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Unit Nine: Power Tools
Drill, Router, Sander
Lesson #1: Router Safety Packet
Objectives
Students will be able to…


Identify the router’s major components and safety operation.

Common Core Standards
LS 11-12.6
RSIT 11-12.2
RLST 11-12.2
Health and Safety 6.0, 6.2, 6.3, 6.5, 6.6
Technical Knowledge and Skills 10.0, 10.1, 10.2
Demonstration and Application 11.1
Cabinetmaking and Wood Products Pathway A4.1, 4.3, & A4.4
Residential and Commercial Construction Pathway D2.1, D3.1, D3.2, D3.3

Materials
Router Identification and Safety Worksheet
YouTube Video https://www.youtube.com/watch?v=ZkerM8R8Pj8

Lesson Sequence


Complete the R outer I dentification and Safety W orksheet with students gathered
around the Router. As the parts of the Router, not only discuss what their function is,
but also demonstrate how they function. (20 minutes)



Return to the classroom and have students work on the safety questions. (15-20
minutes)



Watch the YouTube Video https://www.youtube.com/watch?v=ZkerM8R8Pj8 answer
any questions students may have. (8 minutes)
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Assessment
Monitor student understanding of the router components and safety through questioning.
Call on random students to answer questions. Provide feedback as needed.

Accommodations/Modifications
-one on one support
-partner as needed
-check for understanding
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Router Identification and Safety
Part 1: Identify the numbered parts on the router illustrated below.

1.____________________________________

7. _____________________________________

2. ___________________________________

8. ______________________________________

3. ___________________________________

9. ______________________________________

4. ___________________________________

10. ______________________________________

5. ___________________________________

11. ______________________________________

6. ___________________________________

12. ______________________________________

© BITA: A program promoted by California Homebuilding Foundation

BUILDING INDUSTRY TECHNOLOGY ACADEMY: YEAR ONE CURRICULUM
Part 2: Safe Operational Procedures
1. Changing the router bits or cutters:
a. Disconnect router from power source.
b. Select proper bit for job to be completed.
c. Have proper router chuck and collet tools available for loosening and tightening chuck.
d. Loosen locking handle and remove the router base.
e. Check manufacturer’s procedure for changing bits, in particular, for method of holding
motor or chuck to properly tighten bit.
f.

Insert router bit at least ½” into chuck. Tighten securely. Turn router by hand to make
sure the bit clears the router base. Replace router base.

g. Release motor locking device before connecting router to power source.
2. Cutting a rabbit, dado, or molding
a. Select proper cutter for the job. It must be sharp. Replace plastic window over cutter
area if router has a plastic window cover.
b. Clamp work securely and make all adjustments before starting the router.
c. Lock the cutter in the router and adjust the base to the desired height using depth
adjustment gage.
d. Lock depth adjustment.
e. If cutting a groove, a fence guide is required. Insert fence adjustment bars into router
base and tighten lock screws.
f.

Place the router base on the work with the cutter clear of the wood before turning on
the power.

g. Adjust fence guide.
h. Hold router firmly when turning on the motor to resist starting torque. A well-balanced
stance is important to help maintain full control.
i.

Make a practice cut on a piece of scrap lumber.

j.

Hold the router with both hands, using the handles provided.

k. When making a cut along a straight edge, move left to right. Cut end grain first, then
edge grain to avoid chipping of ends.
l.

When making circular cuts, move counterclockwise around the circle.

m. Use steady, slow, even feed. Don’t overload the motor.
n. Cut only clean lumber, free of paint, varnish, and nails. Keep in mind the cutting of
plywood dulls the cutter because of the glue in the plywood.
o. Make sure the fence gage is tight against the edge.
p. When the cut is completed, turn off the motor. Do not lift the router from the work until
the motor has stopped.
q. Between cuts lay the router on its side on a table in a position where it will not roll.
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r. Remove the cutter from router after the job is completed and return it to its proper
storage place.
s. Special precaution should be used in operating this power tool. The cutter bit travels
between 20,000 and 30,000 RPM and cannot have a guard or it would not function.

Part 3: General Safety Practices
1. Wear eye protection and remove loose clothing when operating this machine.
2. Do not operate router without permission from the instructor.
3. Use only sharp cutter for the job to be done.
4. Double check all adjustments to be certain they are tight. Replace plastic window (if one is
provided).
5. Be sure the router is disconnected from power source when changing cutters.
6. Never start the router when the cutter is in contact with the material.
7. Be sure the router is properly grounded electrically. Note location of cord to avoid cutting it.
New models may be double insulated; therefore, the cord will not have the three-prong
grounded type electrical plug.
8. Do not talk to anyone while operating this router.
9. Check to see if the switch is off before inserting the plug into the outlet.
10. Work area must be free of obstructions such as scrap boards.

Part 4: Completion Questions
1. The router is a dangerous power tool because the cutter bit travels at
____________________RPM and the bit is not ___________________________.
2. The router bit is held in a __________________________________ type chuck.
3. The variety of router cuts is obtained from the great assortment of _____________________
available.
4. The bit should be inserted at least ______________________________ into the chuck.
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5. The commonly used freehand cuts are the ____________________ and ________________
cuts.
6. The cutter will be dulled when cutting _______________________________because of the
glue.
7. A router should be left lying on its _________________________________________ between
cuts.
8. A _____________________________________ cutter bit should not be used.
9. Be sure switch is _______________________________ before inserting the plug into an outlet.

10. In making long straight edge cuts, the direction of travel should be from
_____________________ to _____________________________.
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Router Identification and Safety – Answer Key
Part 1:
1. Brushes
2. Aluminum housing
3. Micro depth adjustment
4. Guide knob
5. Locking handle
6. Motor cooling fan
7. Sub-base
8. D-handle
9. Insulated trigger switch
10. Motor safety disconnect
11. Cord strain reliever
12. Collet type chuck

Part 4:
1. 20,000 to 30,000; protected by a guard
2. Collet
3. Bits
4. ½ inch
5. Groove
6. Plywood
7. Side
8. Dull
9. Off
10. Left to right
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Unit Nine: Power Tools
Drill, Router, Sander
Lesson #2: Router Bits and Router Safety Test
Objectives
Students will be able to…


Identify the router’s major components and safety operation.

Common Core Standards
LS 11-12.6
RSIT 11-12.2
RLST 11-12.2
Health and Safety 6.0, 6.2, 6.3, 6.5, 6.6
Technical Knowledge and Skills 10.0, 10.1, 10.2
Demonstration and Application 11.1
Cabinetmaking and Wood Products Pathway A4.1, 4.3, & A4.4
Residential and Commercial Construction Pathway D2.1, D3.1, D3.2, D3.3

Materials
Safety glasses
Router Safety test
YouTube video https://www.youtube.com/watch?v=TL6T1rYh-CA
Electric Router Bits Notes

Lesson Sequence


Have students wear safety glasses and enter the shop for a safety and operations
demonstration on the router. (10 minutes)



Return to classroom and hand out the R outer Safety Exam . Students must pass
safety test before they can participate in a project. (20 minutes)



Watch You Tube video https://www.youtube.com/watch?v=TL6T1rYh-CA answer any
questions students may have (5 minutes).



