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Course:
01.422




Agriculture Mechanics II

Unit 4:
Woodworking
Lesson 2:
Woodworking Project Using Power Tools




Georgia Performance Standards: 
AG-AMII-4 e, f
Academic Standards: ELA9RC2, ELA12LSV1, ELA9RL5, ELA10W3, MM1A3, MA1P1, MA1P3, SCSh2, SCSh3, SCSh4, SP1, SPS5, SPS7 
National Standards:

Objective: 

Assemble a project to plan specifications using power woodworking equipment.

Teaching Time:
Classroom:  2 hours

Laboratory:  10 hours
Grades: 9-12

Essential Question: What are some safety issues involved with using power tools on a woodworking project?
Unit Understandings, Themes, and Concepts: Students will learn how to follow a plan using various tools.
Primary Learning Goals: Students will assemble a project using woodworking equipment. 
Students with disabilities: For students with disabilities, the instructor should refer to the individual student's IEP to insure that the accommodations specified in the IEP are being provided within the classroom setting. Instructors should familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation within any given instructional activity or requirement.

Assessment Method/Type:

____ Constructed Response

____ Peer Assessment

_X__ Combined Methods

____ Selected Response

____ Informal Checks


____ Self Assessment
References:

Ed. Network and Data Transmission Network satellite, Stewart Peterson Inc. West Bend, WI.

Boyd, J. S. Practical Farm Buildings . Interstate Printers and Publishers, Inc. Danville, IL.

Power Tool Institute. Power Tool Safety.  Yachats, Oregon.  Free Videos & Materials on-line. (www.powertoolinstitute.com)

Shopware Educational Systems. Portable Power Tools Video Series. P.O. Box 1787, 101 Hill Road, Aberdeen, WA 98520. Phone 1-800-487-3392.

Shopware Educational Systems. Wood Shop Safety Computer Program. P.O. Box 1787, 101 Hill Road, Aberdeen, WA 98520. Phone 1-800-487-3392.

Meridian Education Corp. (1987) Teacher's Guide for the Table Saw, the Wood Lathe, the Band saw, the Radial Arm Saw and the Jointer & Surface Operation and Safety Videos@. Meridian Education Corporation. 205 E. Locust St. Bloomington, IL. 61701.

Herren, Ray V.   Agricultural Mechanics: Fundamentals and Applications.  Delmar Publishers, Inc.  Albany, NY.  
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Materials and Equipment:
One 1" x  6" pine boards for each student

Power Points:

Web Resources:
Georgia Performance Standards: 
AG-AMII-4 e, f
AG-AMII-4: Students will plan, design, draw, construct and preserve a woodworking project.

e.   Handle and use woodworking tools without causing injury.

f.     Demonstrate proper techniques for using hand tools to the standards set by the    instructor.

Academic Standards: ELA9RC2, ELA12LSV1, ELA9RL5, ELA10W3, MM1A3, MA1P1, MA1P3, SCSh2, SCSh3, SCSh4, SP1, SPS5, SPS7 
ELA9RC2 The student participates in discussions related to curricular learning in all subject areas.

ELA12LSV1 The student participates in student-to-teacher, student-to-student, and group verbal interactions.

ELA9RL5 The student understands and acquires new vocabulary and uses it correctly in reading and writing.

ELA10W3 The student uses research and technology to support writing. 

MM1A3. The student solves simple equations.

MA1P1. The student solves problems (using appropriate technology).

MA1P3. The student communicates mathematically.

SCSh2 The student uses standard safety practices for all classroom laboratory and field investigations.

SCSh3 The student identifies and investigates problems scientifically.

SCSh4 The student uses tools and instruments for observing, measuring, and manipulating scientific equipment and materials.

SP1 The student analyzes the relationships between force, mass, gravity, and the motion of objects.

SPS5 The student compares and contrasts the phases of matter as they relate to atomic and molecular motion.

SPS7 The student relates transformations and flow of energy within a system.

Teaching Procedure

Introduction and Mental Set

Woodshop safety rules are designed to protect people from injury.

Discussion
1.
General shop safety rules are:
A.
Do not use a power tool until you understand it thoroughly and it has been demonstrated by your instructor.

