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Course: AG-AMI-01.421

Agricultural Mechanics I

Unit 4:
Woodworking
Lesson 2:
Demonstrating Woodworking Safety

Georgia Performance Standards: AG-AMI-4 (a-e)
Academic Standards: ELA9RC2, ELA12LSV1, ELA9RL5, SCSh2, ELA10W3
National Standards:

Objectives: 











1. Describe a safe work environment.

2. Eliminate hazards in woodworking.

3. Distinguish the areas identified by various safety colors and the importance of the coding.

4. Describe the meaning of each safety color.

5. Exhibit proper dress and protective devices for laboratory activities.
Teaching Time: 
1.5 hours
Grades: 9-12
Essential Question: What characteristics would be present in a safe work environment?
Unit Understandings, Themes, and Concepts:

Students will learn how to eliminate hazards in woodworking. Students will also learn how to distinguish the areas identified by various safety colors and the importance of the coding.
Primary Learning Goals: Students will be able to distinguish the areas identified by various safety colors and the importance of the coding.

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:

Borne, C. J.  AEN 201 Wood and Metal Technology Laboratory Manual. Fort Valley State University, Department of Agricultural Instruction, Fort Valley, GA. 

Burke, Stan & T.J. Wakeman.  Modern Agricultural Mechanics.  Interstate Publishers, Inc.  Danville, IL.  

Power Tool Institute.  Power Tool Safety.  Yachats, Oregon.  (Free videos & materials on-line).
Shopware Educational Systems. Woodshop Safety Computer Program. P.O. Box 1787, 101 Hill Road, Aberdeen, WA 98520.

Borne, C. J.  Agricultural Engineering Technology Library Volume I, Lesson AE022 Woodshop Safety. Ag Ed Network, Stewart Petreson Inc., West Bend, WI. 

Herren, Ray V.   Agricultural Mechanics: Fundamentals and Applications.  Delmar Publishers, Inc.  Albany, NY.  

AAVIM, Safety Color Coding for the Shop.

PPT_Shop_Safety_Mike_Tesnohlidek
PPT_First_Aid_Joel_Wondra

PPT_Safety_Colors_Quiz_Josh_Allen_Dec_2003_created_in_XP
Materials and Equipment:

Obtain enough 1" x 6" pine boards for each student to make a house sign while demonstrating the safe and proper use of the table saw and router.
PowerPoints:
Web Resources:

Georgia Performance Standards:

AG-AMI-4:  Students will demonstrate the proper Woodworking Safety.

a. Describe a safe work environment.

b. Eliminate hazards in woodworking.

c. Distinguish the areas identified by various safety colors and the importance of the coding.

d. Describe the meaning of each safety color.

e. Exhibit proper dress and protective devices for laboratory activities.

Academic Standards:

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. 

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

Teaching Procedure

Introduction and Mental Set

Woodshop safety rules are designed to protect people from injury and to allow for safe operation and/or use of tools; however, many people are injured while woodworking.
Ask students to share possible woodworking accidents they have witnessed or heard.  Examples may be getting sawdust in the eyes because safety goggles were not worn, cuts, possible loss of fingers caused by not using guards, splinters in the hand, etc.
Discuss how the tools and woodworking machines will be used by students to build a project such as a toolbox.  Show a safety video for each tool and machine that the student will be required to use.  (Woodworking Power Tool and Machine Safety Videos can be obtained from Shopware Educational Systems by calling 1-800-487-3392.)





Discussion

Note:  Power Point on Safety Rules and Lab Color Coding

1.
What characteristics would be present in a safe work environment?

A.
The work area would be clean

B.
Tools would be clean and sharp

C.
Properly labeled color-coded safety zones would be identified

D.
All equipment guards would be attached and functional

E.
All equipment/tools properly grounded

F.
Equipment regularly serviced

G.
Environmentally safe (no fumes, sawdust)

H.
Organized

I.
Safety conscious workers

2.
Activity

Divide the students into groups of three to tour the lab.  Have the students develop a list of safe and unsafe situations they have observed.  Note: You may have to Set up@ some unsafe scenarios for the students to troubleshoot.  Also, have the students suggest a solution for each unsafe situation they find.  Have the groups report their findings to the entire class.

3.
What is the importance of color-coding?

A.
Color coding alerts everyone about specific dangers/cautions associated with specific equipment and areas.

B.
Color coding informs visitors to the lab as to acceptable traffic patterns they may use.
4.
What are the specific safety colors and what do they 

                      designate?

Discuss AAVIM Safety and Color Coding for the Shop
A.
Red - Red is used to identify areas or items of danger or emergency, such as safety switches and fire equipment.