Pass out the Electric R outer Bits Notes . Read together as a class and highlight
important information. (15 minutes)
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Assessment
Students must pass the router safety exam in order to be able to participate in a project in
the shop.

Accommodations/Modifications
Read Safety Test Aloud
Extra Time
Check for Understanding
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Router Safety Test
Directions: Fill in the blank spaces with the words from the word bank.
Thick

Bits

Variable

Patient

Reach

Unplug

Diameter

Tear-out

Towards

Off

Shallow

Touching

Pad

Fence

Securely

Both

Sharp

Dangerous

Passed

Lock-lever

1. The material to be routed must not only be smooth and in good condition, but also
________________________________ enough to allow for a safe cut.
2. Whenever you have to adjust the depth of the router bit, make sure to re-secure the
lock-knob or _________________________________________.
3. After you have ______________________________ your safety exam, and had the
router’s safe operation demonstrated for you; you may use the router.
4. When routing large pieces of material, be careful that you do not over- ______________.
5. Make sure that any bit you intend to use in a given router is smaller in
_______________________ than the hole in the router base.
6. Be aware of the router bit’s rotation. Always run the router along the material in a
direction that keeps the cutting edge of the bit facing _________________________
the material being routed.

7. Make a series of __________________________________ passes with the router when
making a deep cut or when using a large diameter bit.
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8. Make sure the router bit is not _________________________ the material when you turn
the router on.
9. Never try to rout a piece of material and hold on to it at the same time. Use a router
____________________ or a clamp to hold the material for you.
10. Be ___________________, allow the router to attain full speed before beginning your
cut. This is even more important on a router with a soft start.
11. As will all our tools and machines, never force the router to cut faster than it should.
Forcing can damage the router’s motor and bearings, while causing
____________________ of the material being routed.
12. Always hold the router firmly, with _____________________________________ hands.
13. Before plugging the router in, make sure that the bit is _______________________and in
good condition.
14. Always ________________________________ the router when changing bits.
15. Be sure that the router’s on/off switch is in the __________________ position before
plugging the router in.
16. Tighten the collet _________________________________ but avoid over-tightening.
17. With the shop routers that are _____________________-speed, you can adjust the RPM
of the router’s motor to match the bit size and material density.
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Router Safety Test – Answer Key
1. The material to be routed must not only be smooth and in good condition, but also
thick enough to allow for a safe cut.
2. Whenever you have to adjust the depth of the router bit, make sure to re-secure the lock-knob or
lock-lever.
3. After you have passed your safety exam, and had the router’s safe operation demonstrated for
you, you may use the router.
4. When routing large pieces of material, be careful that you do not over-reach.
5. Make sure that any bit you intend to use in a given router is smaller in diameter
than the hole in the router base.
6. Be aware of the router bit’s rotation. Always run the router along the material in a
direction that keeps the cutting edge of the bit facing towards the material being routed.
7. Make a series of shallow passes with the router when making a deep cut or when using a large
diameter bit.
8. Make sure the router bit is not touching the material when you turn the router on.
9. Never try to rout a piece of material and hold on to it at the same time. Use a router pad
or a clamp to hold the material for you.
10. Be patient, allow the router to attain full-speed before beginning your cut. This is even
more important on a router with a soft-start.
11. As will all of our tools and machines, never force the router to cut faster than it should.
Forcing can damage the router’s motor and bearings, while causing tear-out of the
material being routed.
12. Always hold the router firmly, with both hands.
13. Before plugging the router in, make sure that the bit is sharp and in good condition.
14. Always unplug the router when changing bits.
15. Be sure that the router’s on/off switch is in the off position before plugging the router in.
16. Tighten the collet securely, but avoid over-tightening.
17. With the shop routers that are variable-speed, you can
adjust the RPM of the router’s motor to match the bit size and material density.
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Electric Router Bits Notes
Router bits are the cutters that do the shaping. They are machined in many precise shapes and angles
called profiles.














Routers bits come with have either a 1/4” or 1/2” shank. Long thin bits and 1/4” shank bits are
vulnerable to bending and stress. Be careful when applying pressure to a cut when using bits of
this description.
1/2” bits are stronger, stiffer and less likely to break.
Common production bits have a carbide face, for longer service life. Carbide bits are brittle. Do
not drop on steel tables or concrete floors, as they can break.
A saw shop must sharpen carbide with diamond grinding wheels. Carbide is a ‘must’ for plastic
laminate and particleboard due to the abrasive characteristics of these products, but even a
carbide-tipped bit will only cut about 75 lineal-feet (running-feet) of MDF before becoming dull.
Pitch build-up is a sign of a dull bit. The bit heats up and draws pitch out of the wood. Sharpen
or exchange the bit.
Dull bits will tear and chip the grain, causing burn marks on the work and overload the motor.
Clean and lubricate pilot bearings. Contact cement can seize a bearing and unthread the
bearing screw. The bearing can fall off and the router bit will dig into your work. Pay constant
attention to the condition of pilot bearings.
Inspect router bit shanks for damage, which may be a sign of a damaged collet.
Sharpen or replace bits when you see burn marks. Heat builds up when waste chips are not
cleared, or the feed-rate is too slow.

Router bits come in many profiles. That’s the term for the shape of the cutting edge. Here are
some of the most common:
Straight Bits: A workshop staple, these bits make cuts straight into a material to
form a groove or dado (a groove across the wood grain) or to hollow out an area for
a mortise or inlay. They come in a variety of diameters and lengths.

Rabbeting Bits: Guided by a spinning pilot bearing at the tip, these bits are
designed specifically to cut a rabbet (shoulder) in the edge of a work piece often
used to join pieces. They can be purchased in a set that includes bearings of
different diameters, allowing a single bit to produce rabbets of different sizes.
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Flush-Trim Bits: As the name suggests, these bits are used to trim the edge of
one material flush with the edge of another– for example, trimming a veneered
surface flush with a substrate or using a pattern to create multiple identical
pieces. They usually are guided by a pilot bearing that’s the same diameter as the
cutter. The bearing may be at the tip of the bit or at the base.

Chamfer Bits: These bits cut a bevel of a particular angle to ease or decorate the
edges of a surface. They also can create the beveled edges needed to join multisided constructions.