B.
Use guards on power tools

C.
Roll up long sleeves and be careful of loose fitting clothes in the woodworking areas of shop.

D.
Always keep fingers away from the moving cutting edges

E.
Keep the floor around the working area clean

F.
Make all adjustments with the power off (unplugged) and the tool at a dead stop

G.
Always wear approved eye protection

H.
Do not run in the shop

I.
Never talk to or interrupt anyone while he or she is using a power tool

J.
Remove the power plug before changing the cutter blades

K.
Never leave a power tool until it has stopped completely

L.
Report strange noises or faulty operation to your instructor

M.
The shop should be color coded for safety as follows:

1.
Red - Red is used to identify areas and items of danger or emergency items, such as safety switches and fire equipment.

2.
Orange - Orange is used to point out machine hazards such as edges and openings, and as a background color for electrical switches, levers, and controls.

3.
Yellow - Yellow is used to identify parts of machines such as wheels, levers, and knobs that control or adjust the machine.

4.
Blue - Blue is used for signs of warning or caution with white lettering.

5.
Green - Green indicates the presence of safety equipment, first aid, etc.

6.
White - White is used to mark off traffic areas with white arrows showing the direction of the traffic flow.  It is also used to mark off work areas around the shop.




7.

Gray - Gray is used on floors of work areas in the shop because it contrasts with the other safety colors.
2.
Portable power tools:

A.
The three general rules to when using power tools are:  

1. know the correct use and potential hazards of the tool you are about to use 

2. develop the proper skills for that tool 

3. keep the proper attitude 

B.
Portable sanders 

· The three types of sanders are the belt sander, the disk sander, and the vibrating sander. 

· The dust that is produced by sanding can be harmful to your eyes and lungs so wear safety glasses and dust mask.  

· The size of a belt sander is determined by the width of the belt used.  

· Applying too much pressure to the sander may clog the sander and burn the wood. 

· It can also cause excessive wear on the sander. 

· The speed can be determined by checking what the Revolutions Per Minute or RPMs of the sander are. 

· The two most important items that should be worn are eye protection and a dust mask. 

· Finish sander is another name for the vibrating sander. 

· The first thing that should be done before setup is to make sure the sander is unplugged. 

· Always sand with the grain and never sand for longer than 20 minutes. 

· After 20 minutes, take a break and let the sander cool off. 

C.
Portable circular saw: 

· The upper and lower guards surround the saw blade. 

· The upper guard is stationary. 

· The common types of blades are the general purpose, crosscut, ripping, and plywood blades.  

· A plywood blade is best suited for cutting plywood. 

· Blade size and the power of the motor make up the rating of a circular saw. 

· Sometimes the possible speed of rotation is included.

· Speed and power together determine the saw=s ability to cut different materials at different speeds. 

· Most circular saw blades turn at 4000 to 6000 RPM when measured under no load. 

· The blade should not extend more than one eighth (1/8) inch below the stock to be cut. 

· Adequate support needs to be provided when cutting a piece of wood. 

· You should know how to use the circular saw properly, and you should know the potential hazards associated with the saw.

D.
Saber saw:  

· The saber saw cuts on the up stroke. 

· A saw stroke is the distance that the blade moves in a complete cycle.

·  Most cuts are made by hand guiding along layout lines.

· Safety is important because the blade of the saber saw is almost always exposed- there is no safety guard present.

· The more teeth a saber saw blade has on it the smoother the cut it will make.  

· There is a blade designed for every kind of cutting, so a person should make sure they use the proper blade for the cutting they are going to do.  

· As the types of materials get harder to cut, more teeth per inch are needed to cut that particular stock. 

· The three most common operational problems are getting accurate cuts, avoid breaking blades, and preventing binding. 

· Hands and feet should be kept well clear of the path of the saber saw. 

· You should always keep the proper attitude when using the saber saw. 

· Mistakes and accidents can happen when a person gets frustrated or angry.

E.
Routers: 

· Are commonly used for shaping edges in carpentry, and cutting irregular shapes.  

