
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

KENTUCKY 4-H WOODWORKING PROGRAM 

LEADER’S GUIDE 

Visit the 4-H Woodworking webpage at https://4-h.ca.uky.edu/woodworking for additional information. 

 



 

Kentucky 4-H Woodworking Program – Leader’s Guide 

Thank you for being a Kentucky 4-H Volunteer Leader. This Leader’s Guide provides safety 
guidelines on tool usage and a selection of plans to supplement the National 4-H Woodworking 
Wonders project books and helper’s guide.  

The first section of this guide focuses on safety. The safety material is divided into five sections 
covering tools that parallel the youth's advancement through the project. Have youth study 
each section and practice tool usage on sample materials to show proficiency in using the tools. 
Test the youth's knowledge with the quizzes. Answers are provided so you can grade the quiz. 
Discuss any wrong answers and improper operation with the youth until you are satisfied they 
understand the correct operation and use of the tools.  This procedure of safety instructions 
assures that each youngster has had instruction in proper use of the tools to be used in a wood 
science project. 

The second part of this guide provides numerous plans for you and youth to choose and build 
items compatible with their desires and experiences. The plans are grouped into four levels 
that progress in size, complexity, tool usage and skill required for construction and completion. 
Have the youth select and progress through the various levels as they gain knowledge and skill 
in tool usage and wood material construction.  
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General Safety Guidelines for Woodworking Tools
 

Note: Each 4-H member should study and 
discuss the general safety guidelines with their 
leader and then complete the safety quiz, which 
will be graded by the leader. 

It has been said that two things separate the 
human from all other animals— the brain and 
the hands. The human, using the hands, is 
capable of very intricate manipulative work. 
Yet, literally thousands of tools have been 
designed by the human to further this 
ingenious capability. The main reason for these 
tools is that through their use, the human has 
greatly increased the force that can be applied 
to objects. Some hand tools, especially sharp 
cutting edges, can apply thousands of pounds 
of pressure per square inch. 

A second reason tools have been invented is 
that they can provide much more accuracy than 
the human hand. 

However, it is the increased force of which tools 
are capable that causes us to be concerned 
with safety awareness. Here is a fact to be 
remembered. Always, when forces are greatly 
multiplied, there is increased potential for 
severe damage to be inflicted on the human 
body. If forces are kept low there is 
correspondingly less chance of damage. Since 
these great forces are needed to increase the 
work done by humans, great care must be 
exercised so that accidents will not happen. 

USE THESE FORCES WISELY, SO THEY WORK 
FOR YOU, NOT AGAINST YOU. 

Your hands are the most valuable tools in the 
world but they cannot think for themselves.  

 

 

Your brain must do that. Your eyes are 
especially susceptible to injury because they do 
not have a tougher protective skin like the rest 
of your body. If an eye injury does occur, the 
eye may not be able to repair itself as the skin 
can. Use eye protection whenever it is 
suggested. High noise levels can be a problem 
when using some power woodworking tools. 
Under these conditions, use hearing protection. 
Always learn about new tools from the 
instruction manual, leader and/or a parent 
before using the tool. 

DO NOT EXPERIMENT WITHOUT SAFETY! 

Safe actions can become habitual. The safe 
habits you learn now will stay with you all your 
life and can be valuable in everything you do. 

Remember, these safety guidelines are only the 
first steps in learning to use a tool safely. A 
thorough knowledge of the proper operating 
procedures is essential along with practice in 
developing the coordination and skill required 
in using the tool. Before using any tool you 
should follow these five steps: 

1. Read the safety instructions. 
2. Take the quiz and discuss any wrong 

answers with your leader or parent. 
3. Learn the proper operating procedures 

through instructions from your leader or 
parent. 

4. Initial operation of the tool should be done 
with your leader or parent present to 
instruct and assist you. 

5. Always check with your leader or parent 
each time you use a power tool or when 
attempting a new procedure.

Protective equipment appropriate for use with woodworking tools—goggles, full-face shield, dust mask, 
acoustical earmuffs (hearing protection), and earplugs. 

 



5 
 

Quiz on General Safety Information for Woodworking Tools 
 

Name: ___________________________________________________________________ 

 

Note: Each 4-H member should study and discuss the general safety guidelines with his/her 
leader and then complete this safety quiz, which will be graded by the leader. Each 4-H 
member should discuss any wrong answers with his/her leader and/or parent. 

The purpose of this quiz is to insure that each 4-H member has been exposed to specific safety 
points and is familiar with safe operating procedures for the tools to be used on a project. 