Edge-Forming Bits: As the name suggests, edge-forming bits are most often
used to cut a decorative edge. For example, Round-Over bits cut a rounded edge of
a particular radius (such as 1/8" or 1/4"); Ogee bits cut variations of an S-shaped
profile; Edge-beading bits cut a quarter- or half-circle profile (called a bead); Cove
bits cut a concave quarter-circle. Many edge-forming bits include a pilot
bearing. In most cases, these bits are used for final decoration of a project where edges have already
been established and can serve as guides for the bit.

Specialized Bits: This category includes bits dedicated to specific tasks. Examples
are molding bits, which incorporate multiple edge-forming profiles into a single bit;
stile-and-rail bits, which are used to shape the frame pieces in frame-and-panel
constructions such as cabinet doors; and raised-panel bits, which shape the edges
of a door panel to fit into the corresponding slot in the frame’s stiles and rails.
These bits are somewhat large and can be used safely only in a table-mounted router. Other
specialized bits include dovetail bits, drawer-lock bits, finger-joint bits and lock-miter bits.
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Mortising Bit used for: Hinge pockets, Rabbits, Dados, Mortising

Dovetail Bit used for: Used in drawer making, and dovetail jig

Cove Bit used for: Edge detail, Moldings, Used in combination with
other details in many moldings
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Unit Nine: Power Tools
Drill, Router, Sander
Lesson #3: Portable Drill Identification and Safety
Objectives
Students will be able to…


Identify the portable drill’s major components and safety operation.

Common Core Standards
LS 11-12.6
RSIT 11-12.2
RLST 11-12.2
Health and Safety 6.0, 6.2, 6.3, 6.5, 6.6
Technical Knowledge and Skills 10.0, 10.1, 10.2
Demonstration and Application 11.1
Cabinetmaking and Wood Products Pathway A4.1, 4.3, & A4.4
Residential and Commercial Construction Pathway D2.1, D3.1, D3.2, D3.3

Materials
Portable Drill Identification and Safety Worksheet

Lesson Sequence


Complete the P ortable Drill I dentification and Safety W orksheet with students
gathered around the drill. As the parts of the drill, not only discuss what their function
is, but also demonstrate how they function. (30 minutes)



Return to the classroom and have students work on the safety questions. (15-20
minutes)

Assessment
Monitor student learning through questioning. Monitor student learning by roaming around
the classroom while students are working on their safety questions.
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Accommodations/Modifications
-One on One Support
-Partner as Needed
-Check for Understanding
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Portable Drill Identification and Safety Worksheet
Part 1: Identify the numbered parts on the drill illustrated below.

1._________________________________

6. _____________________________

2. ________________________________

7. _____________________________

3. ________________________________

8. _____________________________

4. ________________________________

9. _____________________________

5. __________________________________
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Part 2: General Safety Practices
1. Never wear a tie or loose clothing or jewelry when using a portable power drill. Tie long hair
back or secure under a cap. Always wear safety glasses or goggles when drilling.
2. Wear proper eye and hearing protection.
3. Do not overreach – always keep proper footing and balance. Do not reach under or around
material being drilled.
4. Do not drill with one hand while holding the material with the other.
5. Thoroughly review and understand information provided in the portable power drill operator’s
manual with particular attention given to descriptions of safety procedures.
6. Examine your drill to make sure that it is clean.
7. Use caution when changing drill bits, as they are sharp and can become hot during use
8. Never carry a portable power drill by the power cord.
9. When carrying a portable power drill, turn the drill off and keep your index finger away from
the power switch.
10. Never stop the rotation of the drill chuck or bit with your hands or fingers.
11. Keep hands and fingers well clear of moving parts. Avoid blocking & covering the motor
ventilation slots with your hands.
12. Always clean your work area upon completion of the drilling task.
Part 3: Safe Operating Precautions
13. Do not operate a portable power drill in the presence of flammable fumes. Drilling into a
container that may have once contained or does contain flammable materials could cause a fire
or explosion.
14. Use the correct drill bit for the type of material to be drilled and task at hand. Do not use highspeed steel bits, those used in masonry and steel, without cooling or lubrication.
15. Make all portable power drill adjustments with the power switch off and the drill unplugged.
16. Insert bit into drill chuck and tighten with the chuck key in each of the three holes. Remove
chuck key from the drill chuck before starting the portable power drill.
17. Always use the type of battery or battery pack specified for the portable power drill.
18. Never carry a portable power drill by the power cord.
19. When carrying a portable power drill, turn the drill off and keep your index finger away from
the power switch.
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20. Never stop the rotation of the drill chuck or bit with your hands or fingers.
21. Starting the drilling at the right angle and keeping straight, takes steadiness and care. If a drill
isn’t held just right, the bit may bend or break, sending metal flying.
22. When possible, always secure your work on a stable platform using clamps or vices. A secured
work piece will help ensure straight drilling.
23. Prior to beginning drilling operations, inspect each work piece for nails, knots, or flaws that
could cause the tool to buck or jump.
24. Hold the portable electric drill motor firmly with both hands at all times when drilling.
25. Use the proper speed for the material you are drilling: a drill bit with a smaller diameter will
require an rpm speed that is slower than a bit that has a larger diameter. Do not exceed the
manufacturer’s recommended maximum drilling capacities.
26. Feed the drill into the material at a constant rate.
27. Turn off the drill and wait for it to come to a complete stop before clearing sawdust off the
table.
28. The power drill must be held firmly with both hands to control operational accuracy and the
rotational torque.
29. Allow the drill to reach operating speed, then apply load gradually using the trigger switch.
30. Avoid prolonged use as this could overheat the motor.
31. Turn off after backing out the drill bit. Do not place the drill down until the bit has stopped
rotating.
32. Keep drill vents clear to maintain adequate drill ventilation.
33. Keep drill bits sharp at all times.

Do not use a bent or damaged drill bit.

34. Keep electrical cords clear of the drilling area.
35. Slow the rate of feed before breaking through the surface.
36. Drill a small pilot hole before drilling large holes.
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Part 4: Complete the Questions
1. Ensure that the _____________________ has been removed from the equipment before operation.
2. after every drilling job, turn off the _______________ and ____________________the power cord.
3. To obtain holes that are placed accurately, drill a small __________________ first then drill the
final hole.
4. Maintain good _____________________________at all times when drilling.
5. _____________________down the material being drilled to prevent any movements while drilling.
1. 6. Try to maintain the drill perpendicular to the work piece. Incorrect operating
___________________ may increase the possibility of

drill grab or the drill bit breaking.