· When the router is running, the motor spins at a high enough speed to make it feel like a gyroscope.  

· You should treat a router with great respect.  

· The depth of a cut is determined by the raising and lowering of the router base.  

· When you want to shape an edge on a piece of work, you use an edge forming bit.  

· Amps are used to determine the power of a router.  

· Most routers have power ranges between 5 and 15 amps. 

· You should always make sure the router is unplugged before beginning your setup.  

· You should let your router come up to full speed before beginning your cut.  

· The router should be unplugged, cleaned off, and put in its proper place on the work bench or cabinet when work is completed.

F.
Portable drill: 

· Care should always be used when using the portable drill. 

· The spindle chuck is the part of a drill that accepts the drill and driver bits.  

· The chuck key is used to tighten the spindle chuck.  

· Only straight and sharp drill bits should be used in the portable drill.  

· Small pieces of work should be securely clamped down.  

· A good way to mark a spot for drilling is to put an indentation into your work with an awl and hammer.  

· You should hold the drill until it comes to a complete stop. 

· When you are finished using the portable drill, you should unplug it, clean it off, and then put it away.  

· Eye protection should always be worn, as well as a dust mask and possibly ear plugs. 

· You should develop proper skills for the portable drill before you do a project.

A Student & Teacher=s Guide (AE007) on Safe Use of Portable Power Tools is available from the Ag Ed Network and the Data Transmission Network Satellite
4.
Stationary Wood Working Equipment

A.
The table saw 

· Can be used for crosscutting and ripping boards.

· A rip blade is used for cutting with the grain and a crosscut blade is used to cut across the grain.  

· A combination blade is best, because it can be used for both crosscutting and ripping boards.  

· The saw has a table with grooves in it for guiding the miter gauge which is used when crosscutting wood.  

· A rip fence is on the table and should be used only for ripping boards.  

· The saw guard should always be kept in place.

· A hand wheel in front of the saw raises and lowers the blade. 

· The blade should only be about a 1/8" above the board to be cut.  

· A hand wheel on the side of the saw is used to slant the blade when cutting bevels and chamfers (slanted cuts on ends and edges of boards).

· You should not stand even with the blade of the table saw while using it.  

· This will prevent you from getting hit by boards if a kickback occurs.  

· When ripping wide boards (wider than 6" between the blade & fence) keep your little finger over the fence at all times so that your fingers will be far from the blade. 

· When ripping boards narrower than 6" wide (between the blade & fence) use a push stick or push shoe to guide the work instead of your fingers.

· Before cutting warped or twisted boards, pass them on a jointer until at least one edge is square.

B.
The band saw 

· Maybe used to cut out curves and designs in wood.  

· Fingers should never become closer than 2" from the bandsaw blade.  

· Remember: This saw is also used in meat markets to cut meat and bones.

The following rules should be followed when sawing curves on the bandsaw:

· Make sure blade is narrow enough for the radii being cut.  (The sharper the curve the smaller the blade).

· Feed wood with your right hand and guide the wood with your left hand.

· Keep top blade guides 1/8" above the wood.

· Use relief cuts (cuts made up to the marked line at about 2" intervals) to reduce pressure on the blade when cutting sharp curves.

When cutting square corners on a bandsaw you should cut the short side first to reduce the length that has to be backed out from the blade.

Band Saw Safety

· Use a push stick when sawing small pieces

· Check for proper blade clearance

· Stop the saw and remove scraps with a stick

· Use safe blades

· Plan saw cuts to avoid backing out

· Cut small curves carefully

· Do not touch a broken blade until the two wheels have stopped turning

· Keep your fingers at least 2" away from the blade

C.
The thickness planner 

· Is used to reclaim used lumber by resurfacing it.  

· No more than 1/16" should be removed from the wood in a single pass.

D.
The wood lathe 

· Is used to make round spindles and bowls.  

· Never make adjustments while the lathe is running.  

· Keep the tool rest adjusted to within 1/8" of the work and slightly above the center of the wood.  

· Always turn the work over by hand before starting; to be sure it does not touch the tool rest.  

· The dead center of the tail stock should be lubricated with oil, soap or beeswax before starting the lathe.  

