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A Note to Parents 

You as a parent are the most important and influential person in your child's life. You can nurture and culti
vate his interest in this project by guiding him in his planning, assisting him in carrying out his project and by 
recognizing him for a job well done. 

The information in this manual can provide significant learning experiences for your child. Helping your child 
plan the things he will learn and do and assessing his progress based on these plans will help make his experience 
more worthwhile. This individual planning and evaluating with your child may be done by his project leader. 
However, if this is not possible, you can fulfill this need. 

Following are some things you as a parent can do to help get the most out of this project: 

- Become familiar with the material in this manual. 

- Use the lists of "things you may wish to learn" and "things you may wish to do," listed under Opportunities 
for Learning and Doing to help your child select goals he can likely achieve. 

- Help him decide what tools, equipment and supplies he will need and what he can realistically expect to have. 

- Help him understand and learn how to do the tasks he is expected to complete. Do not do his work for him. 

- Assist him in scheduling his time. 

- Discuss his progress with him from time to time. 

- Help him recognize a good job from a poor one. 

- Commend him for his efforts. 

- Help him understand where he needs to improve. 

- Help him to know himself, his strengths and weaknesses, and to improve his own abilities. 

- Help him to evaluate what he has done and what he has learned on the basis of the goals he has set for 
himself. A void comparing his progress with others. Other members may have different goals, tools and 
equipment. 
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Adventures in Wood.rorking 

Introduction 

This is the first of a series of woodworking publica
tions. It contains information on how to measure and 
mark, how to make a curved cut and how to cut a 
board square. It also tells how to select lumber, to 
drive and pull nails and how to read drawings. There is 
information on how to smooth wood and how to apply 
wood finishes. In the back of this unit there are plans 
of some articles you may want to make. However, you 
are free to make other things that are not too difficult. 
Be sure you can get or obtain the materials, have or can 
use the necessary tools and the necessary help is avail
able. Discuss it with your leader and parents. 

Your leader may ask you to come to his home or shop 
to do some of the work or you may do it all at home. In 
either case, it is best to have some tools of your own and 
to have a small work area in the shop, basement or 
garage. 

You are encouraged to tour a lumberyard, carpenter 
or cabinet shop. 

Opportunities for 
Learning and Doing 

As a beginner in Woodworking, there are many differ
ent things you can do and things you can make. There 
are also many opportunities to learn while doing. 

Following are lists of "things you may wish to learn" 

Things you may wish to learn: 

I. How to select and care for tools. 

2. How lumber is measured. 
- rough measure 
- finished measure 

how to use measuring tools 
- how lumber is made and sold 

3. How to make wood articles using a pattern or 
drawing. 

how to read drawings 
- how to trace a pattern 

4. How to cut wood with a saw. 
- how to mark and measure a board 
- how to square a line 

how to hold a hand saw properly 
how to use a miter box 
how to use a coping saw 

5. How to assemble an article made of wood. 
- kinds of fasteners 
- how to hold a hammer properly 
- how to drive nails 
- how to pull and straighten nails 
- how to use glue as a wood fastener 

and "things you may wish to do." These are merely 6. How to smooth and finish wooden articles. 
kinds of sandpaper suggestions. There may be other things in addition to 

those listed that you may wish to add. Likewise, there 
may be things on the lists which you may not want to 
include depending upon your interests and past 
experience. 

how to use sandpaper 
how to use a rasp 
how to use a plane 
kinds of finishes for exterior and interior 
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Things you may wish to do: 

~I. Begin collecting a set of tools for your use. Prop
erly store and care for tools. 

2. Use a steel square to measure rough and finished 
lumber. Compare measurements of similar pieces. 
Identify marks on a ruler or square - from the 
smallest to the largest. 
Use the rule and the square for making articles from 
wood. 

3. Determine dimensions of an article by reading a 
drawing. 
Make several articles using drawings in your 
Woodworking unit or other source. 
Make articles using patterns. 

4. Use a hand saw to cut a board squarely. 
Use a coping saw to saw curves in wood. 
- cut out a jigsaw puzzle with a coping saw 
- make a toy using creative design 

5. Practice driving nails into scrap wood. 
Use hammer and nail set to assemble wooden 
articles. 
Assemble wooden article with glue. 