6. Always ensure that the drill has ________________________rotating before it has been put down.
7. Remember to remove the _______________________ before switching on the drill for best results.
8. You will need to keep the ________________________ clear in order to maintain adequate drillventilation otherwise the drill may heat-up and end-up burning your hands
9. Don’t use high-speed bits without cooling or ___________________________ the drill.
10. Don’t drill with ___________________________ while using the other hand to hold the material.
11. Never change drill bits when the power cord is still ______________________to the power supply.
12. Depending on the job and the material, ensure that you use the _____________________drill bit.
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Portable Drill Identification and Safety Worksheet - Answer Key
Part 1:
1. Aluminum house
2. Pistol grip handle
3. Cord strain reliever
4. Geared key chuck
5. Cooling vents
6. Reversing switch
7. Trigger switch
8. Switch lock
9. Chuck wrench

Part 4:
1. Chuck key
2. Switch and unplug
3. Pilot hole
4. Balance
5. Clamp
6. Angle
7. Stopped
8. Chunk-key
9. Drill-vents
10. Lubricating
11. One hand
12. Connected
13. correct
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Unit Nine: Power Tools
Drill, Router, Sander
Lesson #4: Drill Safety Exam and History of Drills
Objectives
Students will be able to…


Identify the portable drill’s major components and safety operation.

Common Core Standards
LS 11-12.6
RSIT 11-12.2
RLST 11-12.2
Health and Safety 6.0, 6.2, 6.3, 6.5, 6.6
Technical Knowledge and Skills 10.0, 10.1, 10.2
Demonstration and Application 11.1
Cabinetmaking and Wood Products Pathway A4.1, 4.3, & A4.4
Residential and Commercial Construction Pathway D2.1, D3.1, D3.2, D3.3

Materials
Portable Drill Safety Exam
Brief History of Drills Notes

Lesson Sequence


Review the major components of a portable drill and the safety of it. (10 minutes)



Pass out the P ortable Drill Safety Exam . Students must pass this exam before being
able to participate in a project in the job. (20-25 minutes)



Read through the Brief History of Drills Notes . Highlight important information as
you read through. Have students write down three things they learned as an exit ticket
before leaving (15-20 minutes)
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Assessment
Students must pass the portable drill safety exam prior to being able to participate in a
project in the shop.
Use exit ticket data to display student knowledge of the history of drills.

Accommodations/Modifications
Test May Be Read Aloud
One on One Support
Extra Time If Needed
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Portable Drill Safety Exam
Directions: Fill in the blank spaces with the word(s) from the word bank.
Cooling vents

Tightened

Woodchips

Capability

Tightening
location

Trigger switch

Jump

MPH

Faster

Drill bit

Power cord

Clamp

Defect

Flammable

Lefthanded

Hot

Dull

Balance

Pilot hole

Wedge

Lubricant

Slower

Angle

Center

Front

Portal sockets

RPM

Righthanded

Chuck key

1. The portable drill’s power cord must be unplugged before changing the _____________________.
2. Make sure when tightening the drill bit in the portable drill to always use ____________________.
3. Always pick up the portable drill up by the handle and never by the ________________________.
4. When drilling into a metal container make sure nothing in the container is ___________________.
5. In order to be a safe user of the portable drill, you must know the equipment’s _______________.
6. When tightening the drill bit in the portable drill, always make sure to use all three _____________.
7. Controlling the speed of the portable drill is accomplished with the use of the _________________.
8. A drill bit with a small diameter will require an rpm speed that is _________________________.
9. A drill bit with a larger diameter will require an rpm speed that is ___________________________.
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10. In order to avoid having a part spin when drilling it is recommended that you use a ___________.
11. Before using the portable drill, inspect the power cord for any ___________________________.
12. Drill bits are manufactured so that the direction of rotation when cutting is __________________.
13. Avoid touching the drill bit during use due to the fact it may get___________________________.
14. It is a safe practice when drilling, to never reach and keep good ___________________________.
15. To relieve pressure when drilling into a hard wood, you should create a _____________________.
16. When drilling deep holes into wood, you must withdraw the drill bit frequently to clear
__________________.
17. When drilling into a masonry or metal surface, you may need to apply a suitable ______________.
18. To avoid overheating when using the portable drill, don’t cover the ________________________.
19. To avoid braking drill bits that are long and have a small diameter, you must keep the drill at the
proper ____________________________.

© BITA: A program promoted by California Homebuilding Foundation

BUILDING INDUSTRY TECHNOLOGY ACADEMY: YEAR ONE CURRICULUM
Portable Drill Safety Exam – Answer Key
1. The portable drill’s power cord must be unplugged before changing the drill bit.
2. Make sure when tightening the drill bit in the portable drill to always use a chuck key.
3. Always pick up the portable drill up by the handle and never by the power cord.
4. When drilling into a metal container make sure nothing in the container is flammable.
5. In order to be a safe user of the portable drill, you must know the equipment’s capability.
6. When tightening the drill bit in the portable drill, always make sure to use all three-tightening
location.
7. Controlling the speed of the portable drill is accomplished with the use of the trigger switch.
8. A drill bit with a small diameter will require an rpm speed that is slower.
9. A drill bit with a larger diameter will require an rpm speed that is faster.
10. In order to avoid having a part spin when drilling it is recommended that you use a clamp.
11. Before using the portable drill, inspect the power cord for any defects.
12. Drill bits are manufactured so that the direction of rotation when cutting is righthanded.
13. Avoid touching the drill bit during use due to the fact it may get hot.
14. It is a safe practice when drilling, to never reach and keep good balance.
15. To relieve pressure when drilling into a hard wood, you should create a pilot hole.
16. When drilling deep holes into wood, you must withdraw the drill bit frequently
to clear wood chips.
17. When drilling into a masonry or metal surface, you may need to apply a suitable lubricant.
18. To avoid overheating when using the portable drill, don’t cover the cooling vents.
19. To avoid braking drill bits that are long and have a small diameter, you must keep the drill at
the proper angle.
© BITA: A program promoted by California Homebuilding Foundation

BUILDING INDUSTRY TECHNOLOGY ACADEMY: YEAR ONE CURRICULUM
Brief History of Drills Notes
Historically, drilling holes has always required considerable time and effort.

The first human tool for drilling was the awl. The awl was simply a
sharp stone that was attached to a stick, then pressed against the
work piece and rotated by hand. Sand and other abrasive
materials were often used to make the awl more effective at
drilling.

The first step forward in drilling was the strap drill, which had a
leather cord wrapped around the shaft of a stick. By pulling the
cord back and forth, the stone bit at the end of the stick could be
rotated at a higher speed, making it more effective.

After the strap drill came the bow drill, which first appeared in
Egypt over 6,000 years ago. The bow drill consisted of the two ends
of leather from a strap drill attached to a bow. This made it easier
to move back and forth, rotating the drill. The bow drill could be
rotated faster than the strap drill, speeding up the drilling process.