 

1. One reason tools were invented is to increase the force of human hands. (T or F) _____ 
 

2. Following safe procedures can become a habit. (T or F) _____ 
 

3. You should not experiment with unfamiliar tools, regardless of size, but learn proper 
operating procedures from your leader and/or parent. (T or F) _____ 
 

4. The cutting edge of many small tools exert very high pressure and, if improperly used, can 
inflict severe injury to the human body. (T or F) _____   
  

5. None of the safety principles concerned with woodworking can be applied to other 
activities. (T or F) _____ 
 

6. Your hands are the only part of your body that you need to be concerned about when 
working with wood. (T or F) _____  
 

7. The only reason tools have been invented is to increase force. (T or F) _____   
  

8. As the force capability of tools increases so does their potential danger. (T or F) _____ 
 

9. Always check with your leader and/or parent each time you use a power tool. (T or F) _____
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Safety Guidelines for Hand Tools 

 

This group of tools is the first you will probably 
use as you start activities in the woodworking 
program. If these tools are handled properly 
there should be no accidents. Study these 
safety guidelines then take the quiz and be sure 
you are familiar enough to start using them 
safely. 

ANY OTHER TOOLS NOT COVERED IN THIS 
DISCUSSION SHOULD BE THOROUGHLY 
EXPLAINED BY YOUR LEADER BEFORE YOU USE 
THEM. 

AWL - An awl is a sharp pointed instrument very 
much like an ice pick. It is used for marking lines 
or piercing small holes in wood. Because of its 
sharpness it must be handled carefully at all 
times, so it won’t pierce you. Secure the work 
to be pierced to a workbench top and push or 
point the awl away from you. 

 

 

 

 

 

BRACE AND BIT - The brace provides leverage 
for twisting a variety of auger type bits for 
boring holes in wood. The main points of safety 
are to see that all bearing surfaces are in good 
working order so your hands will not be 
pinched. Do not have any part of your body 
past or behind the work since the bit could 
suddenly break through with great force 
causing severe injury. 

 

CHISEL - This tool can be dangerous because 
the sharp edges cuts into the wood with 
intense pressure at the sharp edge. Never let 
the direction of this force be toward you 
because it might slip. 

Tiny wood chips can be sent flying away at high 
speed. You should wear eye protective safety 
goggles or a full-face shield. 

 

DRILL, HAND - You may not realize it, but you 
can get hurt on these drills. The hand drill may 
be jerked out of the wood and swing sideways 
with the result that the bit can tear into you. Be 
careful of the gears on the hand drill. These can 
pinch.

 

COMPASS AND/OR DIVIDERS - This tool is used 
for marking circular areas or transferring 
measurements. Because of the sharp points it 
must be handled with great care. On some 
models you can be pinched if the legs come 
together accidentally. 
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HAMMER - These hit with great force, which 
makes them useful tools and also dangerous 
ones. Be especially alert when using a hammer. 
Watch when you draw the hammer back for a 
blow because the sharp claws could hit 
someone on the drawback. Do not hit one 
hammer with another hammer as the faces are 
hardened and could break sending sharp 
fragments at very high speed into your body. 
Hit the target flat so the hammer won’t tend to 
slip sideways. 

Loose hammerheads are extremely dangerous. 
Due to centrifugal force they can fly off on the 
down stroke. 

 

PLANE -These tools are used to smooth boards. 
They come in various sizes, but all are similar 
and operate on the same principle. 

A very sharp edge chisel juts out just below the 
flat smooth bottom of the plane. Contact with 
this blade could cause an injury. Hold the plane 
with both hands and be sure wood is held 
securely and will not move. Never attempt to 
plane small pieces while holding them in your 
hand. 

 

 

PLIERS - With your handgrip you can exert a 
force of 2,000 pounds on the wire cutting edges 
of the pliers. If you are cutting the tip ends of 
small nails or ends off wires these small pieces 
can fly through the air at tremendous speed 
and could cause an injury, especially to your 
eyes. Your fingers or hand can be severely 
pinched if the pliers slip off the work. Pliers with 
a worn and slipping hinge joint or jaws should 
be discarded. 

 

 

RASP AND FILE - Lots of painful injuries have 
occurred to people while using a rasp or file. 
The most serious were those when the tool was 
being used with no handle and the sharp end 
(tang) jabbed into the palm of the user’s hand. 
Check those handles. Make sure they are in 
place. 

Keep file teeth clean. Clogged teeth can cause 
unexpected slipping leading to an injury. 
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SCREWDRIVERS - Some people have been 
severely injured while using a screwdriver. The 
usual injury is for the blade to jab into the palm 
of the hand that is holding the piece with the 
screw. Work pieces should never be held by 
hand. A vise or pliers should be used. If the 
screwdriver properly fits the screw the chances 
of slipping are much less.  

 

 

HAND SAW - A saw cuts because there is 
intense pressure at the tip of each tooth that is 
in contact with the wood. Each tooth acts as a 
miniature chisel. Handle the saw safely so that 
its teeth never touch human skin. This high 
pressure can rip through human flesh. Also, 
remember that sawdust is very slippery and can 
induce accidental falls.  Sweep it up often. 

Many serious injuries occur when the saw 
jumps while starting a cut. Never place your 
hand near the saw cut in an attempt to guide 
the saw. If help is needed in positioning the saw 
for starting the cut, use a square wooden block. 