B.
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.

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

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

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

F.
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.

G.
Gray - Gray is used on floors of work areas in the shop because it contrasts with the other safety colors.
5.
What clothing or safety items should be worn in the wood working area?
A.
No loose fitting clothing

B.
Appropriate, approved eye protection

C.
Appropriate shoes:  Heavy steel-toed shoes when working with heavy and large lumber.

D.
Gloves when handling rough cut lumber

E.
Respirator if proper dust removal systems are not in place

F.
Hearing protection

6.
What are general shop safety rules we should implement in the shop?  

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.
Always keep fingers away from the moving cutting edges.

D.
Keep the floor around the working area clean.

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

F.
Always wear approved eye protection.

G.
Always use hearing protection when running such machines as the planer, router, etc.

H.
Do not run in the shop.

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


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

K.
Always remain at least six feet away from a person operating a machine.

L.
Remove the power plug before changing the cutter blades.

M.
Report strange noises or faulty operation to your instructor.

N.
Observe and follow safety color-coded areas and signs.

O.
Do not use hand tools with damaged handles.

P.
Get permission from your instructor prior to operating a power tool.

7.
Activities

A.
Complete Part C: Conduct and Behavior@ of the Woodshop Safety computer program from Shopware and turn in your score to your instructor.

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

C.
Have each student demonstrate proper shop safety while doing the following:
· Use the handsaw to cut a 1" x 6" pine board 16" long.  

· Make a chamfer cut around all of the edges of the board. Note: A chamfer cut is made by slanting the saw blade to 45 degrees and cutting off the very tip of the board.

· Use a belt, disk or vibrating sander to sand the surface of the board.

Summary
A shop has many potential hazards, so shop workers must be careful and know safety rules.  When students enter the woodshop prepared to work and behave in a professional manner, accidents are less likely to occur.  Shop safety rules are based on common sense and should be followed at all times.

Evaluation

Record students score from Part C: Conduct and Behavior@ of the Woodshop Safety computer program.

Record students score from Part E: General Shop Safety@ of the Woodshop Safety computer program.

Record a safety score and check the accuracy of the 16" cut and chambers made by each student with the hand saw.
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1.2.1


SAFETY ZONES AND NON-SKID AREAS FOR THE


AGRICULTURAL MECHANICS SHOP

I.
THE SAFETY ZONE

A.
Outlines a safe, non-congested area in which to work.

B.
Alerts the student that the machine operator has priority in the area.

II.
THE NON-SKID AREA

A.
Provides firm footing for machine operators.

III.
SAFETY ZONES AND NON-SKID AREAS WILL:

A.
Increase student awareness for safety practices.

B.
Provide a usable work area.

C.
Increase learning proficiency.

D.
Promote proper machine use.

E.
Indicate the proper areas from which to operate a machine.

IV.
COLORS FOR SAFETY ZONES AND NON-SKID AREAS

A.
Safety Zones: Paint may be used and colors available are yellow, gray, white, green, red, and brown.  Yellow is recommended because the other colors are utilized in other phases of shop color-coding.  Plastic tape in rolls, 2" x 36 yards, is available in yellow, red, and orange.  Yellow is again recommended.  Aisle markers in the shape of arrow and dots are also available in yellow.  Regardless of the material selected, yellow is recommended as the best color for zone marking.  Refer to Section VI for cost figures.

B.
Non-skid Areas: Non-skid paint can be used in preparation of the area.  Colors available are gray, red, black, green, and yellow.  A non-slip plastic in red, gray, block and green is also available.  Pressure sensitive and non-pressure sensitive rolls are also available.  Common colors are gray, brown, black, white, red green, and silver.  It is recommended to non-skid a small area in front of each tool; however, the material could be applied to the entire safety zone.  The expense involved would probably help make this decision, especially if the non-skid treads are to be used.  The gray color is often selected because it blends with the natural color of concrete, but a red non-slip abrasive used in one shop was very serviceable and harmonious with the yellow zone lines and color-coded tools.  Personal preference will help make these decisions.  Refer to Section VI for cost figures.

V.
RECOMMENDED DIMENSIONS AND LOCATIONS OF SAFETY ZONES AND NON-SKID AREAS.

All safety zone recommendations are for optimum conditions.  Size of the available shop space may dictate a reduction of safety zone area.  