Bow drills were particularly popular in China, where they continued
to be used until the beginning of the 20th century. Very large bow
drills, which required several people to operate, were used for
drilling larger holes.
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Augers
During Roman times, the auger drill became popular. The auger was a
metal corkscrew-like drill with two wooden handles at the top, giving it a
'T' shape. It was better suited to drilling wider holes than other drills that
required several people to turn, so was used to drill very large diameter
holes. Auger shaped drill bits are still used to this day in modern drills for
drilling larger diameter holes into wood.
Hand Braces
The hand brace was the next big step forward in drilling. However, it did
not appear until the early 1400s. The oldest remaining example of a
brace came from an English ship that sunk in 1545.

Wood was used to construct the first braces which had the drill bit
permanently attached. Up until the beginning of the 19th century,
advances in brace design consisted of adding metal plates to reinforce
and strengthen the wooden frame along with simple clamp-like chucks,
which allowed different drill bits to be used.
At the end of the 19th century, good quality cheap steel allowed much
stronger braces to be made. With the advances in manufacturing
accuracy at the time, more complex parts could be made. This led to
improved chuck designs and the invention of the ratchet mechanism that
would be used on some braces and hand drills.
Hand Drills
The advances in materials and accuracy of manufacturing during the
19th century also led to the next invention in drill technology. The hand
drill, which was first pictured in 1816, used a handle attached to a drive
gear to turn a pinion, which spun the drill bit. Hand drills could achieve
much higher turning speeds than other drills. This meant they were far
better for drilling metal, which required a higher cutting speed.
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Modern drills
The days of hand drills and braces were numbered though as the
electric motor led to the invention of the electric drill in 1889 by
Arthur James Arnot and William Blanch Brain of Melbourne, Australia.
In 1917, Black & Decker patented the first pistol grip portable drill
with a trigger switch. This marked the beginning of modern drilling.

Most Common Drill Bits
Twist Bit:
The first ‘twist’ drill bit was invented in
1861, by Steven A. Morse (not to be confused with Samuel Morse of Morse Code fame). This
drill bit was originally formed by cutting two grooves on opposite sides of a steel bar and then
twisting it. Today, twist bits are typically produced by grinding a steel bar while it is being
rotated, creating the helical flutes. The twist bit is the most commonly used drill bit today,
and is easily the most recognizable drill bit made. One of the reasons for this bit’s popularity
is because of its versatility. It’s one of only a few of the many types of drill bits that can
effectively/efficiently drill both soft and hard materials. Such materials include wood and
metal.
The only thing you must be aware of when using a twist bit (depending on the hardness of the
material you are going to drill) is the quality of the steel the bit is made of. For relatively soft
materials such as wood, inexpensive carbon steel bits will work just fine. This is because very
little heat is generated while drilling these materials. What heat is generated by the process
can be handled by a bit made of carbon steel. However, if you need to drill something hard
like plate steel, a carbon steel bit will not be able to cope with the heat of the process, and will
dull quickly. To drill something this hard, you need a drill bit to be made out of higher grade
steel. This steel is known as High Speed Steel (HSS), and it can withstand a great deal more
heat than its carbon cousin.
An important point that you have, and will continue to hear throughout the BITA program, is
that heat is the destroyer of all things sharp. For this reason, most carpenter’s/trades people
invest only in twist bits made from high-speed steel. This way they don’t have to worry about
what material they may have to drill on the jobsite; their bits will be up to the task.
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Spade Bit:
The next most common bit that we use in the
shop goes by several names, some of which are trade names to differentiate one
manufacturer’s bit from another, while others are jobsite slang. This bit is typically referred to
as a spade bit, because of its resemblance to a flat shovel known as a spade. It is also
referred to as a flat bit, a butterfly bit, or a speed bit, among others. Due to their shape,
spade bits can only be used for drilling wood. Most spade bits are only useful for drilling
extremely rough holes in framing members. Besides these limitations, these bits do have two
attributes that make their lack of clean drilling relatively moot - size and speed. A spade bit
will drill large holes much more quickly and much cheaper than a twist or other bit of
comparative size. These bits are incredibly inexpensive compared to any other comparably
sized drill bit.

Forstner Bit:
The final bit we are going to look at is known as the forstner. This
bit is so-named for its inventor, an American gunsmith named
Benjamin Forstner. Mr. Forstner received a patent for his drill bit
in September of 1874 which he developed to drill extremely precise,
extremely clean, flat-bottomed holes at any grain orientation (face
edge or end) in any type of wood. This is exactly what it can do.

In its day, there were no other bits that could compare to the forstner’s performance. Even
now there are few, if any other drill bits that can match it. This is why the bit remains so
popular among high-end wood workers and tradespersons almost 150 years after its invention.
Like all things in life, these bits do have their disadvantages.
1. They can only be used to drill wood.
2. They drill rather slowly
3. They cannot be started at an angle, unless mounted in a drill press.
Forstner bits possess a diminutive pilot tip. Due to its small size, the pilot tip is of absolutely
no use when trying to start a hole at any angle other than a few degrees above or below 90.
However, if the bit is mounted in a drill press, this is not an issue.
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Unit Nine: Power Tools
Drill, Router, Sander
Lesson #5: Drill Press Identification and Safety
Objectives
Students will be able to…


Identify the Drill press major components and safety operation.

Common Core Standards
LS 11-12.6
RSIT 11-12.2
RLST 11-12.2
Health and Safety 6.0, 6.2, 6.3, 6.5, 6.6
Technical Knowledge and Skills 10.0, 10.1, 10.2
Demonstration and Application 11.1
Cabinetmaking and Wood Products Pathway A4.1, 4.3, & A4.4
Residential and Commercial Construction Pathway D2.1, D3.1, D3.2, D3.3

Materials
Drill Press Identification and Safety Worksheet

Lesson Sequence


Complete the Drill P ress I dentification and Safety W orksheet with students
gathered around the drill. As the parts of the drill, not only discuss what their function
is, but also demonstrate how they function. (30 minutes)



Return to the classroom and have students work on the safety questions. (15-20
minutes)

Assessment
Monitor student learning through questioning. Monitor student learning by roaming around
the classroom while students are working on their safety questions.
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Accommodations/Modifications
One on One Support
Partner as Needed
Check for Understanding
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Drill Press Identification and Safety
Part 1: Identify the numbered parts on the drill illustrated below.

6
1
7

8
2
9

3

10
11

4
12

5

13

14

1.___________________________________

8. _____________________________________

2. __________________________________

9. _____________________________________

3. __________________________________

10. ____________________________________

4. __________________________________

11. ____________________________________

5. __________________________________

12. ____________________________________

6. __________________________________

13. _____________________________________

7. __________________________________

14. _____________________________________

© BITA: A program promoted by California Homebuilding Foundation

BUILDING INDUSTRY TECHNOLOGY ACADEMY: YEAR ONE CURRICULUM
Part 2: Safe Operational Procedures
1. General drilling:
a. Use a drill gage to determine drill size.
b. Be sure drill is sharp and ground properly
c. Be sure the material is clamped firmly.
d. Feed drill into material at a constant rate.
e. When drilling round stock, use a “V” block vise.
f.