· The wood must be centered on the lathe.  

· This can be done by drawing an X from corner to corner of the square ends.  

· Always hold wood lathe tools against the tool rest with both hands.  

· A back saw is used to cut kerfs in the square end of the wood that will be held by the head stock end of the lathe. 

· Calipers are used to determine if the rounded stock is the correct size.  

· Straight lines may be marked on rounded stock by touching it with a pencil held against the tool rest while the wood is turning.  

· Remove the tool rest before sanding cylindrical stock.  

· Hold the sand paper with both hands and move it back and forth over the revolving stock.
5.
Activities

A.
Complete Part A: Portable Power Tools@ of the Woodshop Safety computer program from Shopware and turn in your score to your instructor.

B.
 Complete Part B: Stationary Wood Shop Equipment@ of the Woodshop Safety computer program from Shopware and turn in your score to your instructor.

C.
You must score 100% on these programs before you will be allowed to use power tools and equipment.  The instructor will print out your scores and let you know when you scored high enough to use the equipment.
D.
Use the table saw to cut the wood for the project your instructor has approved.

E.
Use a belt, disk or vibrating sander to sand the surface of your boards.

F.
Shape the edges of the boards to give your project a finished look.

6.
Teacher demonstration
The teacher should demonstrate proper and safe use of each tool or machine before allowing students to use them.
7.
Audio Visuals
Meridian Education Corp. (1987) Teacher's Guide for The Table Saw, The Wood Lathe, The Bandsaw, The Radial Arm Saw, The Jointer & Surfacer Operation and Safety Videos. Meridian Education Corporation. 205 E. Locust St. Bloomington, IL 61701
Shopware Educational Systems. Portable Power Tools Video Series. P.O. Box 1787, 101 Hill Road, Aberdeen, WA 98520. Phone 1-800-487-3392.

Shopware Educational Systems. Wood Shop Safety Computer Program.

8.
A Student & Teacher=s Guide (AE007) on Safe Use of Portable Power Tools is available from the Ag Ed Network and the Data Transmission Network Satellite.
Summary

 

Wood shop safety rules are designed to protect people from injury.  General shop safety rules are designed to protect you and others in the shop.  Following these safety rules and using common sense will help to avoid accidents and result in a better quality project.
Evaluation

All students should be required to pass a safety test before being allowed to use each power tool discussed.

What are routers commonly used for?

When you are completely done with the portable drill, what should you do?

What are the three most common operational problems associated with a saber saw?

What are the three general safety rules for using any power tool?

What parts of the circular saw surrounds the saw blade?
Individual Learning Activity

Lesson:
Woodworking Project Using Power Tools
Assignment:
Choose one of the topics below and research it. Write a report on your findings that answers the question or explains the concept and shows why it is relevant to your life.

Assemble a project to plan specifications using power woodworking equipment.

Minimum Requirements:

1. Paper must be typed in 12 point font and at least one page in length. The paper may be double-spaced. 

2. At least two credible references must be properly cited.

3. All work must be original. No plagiarism! Any use of  

another’s ideas without giving credit will result in a zero.

4. Papers will be graded on content (amount of good information, accuracy, etc.) and mechanics (grammar, spelling, and punctuation.)

Due Date:

Points/Grade Available:

Individual Learning Activity Rubric

	Content - offers current information on the topic chosen, thoroughly covers each aspect of the question, and demonstrates understanding and mastery of the lesson. The paper should include information and issues of state and local importance.
	35 pts.



	Critical Analysis - logical process of analyzing and reporting information that examines and explains the topic selected. The paper should go beyond simply listing facts and must include why the concept is relevant to the student’s life. 
	25 pts.

	Organization- The paper should have an orderly structure that demonstrates a logical flow of ideas.
	15 pts.

	Mechanics- spelling, grammar, punctuation, font size, double spacing, citation, etc. Essentially, the paper should meet all specifications and be executed following rules of proper written English.
	15 pts.


Group Learning Activity

Lesson: 
Woodworking Project Using Power Tools
Assignment: 
Choose one of the topics below and research it. With your group, prepare a presentation to teach the class your concept.