Work Tables and Benches

A.
Work Tables: Woodworking tables, sheet metal, and demonstration tables which have a reasonably permanent location should also have non-skid and safety zones.  The agricultural mechanics shop does not normally have a large number of the four station woodworking tables, but one or two are very advantageous.
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B.
Work Benches: Work benches should be mounted on the wall with tool panels or cabinets on the wall above.  This accounts for the recommendation that the bottom of the windows on the outside walls of the shop should be five to six feet about the floor.  Rollaway units can be constructed for under the bench storage with each rollaway designed to store specific items.  For shops without a locker room or locker area the workbenches with the 12" x 12" storage doors underneath are recommended as a substitute for the large lockers.  A section of these could also serve for storage of supplies.  Two workbenches back to back may extend perpendicular from the wall into the shop area.  This will increase the total workbench area and the technique can divide the shop into specific work centers as electric wiring, electric motors, engine service and maintenance, plumbing, etc.  Care must be taken not to eliminate the open area, which is essential for machinery study, concrete block construction and project construction.
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Metal Working Tools
A.
Tool Grinders: the optimum size safety zone for a grinder would be 60 inches wide and 28 inches deep.  A non-skid safety zone area should be placed about 6 inches back from the area directly in front of the machine.  A suggested location for the grinder would be next to a wall, at the end of a workbench, at the end of the welding booths, or back to back with a machine of similar type.
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B.
Metal Band Saw (horizontal): The optimum safety zone for a metal band saw would be a basic rectangle 78" x 84" around a 20" x 48" saw.  An additional zone for the stock being fed into the saw should be 24" side and the length as available in the shop.  Steel stock is 16-20 feet long, but a 6 to 8 foot area would be adequate for most saw cuts.  Non-skid areas should be placed across the end and both sides of the machine about 6 inches from the base.

C.
Edwards Floor Shear: The optimum safety zone would be 72" x 36".  The saw should be positioned wit adequate space for feeding long stock into the shear.  Non-skid areas should be placed to give a person operating the machine handle maximum footing.

D.
Hossfeld Bender: the optimum safety zone should be a circle with a 6-foot radius and include approximately 260 degrees of the circle.  A non-skid area of 12" x 84" should be located about 10" from the base of the bender.  When bending heavy pipe and metal, a non-skid area should be extended to a circle having a 4 and 5 foot radius.  The bender requires a large area when being used; however, the handle can be removed for the remainder of the time.
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E.
Drill Press: The optimum safety zone around the drill press should be approximately 60" wide and 78" deep.  The non-skid area should be placed in a 12" x 42" area, about 6" from the base of the drill press.  The drill press could be located behind another tool, which has a blind side as illustrated above.

F.
Gas Forge: The optimum safety zone would be 78" x 78".  A non-skid surface 12" wide should be placed on three sides of the forge starting 12" from the base.
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G.
Anvil: The optimum safety zone would be a circle, which has a 3-foot radius.  Locate the anvil in the center of the circle.  The non-skid area should have an 18" and 30" radius.

H.
Arc Welding Booth: The optimum size for an arc welding booth is 36" x 72".  Two booth arrangements have been illustrated.  A safety zone could be located 18" from the face of the booth.  Non-skid areas could be located in front of each welding table; however, they are not usually provided.  A wood-grate for the operator to stand on would be the best type of insulted platform.  A rubber mat presents a fire hazard.
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I.
Oxyacetylene Welding: The optimum size for an oxyacetylene welding booth is 30" x 78".  A booth of this size has space to include the portable unit.  Booth width could be reduced to 60" if the portable unit is left outside of the booth.  A portable unit with AY@ attachments could serve two welding tables.  An oxyacetylene manifold and pipeline system permits compact spacing of the welding tables.  Protective shields are often positioned between the tables with the 12" spacing and could be added between the tables with the 24" spacing.  Booths can be positioned to utilize a common back.  Commercial units are on the market or can be fabricated for specific shop situations.  A 24" x 30" tabletop has been recommended.  If a firebrick tabletop is preferred the dimensions may change.  One firebrick size is 4 1/2" x 9".  An area with 15 bricks would be a 22 1/2" x 27" and table top dimensions adjustment would be necessary.
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J.
Table Saw: The optimum safety zone size for a table saw would be 144" wide and 288" long.  This zone would provide for the cross cutting of a 12-foot board and ripping of a 12-foot board.  The non-skid area, 24" x 48" should be located in front of the saw.  If a radial arm saw or an electric band saw is used for cross cutting the safety zone width could be reduced to 4 foot.