Place work on a block of wood to prevent damage to the table.

2. Wood drilling:
a. Using a combination square, draw two lines perpendicular to each other with their
intersection being the center of the hole to be drilled.
b. Select proper drill speed


Use 1250 RPM for most wood drilling up to 3/4 “diameter.



Larger bits should be run at a slower speed.



Expansive bits will burn if run much over 600 RPM

3. Metal drilling:
a. Use a scribe or scratch awl to mark point for punch mark.
b. Center punch a mark large enough to receive the point of the drill.
c. Select the exact size of drill.
d. Use a pilot hole for holes larger than ½”.
e. Select the proper drill speed for drill size.
f.

Use cutting oil when drilling into steel.

g. When drilling holes to be tapped, be sure to use the exact drill for the size tap selected.
(See drill and tap charts). The hold should be approximately 1/16” smaller than the tap
size.
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Diameter
of Drill,
Inches

DRILLING SPEEDS AND FEEDS
Speed: Revolutions Per Minute
Cast Iron
Steel
Brass
High
High
High
Carbon
Carbon
Carbon
Speed
Speed
Speed
Steel Drill
Steel Drill
Steel Drill
Steel Drill
Steel Drill
Steel Drill
35 ft. per
70 ft. per
30 ft. per
60 ft. per 100 ft. per 200 ft. per
min.
min.
min.
min.
min.
min.

Feed Per
Revolution,
Inches

1
4

535

1070

458

917

1528

3056

0.005

1
2
3
4

268

535

229

458

764

1528

0.008

178

357

153

306

509

1018

0.010

1

134

267

115

229

382

764

0.012

Part 3: General Safety Practices
1. Wear eye protection always when operating the drill press.
2. Do not operate the drill press without permission from the instructor.
3. Clamp the material to be drilled securely to the table.
4. Place the long end of the piece being drilled to the left so it will hit the post and not the operator
should the material slip and start rotating.
5. Be sure chuck is tight on drill and that the drill and chuck match. The chuck should always be
tightened in all three tightening positions.
6. Always remove the chuck wrench from the chuck immediately after using it.
7. Be sure drill is sharp and operating at proper speed.
8. Never wear gloves while operating the drill press. They may get caught.
9. Do not wear loose-fitting clothes when operating the drill press.
10. Do not feed the drill faster than it can be easily cut.
11. Remove the chips from the machine with a brush.
12. Do not reach around the machine.
13. Keep long hair tied back or covered to keep it from getting wrapped around the chuck.
14. Do not talk to anyone while operating the machine.
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15. Do not drill into a container that may have contained gasoline or other flammable materials.
16. Support long material being drilled.
17. Slow drill feed when it is breaking through the material to finish hole.
18. Hold round stock in a “V” block.
19. Clamp sheet metal between two blocks of wood and drill through wood and metal.
Part 4: Completion Questions
1. A drill gage can be used to determine ___________________________.
2. A _______________________________ block should be used to hold round stock.
3. A _________________________ ______________________________ placed under the
material being drilled will prevent damage to the table.
4. Expansive wood bits should not run faster than __________________________________RPM.
5. A ________________________________________ punch should be used before a hole is
drilled in a piece of metal.
6. As a rule, larger drills run _______________________, while smaller drills run
_______________.
7. When drilling a hole in metal larger than ½”, use a _________________________________.
8. _________________________________________ oil should be used when drilling steel.
9. When drilling a hole to be tapped, the drill size should be approximately 1/16”
_______________________than the tap size.
10. The long end of a piece of material should be kept to the _____________________________
to prevent injury to the operator should it start to rotate.
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Drill Press Identification and Safety – Answer Key
Part 1:
1.

Motor

2.

Head support safety collar

3.

Pilot wheel

4.

Table locking clamp

5.

Column

6.

Safety guard

7.

Variable speed pilot wheel

8.

Switch

9.

Depth stop

10.

Quill lock

11.

Key chuck

12.

Tilt angle scale

13.

Tilting table

14.

Lower table or base

Part 4:
1.

Drill size

2.

V

3.

Block of wood

4.

600

5.

Center

6.

Faster; slower

7.

Pilot hole

8.

Cutting

9.

Smaller

10. left
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Drill, Router, Sander
Lesson #6: Drill Press safety video and safety test
Objectives
Students will be able to…


Identify the Drill press major components and safety operation.

Common Core Standards
LS 11-12.6
RSIT 11-12.2
RLST 11-12.2
Health and Safety 6.0, 6.2, 6.3, 6.5, 6.6
Technical Knowledge and Skills 10.0, 10.1, 10.2
Demonstration and Application 11.1
Cabinetmaking and Wood Products Pathway A4.1, 4.3, & A4.4
Residential and Commercial Construction Pathway D2.1, D3.1, D3.2, D3.3

Materials
YouTube video https://www.youtube.com/watch?v=Gby7a1hUAPg
Drill Press Safety Test

Lesson Sequence


Watch the You tube video https://www.youtube.com/watch?v=Gby7a1hUAPg answer
any questions students may have (15 minutes).



Review any questions students have for the drill press safety test (5 minutes).



Pass out Drill P ress Safety test. Students must pass this test before being able to
participate in a project in the job. (20-25 minutes)

Assessment
Students must pass the portable drill safety test prior to being able to participate in a
project in the shop.
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Accommodations/Modifications
Test May Be Read Aloud
One on One Support
Extra Time If Needed
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Drill Press Safety Test
Instructions: Circle the letter next to the most correct answer.
1. What must you do before using the drill press? Circle all that apply
A.
B.
C.
D.

wear Personal Protective Equipment
confine long hair
remove jewelry
ask permission from your instructor

2. Long stock should be held on which side of the drill press?
A. left

B. right

C. front

D. back

3. What should you do when operating a drill press?
A.
B.
C.
D.

leave the key in the chuck
leave the machine running unattended
never use drill bits and sanding drums that are damaged
all of them.

4. How should stock be secured when using the drill press?
A.
B.
C.
D.

not fastened at all
held at an angle with your hands
secured in a safe manner (clamps etc.)
none of these

5. What should have occurred before you use the drill press?
A.
B.
C.
D.

passed the safety test with a 100% grade
followed all safety procedures
received teacher demonstration
all of them

6. Which statement is false for the safe operation of the drill press?
A.
B.
C.
D.

Use recommended speeds for all operations.
Tighten all lock handles.
Properly lock the bit in the chuck
Turn the machine on when changing drill bit.
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7. Which statement is true for the safe operation of the drill press?
A.
B.
C.
D.

