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POWER TOOL SAFETY AND OPERATION







INTRODUCTION

This manual, POWER TOOL SAFETY AND OPERATION, has been prepared for instructors and students in agricultural education, industrial education, trades, industry, and other agencies for safety instructional programs in the area of power tool safety and oper
ation. In addition, this manual would be of real value to the home owner aiding in the safe as well as proper operation of power tools and equipment commonly found in the home shop.


The manual is designed to give the student a basic understanding of the proper operation of power tools. Thirty power tools are covered in the areas of woodworking, metalworking, and metals and welding. For each power tool, there is a section on part identification, safe operational procedures, general safety practices, and completion questions. After the student has read the written material and completed the part identification and completion question section, the instructor should determine the proper adjustment and operational features of the power tool being studied. Following this, the student should successfully complete the safety exam and then be allowed to operate the power tool with close supervision from the instructor. The next step in this educational process would be for the student to complete an activity of his/her own choosing using the power tool or tools that have been studied. NOTE: As manufacturers’ designs differ for the same power tool, make certain the operator’s manual is available and used for making adjustments and operation of the particular power tool.


A Teacher Answer Key for part identification and completion questions is available. Also, an Instructor’s Packet designed to be used in conjunction with this manual is available from Robar Publications. It contains suggested teacher and student activities, a transparency master set of part identification, and the safety exams. This packet is very essential in the teaching of this unit.


Almost everyone involved in school laboratory instructional programs will come in contact at some time with power tools and equipment. The safe as well as proper operation of these tools are essential for quality and efficient workmanship. Knowledge on the safe and proper operation of power tools will make the work easier, more enjoyable, and increase operator satisfaction and job performance.
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BENCH SAW


A. PART IDENTIFICATION:

Identify the numbered parts of the bench saw illustrated below.


[image: chpt_fig_001.jpg]



	____________

	____________

	____________

	____________

	____________

	____________

	____________

	____________

	____________

	____________

	____________

	____________

	____________

	____________

	____________






B. SAFE OPERATIONAL PROCEDURES:


	1. Crosscutting:

	Use a crosscut or combination blade. Always use sharp blades. Make blade is always cutting down toward front or operator’s side of table.

	Adjust the depth of cut so that the teeth clear the thickness of material the depth of the teeth.

	Be sure saw guard and splitter are in place. Check anti-kickback device make sure it is working.

	Always use the miter gage when crosscutting. A wood facing is for the miter gage.

	Never use the ripping fence as a guide when crosscutting short pieces. Use a stop on the miter gage or stop blocks clamped to the ripping fence the table top.

	
Place board against miter gage and saw the board, saving the cutting line.

	Do not force work through the saw.








	2. Ripping:

	Use a ripping or combination blade.

	Use ripping fence as a guide. Never saw freehand.

	Double check cutting width by measuring from fence to outer teeth. Also front and back of blade so fence will not bind material to blade.

	When ripping narrow pieces, use a push stick.

	Be sure guards are in place for all sawing operations.

	Use a helper or a roller stand to support long pieces of material while sawing.

	Adjust blade to proper height, 1/4” to 1/2” above the material being sawed.

	Do not force material into blade. If blade overheats, stop saw and check for dullness or binding of blade.








	3. Dadoing or plowing:

	Use a dado blade if available. A combination blade may be used and fence varied with each piece.

	Raise the saw to the desired depth of cut. Make pass on waste piece cutting into actual work piece.

	This operation may require the guard to be removed if the material is to dadoed on edge.








	4. Bevel cuts (ripping):

	Use a combination or ripping blade.

	Adjust saw by tilting the arbor to the angle desired.

	Adjust blade to proper height, 114" to 112" above work.

	Adjust ripping fence to desired width of cut.








	5. Bevel cuts (crosscutting):

	Use a combination or crosscutting blade.

	Use miter gage (not the ripping fence) and follow the steps as listed in Item 4.











C. GENERAL SAFETY PRACTICES:



	Wear eye protection, hearing protection, and proper clothing when operating this machine.

	Obtain permission from instructor to operate bench saw.

	Use only sharp blades of the proper type for the job.

	Be sure blade is correctly installed in the saw. Make certain power is off and properly disconnected before removing blade insert. To loosen arbor nut, turn wrench toward normal direction of travel holding blade with waste piece of wood. Do not overtighten arbor nut when replacing blade.

