Teacher Name:  McGregor – Sample Laboratory Lesson  


	Lesson Title:

Tapping Threads in a Hole Drilled in Steel (Lab Lesson)
	Unit Title:

Cold Metal Working Skills

	

	Lesson Purpose/Goal:

The purpose of this lesson is to allow students to develop the skill of tapping a drilled hole in steel.
	Time:

1 hour

	

	Instructional Objectives: (Students…)
1. Reference a tap/drill chart and select an appropriate twist drill size for threat type and hole size;

2. Mark and drill steel with a drill press; 

3. Set-up and utilize an appropriate size tap and thread type for a drilled hole; and

4. Self-Demonstrate and Evaluate the process of tapping a drilled hole in steel by another student.

	

	TEKS:


	TAKS:


	LifeKnowledge Precept: (If Applicable)


	

	Materials/Supplies Needed:

· Tap/Thread/Drill Size Chart

· Tap/Thread/Drill Size Chart Worksheet (Attached)

· Drill press, punch, hammer, lubricant, twist drills

· Tap & Die Set

· Number/Letter Punches

· 3” x 1/8” x 5” Steel Flat (one for each student)

	

	References:

·  None

	

	Global Contextual Set: (1. Where we have been;  2. Where we are going & why;  3. What we are doing today;  4. How learners should conduct themselves)
1.  Working on various cold metal skills

2.  Working toward the utilization of hot metal skills and project construction

3.  Tapping holes drilled in steel

4.  Work safely, diligently and independently

	

	Focus/Interest Approach/Anticipatory Set:  (Captures attention and focuses students’ thinking through physical/cognitive engagement.  Principle – Experience before label.)

·  Teacher takes a bolt and several different nuts that are of the wrong size.  Prompt students to tell you to make a nut using a piece of steel.  Use questioning to lead them to the answer.

	

	Lesson Content:

	Objective 1: (Reference a tap/drill chart and select an appropriate twist drill size for threat type and hole size)
	Teaching Method:

Method Demonstration

	(Include all content, activities, directions, scripting, etc. below.  Use as much space as needed)
	

	· Steps:

· Decide bolt size & thread type (tap size)

· Find bolt size and thread type on chart (tap size)

· Cross-reference twist drill size from tap size

· Preview, Do, Review

· Have three students practice
	Notes:

Remember worksheet copies

	Checking for Understanding:

· Worksheet with 5 tap sizes.  Have students complete immediately.

	Contextual Bridge:

· Okay, we have learned to select the appropriate twist drill, now let’s drill a hole!



	

	Objective 2: (Mark and drill steel with a drill press)
	Teaching Method:

Method Demonstration

	(Include all content, activities, directions, scripting, etc. below.  Use as much space as needed)
	

	· Steps:

· Mark (Use center punch and ball-peen hammer)
· Chuck Appropriate Twist Drill

· Secure Work With Clamp (Twist drill must be aligned with mark on steel)

· Drill & Lubricate (Do not force the twist drill – Allow the machine to do the work.)
· Remove Work, Clean & De-Burr

· Preview, Do, Review

· Have two students practice
· No IP – IP will occur during individual work.
	Notes:

It is imperative that safety be reinforced.  No lose clothing, Secure work with clamp, etc.

While teaching the steps create hand motions for each step and utilize the E-Moments, Motion Moment and Choral Response.

	Checking for Understanding:

· Review the motions and choral response one last time.

	Contextual Bridge:

· We know how to select a twist drill and we have a hole!  Now, let’s cut the threads in the hole.

	

	Objective 3: (Set-up and utilize an appropriate size tap and thread type for a drilled hole)
	Teaching Method:

Method Demonstration

	(Include all content, activities, directions, scripting, etc. below.  Use as much space as needed)
	

	· Steps:

· Choose the appropriate tap (Be sure to select the tap you cross referenced to a twist drill earlier on the tap/drill chart.)
· Chuck the tap in the tap handle (Tighten adequately)
· Start the Threads (Place the tap in the hole and bear down using slow and steady turns until the tap begins to cut on its own.)
· Lubricate the tap

· Three Turns Right – One Turn Left (Right turns cut threads while the left turn breaks free the filings/cuttings.)
· Repeat steps 4 & 5 until all threads are cut.

· Preview, Do, Review

· Have one student practice

· No IP – IP will occur during individual work.
	Notes:

When selecting and starting the tap it is important to provide students a “starting” or “running” tap for this project.  A “bottoming” tap will be difficult to start.

	Checking for Understanding:

· Question while reviewing the steps.