 

 

SCALES, TAPES, AND FOLDING 

RULES - These measuring tools appear to be 
fairly safe, but some bad injuries have occurred 
in their use. The flat metal scale (top) has fallen 
from a high shelf, the roll rule (center), lying on 
edge on the floor, has cut a youngster’s bare 
foot and the folding rule (bottom) can pinch 
and even break fingers. The end of a self-
winding tape can whip around causing serious 
injury. Watch these innocent looking tools. 

 

 

SQUARE - These tools are used for marking 
angles of various sizes, most generally the 90°. 
It is similar to the steel scale in that it is 
somewhat difficult to hang up. Serious injury 
can be inflicted if it falls. 
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Safety Reminders 
 

1. Work in a well-lighted area. 
 

2. Caution others to stand back and away from the area of operation. 
 

3. Keep the work area cleaned up to avoid slips and falls. 
 

4. Use appropriate eye and other personal protective equipment when required. 
Other individuals in the immediate area should also have eye protection. 
 

5. Be sure the tool is in good working condition and sharp to prevent accidental 
slipping. 
 

6. Use the tool only for its intended purpose. 
 

7. The direction of operation should always be away from you so a slip will not 
result in an injury to you. 
 

8. When possible, secure the work so that it will not slip during operation. 
 

9. Never use a tool while standing off balance or in an awkward position. 
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Safety Quiz for Hand Tools 
 

Name: ___________________________________________________________________ 

Note: Each 4-H member should study and discuss the safety guidelines on hand tools with 
his/her leader and then complete this quiz, which will be graded by the leader. Each 4-H 
member should discuss any wrong answers with his/her leader and/or parent before using the 
hand tools. 

1. Normal use of the hand saw puts intense pressure on each tooth that is in contact with 
wood. (T or F) _____ 
 

2. Using your thumb against the saw to guide the saw could result in a serious accident.  
 (T or F) _____ 
 

3. The best place to leave saw dust is on the floor. (T or F) _____ 
 

4. Using a file or rasp without a handle could result in a serious injury. (T or F) _____  
  

5. The injury caused by files is usually caused by the sharp end (tang) jabbing into the hand.    
(T or F) _____ 
 

6. Clean file teeth can help prevent files from slipping unexpectedly and causing injury.  
(T or F) _____ 
 

7. Hammers must hit with great force to drive nails into wood. If this force is misdirected 
serious accidents can occur. (T or F) _____ 
 

8. Drawing a hammer back to start its swing toward a nail is not a dangerous situation.  
(T or F) _____ 
 

9. It’s ok to use a hammer to drive the claws of another hammer under the head of a nail.  
(T or F) _____ 
 

10. Using a damaged hammer is economical and safe. (T or F) _____ 
 

11. Centrifugal force can cause improper fitting heads to fly off hammer handles.  
(T or F) _____ 
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12. A plane is such a safe tool you cannot be hurt by it. (T or F) _____ 
 

13. A tool such as dividers or compass must be handled as carefully as an ice pick.  
(T or F) _____ 
 

14. Most injuries inflicted by screwdrivers are because the object being worked on  
is held by hand. (T or F) _____ 
 

15. Making sure the blade of the screwdriver fits the screw properly can reduce the possibility 
of slipping and a serious accident. (T or F) _____ 
 

16. Measuring tapes and scales are so simple they cannot cause an accident. (T or F) _____ 
 

17. Pliers allow your hands to apply many hundreds of pounds of force to objects but this force 
cannot hurt you. (T or F) _____ 
 

18. Worn pliers should be discarded. (T or F) _____ 
 

19. A square is another simple tool that cannot hurt you. (T or F) _____ 
 

20. The awl deserves caution just like an ice pick. (T or F) _____ 
 

21. A brace and bit is another safe tool that never causes accidents. (T or F) _____ 
    

22. Chisels are dangerous because they cut with intense pressure at the sharp edge of the 
blade. (T or F) _____ 
 

23. The hand or punch drill are very safe because they are hand driven and cannot cause injury.  
(T or F) ____ 
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Safety Guidelines for Light Duty Power Tools

Most light duty tools are portable and 
develop relatively low power and are easy 
to operate. Because they are electric 
powered, never operate under wet 
conditions. Any slight crack in the insulation 
of the power cord could give you a severe 
shock at 115 volts. Check the nameplate to 
see if it is double insulated or is properly 
grounded by a 3-prong plug. Never carry or 
drag the tool by its power cord. 

Have your leader observe while you use 
these tools for the first time to be sure you 
are using safe and correct procedures. 

ANY OTHER TOOLS NOT COVERED IN THIS 
DISCUSSION SHOULD BE THOROUGHLY 
EXPLAINED BY YOUR LEADER BEFORE YOU 
USE THEM. 

 

DRILL, ELECTRIC HAND - These 1/4” or 3/8” 
chuck drills are handheld and develop 
about 3/8 H.P. Sudden hang ups of the bit 
can create instant reaction of the handle 
and cause injury. If the switch is not 
immediately turned off and you lose the 
handle, the drill can twist up and break the 
electric cord. For this reason, the switch 
should not be locked in the “run” position. 
Maintain a firm grip on the handle for full 
control.  