Adjust the table depth stop to avoid drilling into the table.
Change the speed without asking for permission.
Adjust with the machine still running.
Remove stock when drill bit is still turning

8. What is the correct shut down procedure for the drill press?
A.
B.
C.
D.

shut off power, remove the drill bit or cutting tool, and remove debris
turn machine off, leave it plugged in and do not remove drill bit or cutting tool
turn off machine, unplug, and leave key in the chuck
none of the above

9. For what does the table depth stop used?
A.
B.
C.
D.

to
to
to
to

adjust the drill bit
avoid drilling into the table
tighten the drill bit
align the tabletop

10. What is the rule when choosing the correct speed to drill different materials?
A.
B.
C.
D.

the harder the material the slower the speed
the harder the material the faster the speed
the softer the material the slower the speed
it doesn’t matter

11. When operating a drill press you should:
A.
B.
C.
D.

Never start the drill with the drill bit pressed against your work
Operate the drill at appropriate speeds
Reduce the drilling pressure when the bit begins to break through your work
All the above

12. You should never use your hands to remove metal cuttings from the drill press table.
Instead you should use a:
A.
B.
C.
D.

Vacuum
Brush
Both A and B
None of these
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13. Which of the following three drill bits shanks should only be used in a drill press chuck?
A.
B.
C.
D.

Triangular, the chuck key, or hex
Square, round, or hex
Round, hex, or triangular
Roller, twist, or triangular

14. Where should the chuck key be before turning on the machine?
___________________________________________________________________________
___________________________________________________________________________

15. What does center punching mean?
___________________________________________________________________________
___________________________________________________________________________
16. How do you keep the back of the piece you are drilling from splintering?
___________________________________________________________________________
___________________________________________________________________________

17. Why should you adjust the depth stop when drilling?
___________________________________________________________________________
___________________________________________________________________________
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Drill Press Safety Exam – Answer Key
Instructions: Circle the letter next to the most correct answer
1. What must you do before using the drill press? Circle all that apply
A. wear Personal Protective Equipment

B.

C.

D. ask permission from your instructor

remove jewelry

confine long hair

2. Long stock should be held on which side of the drill press?
A. left

B. right

C. front

D. back

3. What should you do when operating a drill press?
A. leave the key in the chuck

B. leave the machine running unattended

C. never use drill bits and sanding drums that are damaged

D. all of them.

4. How should stock be secured when using the drill press?
A. not fastened at all

B. held at an angle with your hands

C. secured in a safe manner (clamps etc.)

D. none of these

5. What should have occurred before you use the drill press?
A. passed the safety test with a 100% grade

B. followed all safety procedures

C. received teacher demonstration

D. all of them.

6. Which statement is false for the safe operation of the drill press?
A. Use recommended speeds for all operations.
C. Properly lock the bit in the chuck.

B. Tighten all lock handles.

D. Turn the machine on when changing a drill bit.

7. Which statement is true for the safe operation of the drill press?
A. Adjust the table depth stop to avoid drilling into the table.
B. Change the speed without asking for permission.
C. Make adjustments with the machine still running.
D. Remove stock when drill bit is still turning.
8. What is the correct shut down procedure for the drill press?
A. shut off power, remove the drill bit or cutting tool, and remove debris from the table
B. turn machine off, leave it plugged in and do not remove drill bit or cutting tool
C. turn off machine, unplug, and leave key in the chuck
D. none of the above
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9. For what is the table depth stop used?
A. to adjust the drill bit

B. to avoid drilling into the table

C. to tighten the drill bit

D. to align the table top

10. What is the rule when choosing the correct speed to drill different materials?
A. the harder the material the slower the speed

B. the harder the material the faster the speed

C. the softer the material the slower the speed

D. it doesn’t matter

11. When operating a drill press you should:
A. Never start the drill with the drill bit pressed against your work
B. Operate the drill at appropriate speeds
C. Reduce the drilling pressure when the bit begins to break through your work
D. All the above
12. You should never use your hands to remove metal cuttings from the drill press table. Instead you should use
A. Vacuum
C. Both A and B

B. Brush
D. None of these

13. Which of the following three drill bits shanks should only be used in a drill press chuck?
A. Triangular, the chuck key, or hex

B. Square, round, or hex

C. Round, hex, or triangular

D. Roller, twist, or triangular

14. Where should the chuck key be before turning on the machine?
Return to the holding mechanism on side of drill
15. What does center punching mean?
Punching a small hole to guide the drill into the exact location you want to drill
16. How do you keep the back of the piece you are drilling from splintering?
Use scrap wood as a backing
17. Why should you adjust the depth stop when drilling?
So you don’t drill into the metal table and ruin the drill bit
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Unit Nine: Power Tools
Drill, Router, Sander
Lesson #7: Disc Sander Identification and safety
Objectives
Students will be able to…


Identify the Disc Sander’s major components and safety operation.

Common Core Standards
LS 11-12.6
RSIT 11-12.2
RLST 11-12.2
Health and Safety 6.0, 6.2, 6.3, 6.5, 6.6
Technical Knowledge and Skills 10.0, 10.1, 10.2
Demonstration and Application 11.1
Cabinetmaking and Wood Products Pathway A4.1, 4.3, & A4.4
Residential and Commercial Construction Pathway D2.1, D3.1, D3.2, D3.3

Materials
Disc Sander Identification and Safety Worksheet

Lesson Sequence


Complete the Disc Sander I dentification and Safety W orksheet with students
gathered around the drill. As the parts of the drill, not only discuss what their function
is, but also demonstrate how they function. (30 minutes)



Return to the classroom and have students work on the safety questions. (15-20
minutes)

Assessment
Monitor student learning through questioning. Monitor student learning by roaming around
the classroom while students are working on their safety questions.
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Accommodations/Modifications
One on One Support
Partner as Needed
Check for Understanding
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Disc Sander Identification and Safety
Part 1: Identify the numbered parts on the saw illustrated below.