K.
Planer: The optimum safety zone size for the planer would be 3 feet wide and 12 feet long.  The non-skid area should be 18" x 18" on the feed side of the planer and a similar area could be prepared on the tail side.
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L.
Radial Arm Saw: the optimum safety zone size for the radial arm saw would be 24 feet long (side to side) and 4 feet side.  This area would provide for the ripping of a 12-foot board.  The non-skid area, 24" x 42", should be located in front of the saw and is of sufficient size to permit the operator firm footing when stepping back for cross-cutting.  A saw extension roller unit or workbench should extend both directions from the saw table.
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M.
Jointer: The optimum safety zone for the jointer would be 24 feet long (side to side) and 42" wide.  This provides space for a 12-foot board.  The non-skid area should be 18" x 60".  The jointer could be positioned on the backside of another tool.
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N.
Belt and Disc Sander: the optimum safety zone for the belt and disc sander would be 4 feet side by 12 feet long for each side.  The non-skid area should be 12" x 42".
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O.
Wood Band Saw: The optimum safety zone for the band saw would be 4 feet wide by 12 feet long.  The non-skid areas should be 18" x 36" and 12" x 24".

P.
Special Notations:

1.
For machines not illustrated common sense will dictate the next space required to complete the normal operations.

2.
When working on agricultural machinery, the space required per machine should be calculated by doubling the area of the machine.

VI.
AVAILABLE MATERIALS:

The following materials can be used for safety zoning an agricultural mechanics shop.

A.
Safety Zone Marking Material:
1.
A Safe-T-Line@ All Purpose Pint, yellow, gray, white, green, red, and brown. $23.00 per gallon

2.
Pat - 200 Vinyl Plastic Tape: yellow, red, and orange; 2" and 3" x 36 yards; $12 and $18 per roll.

3.
Aisle Markers; arrows and circles; 2", 3", and 4"; $17.70/100 to 43.90/500.

4.
Self-sticking Warning Stripes; yellow and black; 1 1/2", 2", or 3" x 10 yards; $13.90 to 21.90 per roll.

5.
Brady All-Vinyl Warning Stripes; yellow and black or magenta and yellow; 1", 1 1/2", 2", 3" x 18 yards.

6.
Brady All-Vinyl Aisle Markers; caution yellow; fire red, safety green, and neutral white, arrows and circles; 2", 3", 4", and 5".

7.
Scotch Brand Plastic Tape No. 471; red, orange yellow, green,  blue, brown, black and transparent; 1/2”, 1", 2", 3", or 4" widths; 36 yards per roll; $3.90 to $24/ 12 rolls.

B.
Non-skid Safety Material:

1.
3-M Safety Walk

a)
AScotch-Tred@; pressure sensitive adhesive; gray, brown, black and white; 6" x 24"; $228/100 to $2.50 each.

b)
Safety Walk Type B; pressure sensitive tape; black, red, green, and silver; 3/4" x 24" and 6" x 24"; 39.90 to $286/100.

c)
Safety Walk Type A; not pressure sensitive, need adhesive; black only; 3/4" x 24" and 6" x 24"; $31.76 to $286/100.

d)
Safety Walk; standard rolls; 96 feet long, 4", 6", 8", 12", 14", and 24" wide

e)
Safety Walk; adhesive; pint, quart, gallon, 5 gallon lots; $16.02 per gallon

2.
Frost=s Sure Foot Non-Slip Abrasive Paint; gray, red, black, traffic yellow, and green; 65-75 sq. ft. / gal. $.20/ sq.ft.; one gallon and 5 gallon sizes.

3.
Ferrox Non-Slip Composition: red, gray, black and green; 35-40 sq. ft./gal. $21.00/gal.

Individual Learning Activity

Lesson:
Demonstrating Woodworking Safety
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.

1. Describe a safe work environment.

2. Eliminate hazards in woodworking.

3. Distinguish the areas identified by various safety colors and the importance of the coding.

4. Describe the meaning of each safety color.

5. Exhibit proper dress and protective devices for laboratory activities.
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: 
Demonstrating Woodworking Safety
Assignment: 
Choose one of the topics below and research it. With your group, prepare a presentation to teach the class your concept.

1. Describe a safe work environment.

2. Eliminate hazards in woodworking.

3. Distinguish the areas identified by various safety colors and the importance of the coding.

4. Describe the meaning of each safety color.

5. Exhibit proper dress and protective devices for laboratory activities.
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:
Demonstrating Woodworking Safety
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.

1. Describe a safe work environment.

2. Eliminate hazards in woodworking.

3. Distinguish the areas identified by various safety colors and the importance of the coding.

4. Describe the meaning of each safety color.

5. Exhibit proper dress and protective devices for laboratory activities.
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.


Teacher Notes
Essential Question: 
What characteristics would be present in a safe work environment?
Vocabulary
Lesson Evaluation

Course: AMI-01.421 Agriculture Mechanics Technology Unit 4, Lesson 2
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