Keep your fingers away from the turning 
chuck. Get in the habit of unplugging the 

drill when changing bits and removing the 
chuck key after tightening the bits.  

 

 

SANDER, STRAIGHT LINE OR ORBITAL- The 
main thing to remember here is that this is 
an electric tool and you should always 
observe caution similar to that when using 
the electric drill. 
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JIG SAW - This saw is usually used for 
cutting curves. It usually develops 1/5 H.P. 
and the blade vibrates 2000 to 3000 times 
per minute. If the blade hangs up, the saw 
can jump out of your hands. A firm grip is 
necessary and steady pressure of the saw 
against the work piece is necessary for safe 
operation. 

Use the proper blade (number of teeth per 
inch for the material being cut) and do not 
force the cut. Be sure to let the blade stop 
motion before removing it from a cutting 
position. Do not let the vibrating blade 
touch any part of your body. Do not be 
absent minded about this hazard. 

 

 

 

 

SCROLL SAW – This tool is also for cutting 
curves. Even though it is mounted on a 
table make sure it is grounded and do not 
use it in wet conditions. See that it is 
mounted securely, and the table will not 
turn over. 

The most dangerous part of the tool is the 
blade. Be conscious about your hands 
getting too close to it while you are 
operating the saw. Keep your hands out of 
line of the cut. 

Some models have blade guards, but the 
guard cannot assume complete safety 
against carelessness. Do not attempt to 
make cuts on small pieces. 

Some models are dual purpose, such as a 
light duty sander on the motor shaft. Make 
sure you do not accidentally touch the 
moving parts while sawing. 
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Safety Reminders: 
 

1. Remove loose clothing. Roll up your sleeves. 
 

2. Always wear safety glasses or some type of eye protection when using these 
power tools. 
 

3. Disconnect the power cord whenever changing or adjusting blades or bits. 
Make all adjustments before starting the tool. 
 

4. Keep blades and cutting edges sharp to reduce the possibility of overheating 
or kickback. 
 

5. Before starting, check the location of the electrical cord so it will not be cut 
or damaged by the tool. 
 

6. Have the tool or material in a ready position before starting and shut off 
power upon completion. 
 

7. Do not force the power tool, let it feed at its own speed. 
 

8. With handheld power tools, secure the work and never attempt to hold 
small pieces with your hand. 
 

9. Always concentrate on your work. Avoid distractions such as talking to other 
persons.  
 

10. When possible hold the tool with both hands for safe and sure control. 
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Safety Quiz for Light Duty Power Tools 
 

Name: ___________________________________________________________________ 

Note: Each 4-H member should study and discuss the safety guidelines on light duty power 
tools with his/her leader and then complete this quiz, which will be graded by the leader. Each 
4-H member should discuss any wrong answers with his/her leader and/or parent before using 
the tools. 

1. The straight-line sander is a very safe electric powered tool and needs no safety rules.  
(T or F) _____ 
 

2. The blade of the saber saw can hang up and jerk the tool out of your hand if it is carelessly 
held. (T or F) _____ 
 

3. The bit of the electric drill can hang up and twist the handle out of your grip if it is carelessly 
held. (T or F) _____ 
 

4. Portable electric tools should always be unplugged when changing bits or blades.  
(T or F) _____ 
 

5. The dangerous part of the saber saw is the blade. (T or F) _____ 
 

6. The blade of the saber saw is not automatically protected after cutting is finished.                 
(T or F) _____ 
 

7. Because they are light duty these tools may be carried about by the power cord.                             
(T or F) _____ 
 

8. The most dangerous part of the table jig saw is the blade. (T or F) _____ 
 

9. If this blade is guarded, you don’t need to worry about your hands getting too close to it.                     
(T or F) _____ 
 

10. If the jigsaw is dual purpose, such as a sander wheel attached, special care must be 
exercised that you don’t accidentally touch the sanding disc while sawing. (T or F) _____ 
 

11. It is possible to inflict serious injury to your leg by absentmindedly letting the saber saw 
blade touch your leg while it is vibrating. (T or F) _____
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Safety Guidelines for Portable Heavy Duty Power Tools 
 

Heavy duty electric tools that are handheld 
produce relatively high horsepower and 
generally require both hands to control 
them properly. Never use these tools while 
off balance or in an awkward position. Since 
they are electric always check for proper 
grounding and never operate under wet 
conditions, since any slight crack in the 
insulation could result in a severe shock at 
115 volts. Never carry or drag the tool by 
the power cord. All tools should be properly 
sharpened and adjusted so that less power 
is required, and the tool will be less likely to 
slip. You should gain experience in proper 
use of light duty tools before using the 
more powerful heavy-duty ones. 

 

Have your leader observe while you use the 
tool for the first time to be sure you are 
using safe and correct procedures. 