	Do not stand in line with the blade while sawing or allow fingers or hands to be in line of cut.

	Be sure that all adjustments are tight and the table part of the saw is free of tools, chips, small pieces of wood, or other materials.

	Do not talk to anyone while using the saw. The operator should be the only person inside the safety zone.

	Be sure the floor is clean and free from scraps and rubbish. Do not work on wet or slippery floors. Non-skid materials are recommended.

	Saw only material that has a straight edge. To avoid chipping of material such as plywood or masonite, saw with face grain or good surface down.

	Study the adjustments and make sure you understand them before starting to work.

	Use the saw guard where possible.

	Use a “push” stick for ripping narrow pieces.

	Hold material against the ripping fence when ripping, and the miter gage when crosscutting. Never saw freehand.

	Never use the ripping fence for a gage when crosscutting short pieces.

	Do not place the hands over or in front of the blade. Never reach over the blade.

	Turn off the saw before removing short pieces from near the blade.

	Be sure the power is “locked” off before adjusting or working on the saw.








D. COMPLETION QUESTIONS:



	A _____________or ________ ___________is used to support long pieces of material while sawing.

	The _______ ______ is used for a guide when ripping.

	The _______ ______ is used as a guide when crosscutting.

	A ______ or ______ blade may be used for crosscutting.

	A _____________ _____________ is used when ripping narrow pieces.

	When making a bevel cut, the saw is adjusted by tilting the _______.

	Saw only material that has a ___________ edge.

	The saw should be ____________ before removing short pieces from the blade.

	A ___________ or ____________ blade can be used when plowing or dadoing.

	The blade should extend above the material the depth of one ______.












JIG SAW


A. PART IDENTIFICATION:

Identify the circled parts on the jig saw illustrated below.
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B. SAFE OPERATIONAL PROCEDURES:


	
1. Select blade according to type of job. There are two general types of blades.

	Jeweler’s blade - This blade is held in both the upper and lower chuck is used for fine work.

	Sabre blade - This blade is held only by the lower chuck and is for cutting.








	2. Regarding teeth per inch, blades vary from 7 teeth for rough cutting to 32 teeth recommended for cutting metal or other hard materials. Blades having 15 teeth per inch are recommended for general purpose cutting.

	3. Insert blade with the teeth pointing down so that cutting is on the downward stroke, thus holding the work against the table.

	4. After inserting blade, tighten chuck properly and then adjust blade tension with tension sleeve, keeping the blade taut.




	
5. Determine proper speed according to job. The cutting strokes per minute can be regulated by changing the belt on the cone pulleys or by adjusting variable speed drive if saw is equipped with a multi-speed drive. Be sure guard is replaced before operating saw. Note blade and speed selection chart below:







	Material to be cut
	Speed
	Thickness to be cut



	up to 1/16"
	1/16"-1/4"
	1/4"-1/2"
	l/2"-2"



	Number of teeth per inch on blade






	Hardwood
	1000-1750
	20
	16
	15
	10



	Softwood
	1750
	20
	18
	15
	8



	Plywood
	1300-1750
	20
	18
	15
	10



	Plastics
	650- 900
	20
	18
	15
	12



	Steel
	650
	32
	20
	�
	�



	Aluminum
	650- 900
	20
	20
	15
	�








	6. Blade alignment is very important for safe and efficient operation. When viewed from. the side, the blade should move straight up and down when the saw is runnmg.

	7. Adjust the hold-down pressure foot so that the spring tension holds the work tight to the table. Turn saw one revolution by hand to double check all adjustments.

	8. Note size of throat opening (space between blade and support arm) in respect to size of piece to be cut.

	9. Before beginning cut, check work piece for nails, paint, grit, or other foreign material which could dull the blade or possibly break blade.

	10. With table clear of all chips, small pieces, or other materials, start the machine and feed the work into the blade forward and evenly with a slight downward pressure. Saw cuts should be on the waste side of the line. The line should be barely visible on work after cutting.

	11. The jig saw can be used for inside cuts.

	Drill small holes in the waste stock at points of abrupt changes of on curves.

	Insert the blade through the drilled hole and secure in chuck as earlier.

	Proceed with cut as with an outside cut.

	When finished with cut, stop machine, raise upper guide, and remove from upper chuck to free the work piece.








	12. Do not force the work into blade or attempt to turn too sharply. If blade should break, turn the saw off and allow the blade to come to a complete stop before removing work or replacing blade.