6. Make a sandpaper block 
Finish articles using sandpaper. 
Use a rasp to smooth ends of a board. 
Plane edges of a board. 
Properly finish completed articles using pene
trating finish or stain. 

7. Visit a lumber yard to see: 
- kinds of materials sold 
- jobs of people working there 

8. Tour a forest. 
- identify kinds of trees 

9. Tour a lumber mill and observe wood sawing and 
rough finishing. 

Tools, Equipment 
and Supplies 

TOOLS AND EQUIPMENT 

Many young people buy tools of their own or receive 
them as gifts. If you would like to start a tool set, the 
following tools are suggested: 

- #2 or #3 common pencil. Keep it sharp. 
- Something to measure with, such as a ruler, yard-

stick, folding rule or tape. 
- Coping saw and extra blades. 
- Claw hammer. A I2 or I3 oz. curved claw hammer 

with a small sized handle is preferred. A tack hammer 
may be used as a substitute. 

- 8" x I2" steel utility square, a steel combination 
square or a try square. 

- 20" or 22", I 0 or II point crosscut hand saw. The 
I4" back saw or I 0" dovetail saw may be used as a 
substitute. 
Multi-blade wood forming tool or wood rasp. 

- Set of standard tip (flat) screwdrivers. Consider the 
following tip widths, 3/16", I/4" and 5/I6". 

Coping saw 

Claw hammer 
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8" x 12" steel utility square 

Crosscut saw 

Multi-blade wood forming tool 

One of the wood rasps 

A homemade bench vise or a factory made vise is a 
good addition to this list. A short stroked fine tooth 
jigsaw is practical for cutting odd shaped articles. 

Take good care of the tools you own and the tools you 
use. Do not bump the cutting edges of saws or other 
sharp tools against nails, metal, stone or gritty surfaces. 

Keep your tools in a clean dry place. Have a hook, 
nail or shelf space for each tool. After using the tool, 
return it to its proper place. 

To prevent rust, occasionally apply a light coat of 
paste wax or oil to the metal surfaces. If rust appears, 
rub the rusted spot with steel wool. Then apply oil 
or wax. 

SUPPLIES 

If you are interested in woodworking you will want 
to start collecting some supplies of your own in addition 
to the tools. A collection of brads and nails would 
probably be the first thing on your list. Get some of 
each, 3/4", I" and I 1/4" long. You may want to add 
other sizes as the need arises. A small container of 
white wood glue is a practical addition. You will also 
want a few sheets of fine, medium and coarse sandpaper. 
Additional items may be added as your interest develops. 

Lumber 

Use low cost lumber whenever available. Soft, light
weight woods are generally the easiest and most enjoy
able to work. Other things being equal the heavier the 
wood the harder and stronger it is. Some woods are more 
likely to split than others. Ask your leader or the people 
at the lumber yard about suitable material. Plywood may 
be used for many things. Remember, some plywood is 
manufactured for inside use only. If you use this outside, 
it may come apart after it gets wet. Set of 3 standard tip (flat) screwdrivers 
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The dimensions used in lumber sizes are confusing 
to the inexperienced person. The size of lumber is called 
dimension. Dimension refers to the rough size of the 
lumber when it was originally sawed at the saw mill. 
After sawing, the lumber shrinks some in size while it 
dries and some material is removed when it is planed 
smooth. As a result most lumber referred to as 1" 
lumber is really about 3/4" thick. A board called 4" 
wide is usually about 3 1/2" wide. 

The same thing happens to a 2 x 4 or a 2" plank. It 
was 2" thick when first sawed but it is cut smaller by 
the planer when it is smoothed. It is actually about 
1 1/2" or 1 5/8" thick. When working plans or drawings 
say you need a piece of 1" x 6" x 36", it means I piece 
about 3/4" thick, 5 1/2" wide and 36" long. 