 

ANY OTHER TOOLS NOT COVERED IN THIS 
DISCUSSION SHOULD BE THOROUGHLY 
EXPLAINED BY YOUR LEADER BEFORE YOU 
USE THEM. 

 

DRILL - The horsepower of these drills’ 
ranges from ½ to ¾. You will note that it has 
two handles and a squeeze switch. Always 
brace yourself so that you can hold against 
the strong twist of this tool. If it does get 
away the squeeze switch will automatically 
stop but some damage could result from 
the inertia built up. The safety precautions 
of the light duty drill also apply. 

 

 

SANDER, DISC AND BELT - Some of these 
tools can develop up to 1 H.P. Hold it 
securely. Always unplug the power cord 
when changing abrasive paper. Make sure 
the power cord does not touch the belt or 
disc while in operation. 
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PLANER - A very handy tool for taking the 
hard work out of smoothing boards. 
Develops ¼ to 3/8 H.P. and turns at 25,000 
rpm. Do not set the tool down until it stops. 
Be very cautious about the fast turning 
blade. Don’t let it touch you. Hold the 
planer with both hands at all times and be 
sure the work is held securely in place. 

 

 

CIRCULAR SAW - This tool can develop up 
to 2 H.P. It uses a squeeze trigger switch. 
Generally, the higher H.P. saws have a 
second handle or knob for sure control. Do 
not force the blade as it can kick back. Use 
proper and sharp blades and saw only in 
forward directions. Do not attempt a turn in 
a cut. Be alert where the power cord is. 
Make sure the board sawed is held 
securely. Do not lay this tool down until the 
blade stops. Always unplug the power cord 
before attempting to change the blade. Do 
not put the blade on backwards. Make sure 
the blade guard is in place and is working 
properly. 

 

RECIPROCATING SAW –These heavy duty 
hand tools develop 1/2 to 1 H.P. The more 
power the more sure your grip must be. 
Use the right blade for the job to limit hang 
ups. Never lay the tool down while it is still 
in motion. Remember this tool has no blade 
guard or protection devices. The higher H.P. 
saws should have a second handle or knob 
for additional control. 

 

 

ROUTER - Heavy duty routers develop up to 
1 H.P. and rotate at 25, 000 rpm. Because 
of this power and speed and because the 
bits cannot be automatically guarded, this 
tool can be very dangerous if not handled 
properly. It is a two hand tool. Use it that 
way. Do not set it down until it stops 
rotating. Unplug the power cord before 
changing bits. Be sure you are familiar with 
the entire instruction book. 
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Safety Quiz for Portable Heavy Duty Power Tools 
 

Name: ___________________________________________________________________ 

Note: Each 4-H member should study and discuss the safety guidelines on heavy duty power 
tools with his/her leader and then complete this quiz, which will be graded by the leader. Each 
4-H member should discuss any wrong answers with his/her leader and/or parent before using 
the tools. 

 

1. Carrying the electric drill around by the power cord can cause the insulation to break and 
become dangerous. (T or F) _____ 
 

2. Heavy duty drills don’t kick back as bad as smaller drills if the bit hangs up. (T or F) _____ 
 

3. You must see that the work being drilled is firmly held as well as to have a firm hold on the 
drill. (T or F) _____ 
 

4. Handheld drills usually develop 2 H.P. (T or F) _____ 
 

5. Heavy duty sanders are so safe no special safety precautions need to be taken.                                       
(T or F) _____ 
 

6. The abrasive paper on a sander is so safe no special safety precautions need to be taken.                  
(T or F) _____ 
 

7. Heavy duty sanders should have 2 handles for safe and proper control. (T or F) _____ 
 

8. The handheld power planner uses so little power that care of its power cord is not 
important. (T or F) _____ 
 

9. Even though the blade of the power planer turns very fast it is not considered dangerous 
because it protrudes so little from the bottom. (T or F) _____  
 

10. Both hands should be used on the heavy duty saber saw to assure positive control.                             
(T or F) _____ 
 

11. The more powerful heavy duty reciprocating saw has an automatic blade guard provided 
for your protection. (T or F) _____  
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12. The back side of a board being sawed is an extremely dangerous place because the saw 
teeth extend through unguarded. (T or F) _____ 
 

13. If a power tool has a squeeze switch it’s ok to change blades without unplugging the power 
cord. (T or F) _____ 
 

14. The router can be safely controlled by one hand. (T or F) _____ 
 

15. Its extreme speed, relatively high H.P. and unguarded blade makes the router a potentially 
dangerous tool. (T or F) _____
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Safety Guidelines for Heavy Duty Stationary or Bench Tools 
 

These tools are usually relatively large and 
are not moved around. They may be 
permanently wired to the electric power 
and the only way to turn the power off is by 
the control switch on the tool or at the fuse 
box. You should find out about tools with 
many adjustments. Be sure to get special 
instructions from a qualified person and 
study the operator’s manual before using 
any of these tools. Have your leader 
observe while you use the tool to be sure 
you are following correct procedures. 

