedures for doing the competency.

· Performs most parts of the competency.  Needs help only on hardest parts.  

· Requires limited supervision.

	3
	Advanced Knowledge and Proficiency
	· Analyzes facts and principles and draws conclusions about the subject to include why and when the competency must be done and why each step is needed.  Can predict outcomes.

· Performs all parts of the competency.  Needs only a spot check of completed work.  

· Requires little or no direct supervision.

	4
	Superior Knowledge and Proficiency
	· Can evaluate conditions and make appropriate decisions as related to resolving problems. 

· Performs competency quickly and accurately with no direct supervision and is able to instruct and supervise others.  
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