When you use recommended size lumber from the 
lumber yard, cut the pieces to length and smooth. As a 
beginning woodworker, do not be concerned about the 
small difference in thickness and width given on the 
plans and actual size of the wood. The smallest division 
of an inch used on plans in this book is 1/8". To measure 
lumber thickness and width accurately you will have to 
use subdivisions of 1/32 and 1/64. 

Working Safely 

Check this safety list and observe safety rules when
ever you work. 

I. Keep your tools sharp and in good condition. Be 
sure the hammer head is tight on the handle. 

2. Have a place for your tools and keep them there 
when not in use. 

3. Clean up your work area after you use it. 

4. Protect your eyes. Wear safety goggles. 

5. Treat scratches and cuts immediately. An infection 
may start in a scratch. Ask your parents to have a 
small first aid kit in the workshop. 

6. Never hold a sharp tool so it can slip and cut you 
or somebody else. The screwdriver, auger bit and 
wood chisel are examples of tools which should 
always be pointed away from you or others in the 
work area. 

Measuring and 
Marking 

When you want to ~ake pieces of a certain size, you 
will have to measure and mark them before cutting. If 
you use a trace pattern, measuring may not be important. 
Correct measurements will be important in other work. 

TRACE PATTERNS 

Trace patterns have a full size drawn outline of the 
desired shape. Think of the different ways you may use 
a pattern or drawing of this type. Turn to one of the 
full size trace pattern drawings in the back of this unit. 
Now think of the possible ways in which you might 
transfer this drawn shape to a piece of wood. 

- Could you carefully cut this out with scissors and 
then tack or tape it in place and cut around the edge 
of the paper? 

- Could you carefully cut it out and tape or tack it in 
place and then trace along the edge with a pencil? 

- Could you put a sheet of carbon paper on top of 
the wood, then place this trace pattern over it and 
tack or tape it into place, then trace the outline of 
the pattern with a sharp pencil so the carbon paper 
would make a line on the wood? 

- Could you trace the drawing onto a piece of card
board using carbon paper and a sharp pencil, then 
cut the pattern from the cardboard and use it to 
trace onto the wood? 

It is up to you to select the best method in each 
situation. 

It is clumsy and expensive to use trace patterns for 
larger articles. Other types of drawings are generally 
used. 
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PICTORIAL DRAWINGS 

A pictorial drawing is a drawn picture of the article. 
It is putting on paper what the finished object looks 
like from a distance. Lines and numbers are usually 
added to the drawing so it is possible to read the size. 

Measurements are given in feet, inches or a combi
nation of the two. For example: 16 inches may be written 
as 1 ft. 4 in. or 1' 4". The mark (') indicates foot or 
feet and the mark (") indicates inch or inches. 

Turn your book to a page which shows dimensioned 
pictorials such as the sandpaper blocks, the nest shelf 
for robins or the bench vise. Practice reading the sizes 
and finding where the dimension lines begin and end. 
Have your parents or leader check your work. 

Can you mark these dimensions on a piece of wood 
to cut it to the indicated length? Can you read inches 
and fraction of inches on a ruler, yardstick or square? 
It is important to know how to do tpis for accurate work. 

READING INCHES 
AND FRACTIONS 

Let's examine a ruler, yardstick, square, folding 
rule or steel tape. They are all divided into inches. Can 
you find the long mark that separates one inch from 
another? Can you find the numbers that tell how many 
inches from the end of the rule? Note the location of 
this number in relation to the inch mark. Sometimes it 
is below the mark. Sometimes a two digit number such 
as 11 has one number on each side of the mark. 

Can you find a long mark that is midway between the 
inch marks? Do you think it would be correct to call 
this the half-inch mark? If the half-inch unit is equally A 
divided into two parts what is the correct name for each W 
part? If these parts are divided in two again what would 
they be called? If they were divided again, what would 
these tiny sections be called? 

Below is a drawing in which the inch is divided into 
a number of subdivisions and labeled. 

~·· 

2 

A rule divided into 1/16 inch units 

3 

I/ II 
1'16 

Some rules or squares may have the inch divided into 
10 or 12 equal parts. 
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Let's practice. Locate the following poimts on your 
rule or square: 2", 5", 7 1/2", 3 1/4", 8 3/4", 6 1/8" 
and 10 3/16". If you have trouble ask your parents or 
leader to help you. 