• All tools should be properly adjusted 
and sharpened so that they take less 
power and the work is less likely to slip.  

• Keep sawdust and shavings swept up 
often to help prevent slipping. 

ANY OTHER TOOLS NOT COVERED IN THIS 
DISCUSSION SHOULD BE THOROUGHLY 
EXPLAINED BY YOUR LEADER BEFORE YOU 
USE THEM. 

 

BAND SAW – Photo below. The electric 
motor on these saws ranges from ¼ to ½ 
H.P. The blade speed is about 300’ per 
minute. Always use eye protectors when 
operating this saw. Never let your fingers 
get closer than 2 inches of the running 
blade. Do not adjust the blade guides while 
the tool is in motion. Do not try to cut 
smaller circles than the blade is designed 
for. Always wait for the blade to stop before 
removing small pieces of cut material near 
the blade.  

 

 

 

 

 

 

 

 

DRILL PRESS – Photo to left. This is a 
versatile machine. Study the operators’ 
manual so you can make proper and full use 
of its capabilities. Large floor models have ¾ 
H.P. motors. Always use eye protectors. 
Make sure the work is clamped properly so 
the belt will slip rather than the work spin 
around if the bit hangs. Do not let any part 
of your clothing or hair come close to the 
turning bit as it can easily snag and twist up. 
Remove the chuck wrench after changing 
bits. 
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JOINTER - This tool has a 1/2 HP or larger 
motor. The blade rotates very fast at 5,000 to 
6,000 rpm. If you are careless this tool can 
inflict severe injury especially to the hands. 
Always wear eye protectors. Keep the knives 
sharp and balanced. Keep the floor clean to 
prevent slipping. Do not run material through 
without checking for nails or bad knots that 
could be knocked out. Keep the guard in place 
and working properly. Never try to run stock 
through that is less than 12” long. Use a 
special made push stick when you are near 
the end of a long board. 

 

LATHE - Wood turning lathes normally utilize 
1/3 to 1/2 HP motors. Be sure to study the 
instruction book and get special hints on this 
operation from a qualified person. Always 
wear eye protection and be sure the cutting 
tools are sharp and the tool rest is adjusted 
properly. Never touch the work piece with 
your hands while it is turning under power, no 
matter how smooth it looks. Make 
adjustments only while power is off. 

 

 

 

 

RADIAL ARM SAW -These saws can have 
motors up to 6 H.P. The smaller shops might 
have saws of about 2 H.P. Be sure material 
to be sawed has no nails or other objects 
that could damage the blade or make it 
jump. Never leave wood scraps or tools on 
the saw table and never leave the saw until 
it stops. When ripping, be sure the blade 
turns toward you. Adjust the anti-kickback 
device properly. Always use a push stick 
when the saw blade nears the end of a 
board. 

 

 

 

 

 

 

 

SANDERS, BELT AND DISC - Stationary shop 
sanders usually have 1/2 HP motors. Special 
care must be taken and not let bare skin 
touch the abrasive surface or severe burns 
can result. Eye protection should be worn 
because of the large amount of small 
particles ground off. Never leave the sander 
without turning it off. A dust mask is 
desirable unless the sander is especially 
equipped with a dust catcher.  
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TABLE SAW – Image to right. The table saw, 
like the portable circular saw, can be a very 
dangerous tool. Some large saws have 
motors of 4 or 5 H.P. The common home 
shop saw is 1/2 to 2 H.P. with 8 to 12 inch 
diameter blades. Automatic protectors 
cover the blade and anti-kickback devices 
are available. See that they are in place and 
working properly. Never let your hands get 
close to the blade. Always wear eye 
protection. Do not use the miter gauge and 
fence at the same time. Use a push stick 
when the saw blade nears the end of the 
board. 

 

BENCH GRINDER – Image to right .Several of 
the hand tools require frequent sharpening 
or dressing. This can be done with a steel 
file and vise or much faster and easier with 
a bench grinder. This can be a very 
dangerous tool. Special care must be taken 
to operate it properly. Get special 
instructions before operating it. The 
abrasion (grinding) wheels are 
manufactured by special sand embedded in 
bonding material. Accidental flaws can be 
present in new wheels. Stand to one side 
when starting up any grinder until it has 
reached full speed. Do not grind from the 
side unless the wheel is designed for that. 
Do not let the tool being ground wedge 
between the rest and the grinder wheel. 
This could break the wheel and it would 
then shatter or explode. Always wear eye 
protection to guard against the high-speed 
minute flying particles. 
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Safety Quiz for Heavy Duty Stationary or Bench Tools 
 

Name: ___________________________________________________________________ 

Note: Each 4-H member should study and discuss the safety guidelines on heavy duty 
stationery and bench tools with his/her leader and then complete this quiz, which will be 
graded by the leader. Each 4-H member should discuss any wrong answers with his/her leader 
and/or parent before using the tools. 