	Contextual Bridge:

· Success!  Now, let’s make one of our own!

	

	

	Guided Practice:  (Group oriented and teacher supported.  Include all activities, directions, and description below.)
·  Guided practice was completed during each method demonstration.  It is very important that various students had the chance to practice in the method demonstrations.

	Contextual Bridge:

·  Success!  Now, let’s make one of our own!

	

	Independent Practice:  (Individualized and independent activity occurring in the classroom.  Include all activities, directions, and description below.)
·  Utilizing the project sheet attached to this lesson, students rotate from station to station completing the tapping project.  It is very important that you have multiple tools and opportunities for several students to work simultaneously at each station.

	

	Closure - Global Contextual Set: (1. Where we have been;  2. Where we are going & why;  3. What we will do next;  4. How learners should conduct themselves or what supplies are needed next.)
1. In our diligent work toward project development and learning how to implement hot metal techniques, 

2. we have just added a new tool to our cold metal working toolbox!

3. Tomorrow we will focus on creating the bolts that will fit in the holes we threaded today.
4. As with today, tomorrow we will need to be ready to work safely, diligently and independently.

	

	Extension Activity:  (Optional)
· Students completing early may assist other learners, assist the teacher with tool or supply management or prepare for the threading project to follow this lesson.

	

	Assessment:  (What formal method will be utilized to measure students’ knowledge/learning?)
· Threaded holes and bolt stock will be graded on quality of work standards provided in the grading rubric.


(*Note:  All supplemental materials including but not limited to handouts, visuals, worksheets, etc. required for the lesson is to be included on the following pages.  Each should be separated by a page break.)
Name:  





Tap/Drill Size Selection Practice

Directions:  Using the tap/drill size chart, choose the correct drill size in inches for the following tap sizes.

	Tap Size
	Drill Size in Inches

	5/16 NC


	

	3/8 NF


	

	7/16 NF


	

	1/2 NC


	

	1/4 NC


	


Name:  





Threading Holes Drilled in Steel

Laboratory Project Sheet

Directions:  Follow this project sheet step-by-step.  If you find yourself waiting at a station for tools or equipment, please speak with your teacher to ask for assistance.  After completing each station, see your teacher for grading before continuing to the next station.

Station 1:  Marking & Cutting Metal
1. Cut a piece of 3” x 1/8” Steel Flat 5” long utilizing a vice and hacksaw.

2. Using soapstone and a ruler/square mark the metal every inch in the center of the flat.  See image.

3. Mark each drill point with a center punch.

4. With the number/letter punches, mark each drill point as identified in the drawing.



Station 2:  Drill Press

1. Reference the appropriate twist drill for each drill point.  

2. Chuck Appropriate Twist Drill

3. Secure Work With Clamp (Twist drill must be aligned with mark on steel)

4. Drill & Lubricate (Do not force the twist drill – Allow the machine to do the work.)

5. Remove Work, Clean & De-Burr

6. Note:  Allow others to rotate in and use the drill press.  Please be considerate of others’ needs and time.

Station 3:  Cutting Threads for Each Hole  (For each hole size, complete the following steps.)

1. Choose the appropriate tap (Be sure to select the tap you cross referenced to a twist drill earlier on the tap/drill chart.)
2. Chuck the tap in the tap handle (Tighten adequately)
3. Start the Threads (Place the tap in the hole and bear down using slow and steady turns until the tap begins to cut on its own.)
4. Lubricate the tap

5. Three Turns Right – One Turn Left (Right turns cut threads while the left turn breaks free the filings/cuttings.)
6. Repeat steps 4 & 5 until all threads are cut.

Student Name:  





Tapping Holes Drilled in Steel – Grading Rubric

	Section & Description
	Possible Points
	Points Earned

	Marking & Cutting Metal
	
	

	Safety
	9
	

	Length of Flat – 5”
	6
	

	Measurement of Layout
	6
	

	Center Punch Marks
	6
	

	Number/Letter Punches (Neatness)
	6
	

	Drill Press Procedures
	
	

	Safety & Securing Work
	10
	

	Appropriate Twist Drill Selection
	6
	

	Chuck Procedure
	6
	

	Operation of Drill Press & Lubrication
	6
	

	Removal and De-Burr
	6
	

	Cutting Threads for Each Hole
	
	

	Safety
	9
	

	Choose Appropriate Equipment
	6
	

	Starting Tap
	6
	

	Lubrication
	6
	

	Thread Cutting Procedure
	6
	

	Total
	100
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