Assemble a project to plan specifications using power woodworking equipment.

Your presentation should include the following:

1. A lesson plan outlining exactly what your group will teach and how the information will be taught

2. A Power Point of at least twelve slides

3. Notes containing the information the class will be responsible for (these can be printed and given to the class, written on the board, or part of the Power Point). A copy of the notes will be turned in to the instructor.

4. Some type of interactive activity for the class (game, problem solving activity, interactive model, etc.)

5. Your group must also prepare an assessment for the class. This assessment can be written or oral, but should show the instructor that the class understands and has retained the material being taught.

Due Date:

Points/Grade Available:

All work must be original. No plagiarism! Any use of  

another’s ideas without giving credit will result in a zero.

Group Learning Activity Rubric

	Lesson Plan – The group submits a thorough, detailed lesson plan highlighting the content and organization of their lesson.
	10 pts.

	PowerPoint – The group presents a Power Point of at least twelve slides that contains information and pictures vital to the lesson with additional information or examples for enhancement.
	20 pts.

	Interactive Activity – Some type of interactive activity is used to help teach the lesson. The activity should contribute to the mastery of content and involve the entire class in some way.
	15 pts.

	Assessment – A fair, thorough assessment is prepared and administered based on the information presented to the class. Poor grades on the assessment by a few members of the class are excusable, but if the entire class has difficulty, the points awarded in this category may be lowered at the discretion of the instructor.
	   15 pts.

	Content – The group should cover the concept (within reason) in entirety. The group may study actual lesson plans to help decide what should be emphasized.
	    25 pts.

	Overall Effect – The group is prepared, enthusiastic, and interesting, and the lesson flows smoothly. 
	    15 pts.


Presentation Learning Activity
Lesson:
Woodworking Project Using Power Tools
Assignment:
Choose one of the topics below, research it, and prepare a presentation that answers the question or explains the concept and shows why it is relevant to your life.

Assemble a project to plan specifications using power woodworking equipment.

Minimum Requirements:

Oral Report Option

1.   Write a paper on one of the topics and orally present your work to the class.

2.   Paper may be double-spaced and should be at least one page in length, resulting in a two to five minute presentation. 

3.   At least two references must be properly cited. 

4.   The presentation of the report will be graded secondary 

      to the content of the paper.

PowerPoint Option

1. Presentation should be at least ten slides in length

2. Presentation should include at least four photos.

3. Presentation should be two to five minutes in length.

4. Grammar and spelling will be graded by the same standards as any other written assignment.

5. At least two references must be properly cited.

Poster Option:

1. Prepare a poster that answers/explains one of the topics. You will present your poster to the class.

2. Your poster should include both text and graphics that help communicate your research.

3. At least two sources of information should be properly cited on the back of the poster.

4. Neatness and appearance of the poster will be graded.

5. Poster presentation should last two to five minutes.

Due Date:

Points/Grade Available:

For all presentations: All work must be original. No plagiarism! Any use of another’s work or ideas without giving proper credit will result in a zero.

Presentation Learning Activity Rubric

	Content- offers current information on the topic chosen, thoroughly covers each aspect of the question, and demonstrates understanding and mastery of the lesson. The presentation should include information and issues of state and local importance.
	40 pts.

	Critical Analysis/Organization – The presentation shows a logical process of analyzing and reporting information that examines and explains the topic selected. The presentation should go beyond simply listing facts and must include why the concept is relevant to the student’s life.
	20 pts.

	Presentation – The student makes a genuine effort to present, not just read the material. The student should present with confidence using techniques like eye contact and voice inflexion to make his or her point. Although content takes precedence over presentation, the experience of successfully presenting in front of a class is part of the basis of this assignment.
	25 pts.

	Mechanics- spelling, grammar, punctuation, font size, double spacing, citation, etc. Essentially, the presentation should meet all guidelines set forth and should be executed in proper written English. For the poster, this includes neatness and appearance.
	15 pts.


Essential Question:

What are the safety issues involved with using power tools on a woodworking project?
Vocabulary
Safety Color Code
Portable Circular Saw

Saber Saw

Portable Drill
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