 

1. After you have started the band saw you should adjust the upper blade guard to its correct 
distance above the work you are sawing. (T or F) _____ 
 

2. You use the same band saw blade for all circular cuts. (T or F) _____ 
 

3. The band saw blade runs slow enough that there is no danger to your eyes. (T or F) ___ 
 

4. Correct blade speed is about 300 ft. per minute. (T or F) _____ 
 

5. It’s OK to hold all sizes of wood to be drilled by hand rather than clamping. (T or F). _____ 
 

6. When operating a bench type drill press you need not worry about the bit hitting anything 
after it goes through the work piece. (T or F) _____ 
 

7. Drill bits are smooth enough so that there is no danger of clothing being snagged and 
twisted up while the tool is being used. (T or F) _____ 
 

8. It’s OK to hold all sizes of wood to be drilled by hand rather than clamping. (T or F) _____ 
 

9. There is little reason for safety glasses being worn while operating a drill press.                                       
(T or F) _____ 
 

10. Your hands are especially vulnerable to severe injury while operating a jointer.                                      
(T or F) _____ 
 

11. A special push stick is a necessary part of the jointer. (T or F) _____ 
 

12. The blade of the jointer rotates the fastest of any of the power tools. (T or F) _____  
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13. The tremendous speed of the blade allows the jointer to easily and safely cut through nails 
and hard knots. (T or F) _____ 
 

14. The jointer is especially adapted to handling small working stock. (T or F) _____ 
   

15. The unique guard on the jointer does not allow the fingers to touch the blade.  
(T or F) _____ 
 

16. You may touch the work by hand while it turns in a lathe to determine if more sanding is 
needed for a smoother surface. (T or F) _____ 
 

17. After turning the lathe on you adjust the tool rest as near as possible to the work. 
 (T or F) _____ 
 

18. Sawdust on the floor around the radial arm saw is not as dangerous as if it were around the 
table saw. (T or F) _____ 
 

19. A dust mask over the nose is desirable when working with a sander. (T - F) _____  
  

20. Eye protection is not necessary if the dust mask is worn. (T or F) _____ 
 

21. The table saw is one of the most dangerous tools. (T or F) _____ 
 

22. Table saws have blade guards. (T or F) _____ 
 

23. With the blade guard in place safety goggles need not be worn. (T or F)  _____ 
  

24. Because it is motor driven the bench grinder is a very safe tool. (T or F)  _____ 
  

25. Grinder wheels can explode. (T or F) _____ 
 

26. Small particles are emitted while grinding and face protection should always be worn while 
using the bench grinder. (T or F) _____
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Size Length, 
inch 

Approx. 
No./ lb. 

2d 1.0 847 
3d 1.25 542 
4d 1.5 294 
5d 1.75 254 
6d 2.0 167 
7d 2.25 150 
8d 2.5 101 

 

Wood Joint Fasteners 
 

The joining or fastening of wood pieces together is an essential part of wood utilization and 
fabrication for sturdy and long-life performance of the item or project. Nails are the simplest 
and most common type of wood fastener but generally create the weakest joint compared with 
the other fasteners described in this section. Good wood glue can produce the strongest joints 
in most situations.  Wood screws and bolts are next strongest. Staples rank about equal with 
nails for strength but are often used with pneumatic (air) applications for rapid assembly and 
construction. Many nail sizes can also be applied with pneumatic equipment. 

 

Nails 

The most common types of nails for wood working projects are wire brads, finishing, and box 
nails. Wire brads are available in lengths of ½ to 1 inch and are used for thin materials of ¼ inch 
or less. Finishing nails have a small head that can be driven slightly below the surface of the 
wood. A wood filler or putty is often used to fill the depression and give a smooth surface for 
finishing. Box nails have a smaller diameter than 'common' nails to reduce splitting in wood 
joints. 

The 'spiral' or 'screw shank' nails have a threaded type shank that gives greater holding 
strength in joints. Some sizes and lengths of the smaller nails of these types are shown in the 
table. 

 

 

 

 

 

 

 

Wood Screws 

Wood screws are classified by the type of drive, the shape of head, its length, gauge and 
whether it is designed for wood or metal. 
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Types of drive. The two basic drive designs are single slot and crosshead. Crossheads are 
normally either 'Philips' or 'Pozidrive', these require specific types of screwdriver although a 
Philips driver can be used on Pozidrive screws. It is always important to use the correct size of 
screw driver to ensure that the workpiece and screw are not damaged. Newer 'square' and 
'Torx' drives are becoming more readily available for wood and metal screws. 

 

 

 

Head shapes.  The three main head shapes for wood screws are: flat, oval and round. Flat head 
screws can be countersunk so the heads can be concealed below the woods surface. Oval head 
screws give a more finished appearance for hinges and accessory attachments. Round head 
screws fit on top of a flat surface. Wood threads have a tapped screw while sheet-metal screws 
have mainly a parallel thread. 