The unit of measurement larger than an inch is a foot. 
There are 12 inches to a foot. Some six-fo()t rules will 
number the inches from I to 72. Others will number the 
inches I to I I, then the next number will be one foot. 
Then the next numbers are I-I meaning 0111e foot, one 
inch ( 13 inches). 

MEASURING DISTANCE 

Can you accurately measure the width and thickness 
of a piece of 2 x 4? Can you accurately measure the 
width and thickness of a piece of I" lumber such as a 
I x 6, or I x 4? How thick is a piece of lumber which is 
purchased at the lumber yard as ordinary l" lumber? 
How thick is a piece of 3/4" plywood? 

Let's practice measuring on scrap lumber. From one 
end of a scrap piece of board measure and mark a pot 
3/4" from the end. Mark another spot I 5/8" from the 
end. Mark another spot 3 I /2" from the end. Mark 
another spot 5 5/8" from the end . Have your parents 
or leader check your measurements . Did you use a sharp 
pencil to mark the spot or did you use a dull pencil? 
Would this make any difference? 

Your measurements will be accurate if you hold the 
rule on edge and mark at the exact pot. Why do you 
think a cabinet maker uses a knife or scratch awl to 
make his mark? 

Measuring with rule on edge, and fine point pencil 

When measuring long distances use a long rule. 
Moving a short rule several times increases the chance 
of making a mistake. 

Now you have the ability to measure a certain distance 
from the end of the board with your rule or some other 
measuring device and to mark the exact spot. Do you 
know how to make a line squarely aero the board at 
this point? The carpenter or cabinet maker uses such a 
mark as a saw guide in cutting the board off square. He 
uses a square. Can you do the same? 

SQUARING A LINE 

A square line makes a perfectly square corner with 
the edge of the board. In other words , if you would 
tip the board up on edge so the line pointed upward and 
the board was level this line would be perfectly straight 
up and down. It would not lean toward either end of 
the board. 

One may u e a try square, steel combination square, 
utility square or framing square for this purpo e. 

To get a perfectly quare line hold the handle of the 
square firmly against the edge of the board. Then mark 
along the blade or the other part of the square with a 
sharp pointed pencil. Use only one troke of the pencil. 
Do not mark over it a econd time. 

Just to experiment hold one end of the handle of the 
quare about I /8" away from the edge of the board. 

What does this do to the direction of the line? 
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Using a utility square as a guide while 
marking a line squarely 

Some beginning craftsmen want to make square 
lines aero s the edges and the back of the board. To 
mark an edge hold the handle of the square tight against 
the face of the board with the blade of the square: over 
the edge. Mark along the edge of the square. 

To make the square line across the back of the board, 
hold the square handle against the same edge as when 
you made the mark on the face or top side. 

Try this on a couple pieces of scrap lumber. 

Making a Square Cut 

Can you make a square cut with a hand saw along the 
marks you drew on the board? Most carpenters or cabi
net makers would use a crosscut hand saw for this 
purpose unless they used a power saw. 

Notice how an adult uses his pointing finger while 
gripping a saw handle. Use the same grip if your hand 
is large enough or the saw handle small enough. 

The crosscut saw is used to cut across the grain of 
the wood. If you examine a board closely you will notice 
that this i made up of a collection of extremely fine 
fibers grown together. You might compare thi :s with 
broom straws which have been glued together. 

The teeth of a crosscut saw are filed and bent so the 
teeth act as a row of knife points on each side of the 
saw cutting the wood. The teeth are alternately bent 
to the right and left. The bending of the saw teeth is 
called "setting." It makes the saw cut a strip wider 
than the blade or main part of the saw so the saw moves 
back and forth easily. The strip of wood removed by 
the saw is called a "kerf." 

Side view and end view of the teeth on 
a crosscut saw 

What do you think a carpenter or cabinet maker 
would tell you about making a true and square cut? He 
would tell you to hold the saw straight up and down or 
square with the board. What would happen if you held 
the saw at an angle so the top of the saw would slant 
to the left or right? Try it! 