1._______________________________________ 5. _____________________________________
2. ______________________________________ 6. _____________________________________
3. ______________________________________ 7. _____________________________________
4. ______________________________________ 8. ______________________________________
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Part 2: Safe Operational Procedures
1. The disc sander is useful for sanding or shaping edges and end grain of stock.
2. The disc sander is sized by the diameter of the disc in inches, with 12 inches being a common
size.
3. Select the coarseness of the abrasive disc according to the more common sanding jobs to be
completed. Keep the sandpaper clean and in good condition.
4. The sanding pad is attached to the metal disc with special adhesive that will securely hold the
sandpaper to the disc yet allow it to be removed when it becomes smooth or filled with sanding
dust.
5. The disc sander is usually equipped with an adjustable table on which a miter gage is used to
guide the stock when sanding bevels and angles. The table can be adjusted up and down to
sand bevels on the edge of stock. A square can be used to check the angle between the table
and the disc.
6. Adjust the table so edge is 1/8” or less from the disc. Make all adjustments with motor power
off and disc stopped.
7. Keep the disc guard in place at all times.
8. To sand or smooth the end of a board, place the board on the sander table so the disc cuts in a
downward direction on the board.
9. Turn the motor on, allow the motor to gain full speed, and then move the work-piece carefully
into the disc with enough pressure to keep the disc cutting.
10. Move the stock sideways (back and forth) slightly to reduce the heat caused by friction between
the disc and the edge of the stock.
11. When the stock is smooth, or to the desired sanding line, removes it from the table and turn off
the motor.
12. Do not leave the safety zone area until the motor has completely stopped.
Part 3: General Safety Practices
1. Wear eye protection at all times during operation of this machine.
2. Obtain permission from the instructor to operate the disc sander.
3. Never operate the machine if the sandpaper is loose, torn, or filled with sanding dust.
4. Make all adjustments with the motor off and the disc completely stopped.
5. Do not allow hands or fingers to get near or touch the revolving disc.
6. Always sand on the side of the disc that is moving down toward the table.
7. Keep table edge within 1/8” of the disc.
8. Do not overload the motor with excessive pressure.
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9. The disc sander is designed to smooth edges or end grain of stock and not for cutting excessive
amounts from edges or ends of boards. Long periods of continuous sanding will overheat the
disc, causing the stock to be discolored and possibly damaging the machine.
10. Make sure the machine is grounded electrically.
11. Do not talk to others while operating the machine.
12. Keep all guards in place, and the machine clean and well lubricated.
Part 4: Completion Questions
1. The disc sander is sized by the _________________________ of the disc with a common size
being _______________________ inches.
2. The __________________________ can be tilted for sanding bevel edges.
3. The abrasive pad is attached to the disc with a special _______________________________.
4. The disc sander is designed for sanding ____________________________________ and
_____________________________ grain of stock.
5. Sanding should be done on the side of the disc that is moving ___________________________
toward the table.
6. The edge of the tilting table should never be more than ____________________ inch from the
disc.
7. The ___________________________ __________________________ should be used when
sanding mitered edges.
8. Continuous sanding in one location on the disc could cause the disc to ___________________.
9. A ____________________________________ could be used to check the angle between the
tabletop and sanding disc.
10. Allow the disc to gain full ___________________________________________ before
beginning the sanding operation.
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Disc Sander Identification and Safety – Answer Key
Part 1:
1. Disc guard
2. Abrasive disk
3. Miter gage
4. Tilting table
5. Machine switch
6. Motor
7. Motor switch
8. Lock knob
Part 4:
1. Diameter; 12
2. Table
3. Adhesive
4. Edges; end
5. Downward
6. 1/8
7. Adjustable table
8. Overheat
9. Square
10. speed
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Unit Nine: Power Tools
Drill, Router, Sander
Lesson #8: Disc Sander Video and Safety Test
Objectives
Students will be able to…


Identify the Disc Sander’s major components and safety operation.

Common Core Standards
LS 11-12.6
RSIT 11-12.2
RLST 11-12.2
Health and Safety 6.0, 6.2, 6.3, 6.5, 6.6
Technical Knowledge and Skills 10.0, 10.1, 10.2
Demonstration and Application 11.1
Cabinetmaking and Wood Products Pathway A4.1, 4.3, & A4.4
Residential and Commercial Construction Pathway D2.1, D3.1, D3.2, D3.3

Materials
YouTube Video https://www.youtube.com/watch?v=a9nkfAoDYtI
Disc Sander Safety Test

Lesson Sequence


Watch the YouTube Video https://www.youtube.com/watch?v=a9nkfAoDYtI answer
any questions students may have (15 minutes).



Review any questions students have for the drill press safety test (5 minutes).



Pass out Disc Sander Safety test. Students must pass this test before being able to
participate in a project in the job. (20-25 minutes)

Assessment
Students must pass the portable drill safety test prior to being able to participate in a
project in the shop.
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Accommodations/Modifications
Test May Be Read Aloud
One on One Support
Extra Time If Needed
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Disc Sander Safety Test
1.

The front edge of the table is within ____________________ inch or less of the disc.

2.

Keep the ________________________ in place at all times.

3.

Sanding should be done on the side of the disc that is moving ________________________
toward the table.

4.

Do not leave the _____________________________ area until the motor has completely
stopped.

5.

When using the disc sander, you should:
A.
B.
C.
D.

6.

hold down the work firmly.
sand on the downward side of the disc.
avoid awkward hand positions.
All the above

When using the sander, you should always:
A.
B.
C.
D.

sand small pieces.
leave the machine on for the next person.
use the upward side of the sanding disc
avoid awkward hand positions and hold down

7.

The disc sander is designed for sanding __________________________ and end grain of stock.

8.

Continuous sanding in one location on the disc could cause the disc to _________________.

9.

Never leave the work area after sanding until:
A.
B.
C.
D.

10.

the machine has come to a complete stop.
the sander and work area are clean.
neither of these things should be done when you leave the area.
both A and B are correct.

Work should always be supported on the backstop or table except when:
A.
B.
C.
D.

you
you
you
you

are
are
are
are

sanding very small pieces.
sanding curved pieces on the outer drum.
sanding large pieces.
always to use the backstop or table.
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Disc Sander Safety Test – Answer Key
1. The front edge of the table is within _______1/8_______ inch or less of the disc.
2. Keep the

disc guard

in place at all times.

3. Sanding should be done on the side of the disc that is moving ______downward_____ toward the table.
4. Do not leave the safety zone

area until the motor has completely stopped

5. When using the disc sander, you should:
A. hold down the work firmly.
B. sand on the downward side of the disc.
C. avoid awkward hand positions.
D. All the above.
6. When using the sander, you should always:
A. sand small pieces.
B. leave the machine on for the next person.
C. use the upward side of the sanding disc.
D. avoid awkward hand positions and hold down work firmly.
7. The disc sander is designed for sanding ______edge__________ and end grain of stock.
8. Continuous sanding in one location on the disc could cause the disc to ______overheat___________.
9. Never leave the work area after sanding until:
A. the machine has come to a complete stop.
B. the sander and work area are clean.
C. neither of these things should be done when you leave the area.
D. both A and B
10. Work should always be supported on the backstop or table except when:
A. you are sanding very small pieces.
B. you are sanding curved pieces on the outer drum.
C. you are sanding large pieces.
D. you are always to use the backstop
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