 

 

 

 

Length. The length of a wood screw is measured from the tip of the point to the surface of the 
material into which the screw is driven, which is the head's widest part. So the length of a flat 
head wood screw is measured from the tip to the top of the head, but the length of a round 
head screw is measured from the tip to the bottom of the head.  In the common wood screws 
the thread extends 2/3rds of the length of the screw. Some other types (such as sheet metal 
and dry wall screws) are threaded all the way to the head. 

 

Screw sizes.  Screws are sized by gauge number and length. The gauge number was thought up 
by someone in a weird manner. If the gauge is not known, simply measure the diameter of the 
head in sixteenths of an inch, take away one and double - that is the gauge number.  

Example:  

• if the head is a quarter of an inch, that equates to 4 sixteenths 
• take away 1 equals 3 
• double that equals 6, so it is a 6 gauge screw 
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Stringing all these parameters together, one might buy, for example, a box of one hundred 2½ 
inch #12 flat head Phillips wood screws. 

 

Bolts. The most common bolts are hex and carriage head types although very small bolts are 
often referred to as 'machine screws’ and can have flat or round heads. 

 

Hex Head Bolt. A hex head bolt has a head with six sides (hence, 'hex') and a smooth shoulder 
area beyond the standard amount of threading. Shorter lengths are fully threaded. Low cost 
bolts are made from low carbon steel and zinc plated. These are best for general hardware use 
where high strength is not required.  Hot dipped galvanized bolts are much more corrosion 
resistant than zinc plated bolts. Steel bolts are available in 3 grades of hardness: grade 2, 5 and 
8. 

 

Carriage bolt. A bolt used in special wood and machine applications with a domed top and a 
square shoulder under the head. This shoulder pulls into the wood as the nut is tightened. 
Sometime carriage bolts are used in machinery where the square shoulder under the head fits 
into a square hole and prevents the head from turning as the bolt is tightened. The domed 
head provides a relatively smooth finished surface. 

Other bolt types also can have a flat head and be countersunk for a completely smooth surface 
with the work piece. 

 

Lag Bolt. Lag bolts are hex head bolts with wood screw threads. These are for heavy duty 
fastening of wood members. A flat washer should be used under the head if the head is 
tightened against a wood surface. 

 

Glue. Glues and adhesives are very important in wood construction projects. These products 
can bind the wood pieces together with strength as strong as the wood itself and can be 
waterproof. 'Glue' products are usually made from naturally occurring materials (animal or 
vegetable) whereas 'adhesives' are made from synthetic materials (such as resins). Important 
steps in using wood glues for strong and durable joints include: 

• Read the label on the glue for application methods and curing time. 
• Make sure both surfaces are clean and dry. Wax, oil, and dirt prevent good bonds. 
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• If there is old paint, make sure it is solid. Flaking paint must be removed. 
• It helps if the surface is porous or a little rough; it gives the glue something to "grip" on. 

You might want to scuff the surface with fine sand paper; or even sand it all over. Either 
way, wipe off the dust afterwards. 

• Store unused glue in a cool, dry place. Any environment that you feel comfortable in is 
ideal for storage of glue. 

• Keep unused glue, well-sealed. Usually, this just means put the top tightly back onto the 
container. 

• Two-component glues, like epoxy, cannot be stored once mixed. Use it, or it hardens 
into a lump. 

Warning on 'Cyanoacrylate' products like 'crazy glue' or 'instant glue': These products are quick 
bonding and very sticky to the materials and skin. Keep away from skin and eyes. Use the 
dispenser, sticks or tools to apply to the joints. Do not swallow or inhale. Keep out of reach of 
children. Clean off any residue on the hands and skin quickly with soap and water or hand 
cleaner. If it gets into eyes, rinse them with eyewash and consult a physician. 
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ANSWERS TO SAFETY QUESTIONS 
 

GENERAL SAFETY 

1. T 
2. T 
3. T 
4. T 
5. F 
6. F 
7. F 
8. T 
9. T 

 

HAND TOOLS 

1. T   14. T 

2. T   15. T 

3. F   16. F 

4. T   17. F 

5. T   18. T 

6. T   19. F 

7. T   20. T 

8. F   21. F 

9. F   22. T 

10.F   23. F 

11.T 

12.F 

13.T 
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LIGHT DUTY POWER 

1. F   7. F 
2. T   8. T 
3. T  9. F 
4. T   10. T 
5. T   11. T 
6. T 

 

HEAVY DUTY POWER 

1. T   9. F 
2. F   10. T 
3. T   11. F 
4. F   12. T 
5. F   13. F 
6. T   14. F 
7. T   15. T 
8. F 

 

 

HEAVY DUTY STATIONARY  

1. F*   13. F 
2. F   14. F 
3. F   15. F 
4. T   16. F 
5. F   17. F* 
6. F**   18. F 
7. F   19. T 
8. F   20. F 
9. F   21. T 
10. T   22. T 
11. T   23. F 
12. F***  24. F 
  25. T 
  26. T 

 

*Make any adjustments only while the tool is stopped. 

**The bit may hit the support table or vise. 

***The speed of the hand held planner and router is greater. 
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