	13. Bevel cuts can be made if the saw is equipped with a tilt table.

	14. If saw is equipped with a light and dust blower, be sure both are working properly before operating the saw.







C. GENERAL SAFETY PRACTICES:



	Wear eye protection and proper clothing when operating this saw.

	Do not operate saw without instructor’s permission.

	Use only sharp blades.

	Select correct speed and type of blade for work to be done.

	Keep work area clear and uncluttered.

	All guards should be in place at all times when operating the saw.

	Make all adjustments before starting machine.

	Pressure should be held on work by the hold-down foot.

	Keep hands and fingers out of line of the saw.

	Do not force material into the saw or attempt to turn too short a radius.






D. COMPLETION QUESTIONS:


	The saw should be operated at approximately_______________RPM with a blade having ____________ teeth per inch when cutting a piece of 3/4" pine lumber.

	If saw cuts are rough and ragged, the speed should be ________.

	When using the __________ type blade, both chucks are used.

	The work is held snug to the table by the ________________ - _______________.

	For general purpose sawing, a blade having _______ teeth per inch is recommended.

	The blade should be inserted so that sawing is completed on the ____ stroke.

	When using the sabre saw blade, only the ________ chuck is used.

	Proper blade tension is accomplished by adjusting the _________.

	To increase speed if the saw is designed with a 4-step motor and drive pulley, the belt should be moved to a___________ position on the motor and a___________ position on the drive cone pulley.

	Saw cuts should be made on the __________ side of the line.




NOTES










BAND SAW


A. PART IDENTIFICATION:

Identify the parts on the band saw illustrated below:
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B. SAFE OPERATIONAL PROCEDURES:


	1. Adjust the upper guard and guide about 1/8" to 114" above material to be cut.

	2. Select proper blade width. No cutting radius should be too small for the blade. General rules regarding minimum radius cuts by blade width:







	Blade width
	Min. Radius





	3/4"
	1-3/4"



	1/2"
	1-1/4"



	3/8"
	1"



	1/4"
	3/4"



	3/16"
	1/2"



	1/8"
	1/4"








	3. Keep blades sharp and properly set. If blade leads to one side, it may be dull, unevenly set, or a guide may be improperly set. Blade guides should be snug but not tight against the blade (paper thickness on each side).

	
4. Teeth on blade should point down or in direction of travel of blade.

	5. Check tension of the blade frequently. Make adjustments as necessary. Check adjustment of blade by hand-turning the band wheels.

	6. Adjust band saw blade so that it will run on the center of the wheels and straight through the guides.

	7. When not cutting, the blade should run 1132 of an inch ahead of the blade support wheel. If the rear edge of blade runs on the wheel, it will become case hardened and possibly break.

	8. Be sure work is free of nails, paint, and obstructions.

	9. Mark the material clearly so that lines can be seen at a reasonable distance.

	10. Plan cuts to avoid backout from curves when possible.

	11. Plan cuts and lay out. Make “release” cuts before cutting long curves.

	12. If saw has variable speed, operate blade speed at approximately 3000 feet per minute for wood.

	13. Do not start cut until the saw is running at full speed.

	14. Feed the stock into the saw slowly and only as fast as the saw will take it readily.

	15. If freehand sawing, use one hand to guide the work and the other to push the work into the saw.

	16. Do not force or twist the wood into the blade so as to produce excess stress on the blade.

	17. If the stock binds or pinches the blade, do not attempt to back out until the power has been shut off and the machine stops.

	18. Always turn off the machine before the blade is backed out of a cut.

	19. Use the fence guide bar or miter gage when sawing straight lines.

	20. The table should be tilted for making bevel cuts.

	21. Cylindrical stock should be mounted in a holding device to keep it from spinning and crowding the blade.

	22. Remove all scraps and chips from the table with a brush only when the power is






C. GENERAL SAFETY PRACTICES:


	Wear safety glasses at all times when operating a band saw.

	Do not operate saw without instructor’s permission.

	Avoid wearing loose clothing.

	
Keep floor and surrounding area free of scrap that might cause tripping.

	Be sure saw is properly grounded.

	Keep all guards in place at all times.

	Get someone to assist in operations which are not safely handled alone.

	Make all adjustments with the power off and blade stopped.

	Keep hands a safe distance from moving parts, never closer than 2 inches from the blade.
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