He would also tell you to guide the saw carefully 
along the straight line. He would tell you to pull the 
saw straight back and forth without wobbling it. If you 
wobble the saw how will it change the width of your 
saw kerf? 

He would also tell you to saw with smooth easy 
strokes without pressing on the saw. The teeth of the 
crosscut saw used in this country are tipped slightly 
forward so they cut most rapidly on the push stroke. 
When starting a new cut steady the saw with your thumb 
and pull the saw backward for several strokes until a 
good kerf is started. Then proceed with back and forth 
strokes. 

Grip of an adult on a saw handle 



Sometimes it is desirable or necessary Ito hold the 
saw flat so the teeth are in contact with the entire surface 
of the board at the same time. This may b1e necessary 
when using a miter box or other guiding device. When 
this is not necessary it is desirable to raise the handle 
of the saw o the saw blade is at about a 45" angle with 
the surface of the board on ordinary lumber. A flatter 
angle or about 15° is desired for sawing plywood. 

Desired angle for crosscut saw on lumber. 
Hold at 1 5° for plywood 

Try cutting a board as it has been described. 

Do you have a true accurate square cut? D-id you push 
down on the saw? The weight of the aw will make it 
cut fast enough. Did you hold the cut-off piece so it 
did not fall on the floor? If not held , the last little uncut 
portion of wood may break off rather than waiting to 
be sawed. What could happen to the nice corner of 
your piece of wood if it fell to the floor or ground? 

Using a bench hook while sawing 

Hold the board so it does not break off 

Do you know how to u e your square to check the 
saw cut? Check for accuracy both cro swi e and edge
wise of the board. Hold the handle of the square tightly 
against the board and the blade of the square along your 
new cut. If you can see light between the square and the 
board, the cut is not square. 

Use your square to check accuracy of your work 
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Square cut 

Cut not square 

'• 

A 2 x 4 clamped along the guide line 

Would something to guide your saw improve your 
cuts? Miter boxes are made for this purpose, but they 
are expensive. Can you think of anything else that you 
could use to help guide the saw in its position? Would 
a 2 x 4 held in position along your line help you to make 
a better saw cut? 

Did you think of nailing this piece of 2 x 4 to a piece 
of lumber to make a jig to use for this purpose? A jig is 
a term commonly used by a craftsman when he builds 
something to hold something else. Have your parents 
or leader help you make a jig. 

A piece of 3/4" plywood 12-15" wide and 18-24" 
long would make a good base for a jig. Use a piece of 
I x 4, 15-16" long and a piece of 2 x 4 about 12" long 
to make the jig. Look at the illustrations to see how it 
is put together. 

You may position this so you can hold the saw at a 
45° angle and saw over the end of the plywood, or posi
tion it near the end and hold the saw in the flat position 
while cutting. 

j;/ 
Jig for square cuts with saw in normal position 
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A jig for square cuts with the saw 
held in the flat position 

A miter box may also be used to make a s~quare accu
rate cut. Hold the piece of wood to be cut tight against 
the back of the miter box. Do not try to twist the saw. 
Let it slide back and forth freely. If the milter box has 
metal saw guides, keep the saw teeth from touching the 
guides. 

Using a miter box 

Cutting Curves 
in Wood 

Sometimes you will want to make curved cuts in wood. 
The coping aw is commonly used for cutting curves. 
It is a small saw with a narrow blade. It i an inexpen ive 
saw. 

The blade is held in place by spring action of the 
frame. You bend the frame of some saws to put in the 
blade. On other saws you loosen and tighten the blade 
by turning the handle. 

Very often the blades are put in the coping saw with 
the teeth pointed away from the handle. However, you 
will break fewer blades if you position the blade with 
the teeth pointing toward the handle of the saw. Then the 
saw will cut on the pull stroke of the saw. This prevents 
kinking and breaking of the blade. 

For wood I /4" or less in thickness, use a blade with 
15 or 20 teeth per inch. This is called a fine tooth blade. 
Use a blade that has 10 teeth per inch on wood 3/4" 
thick. This blade is a coarse tooth blade. 

v 

Using a coping saw 

You may u e the coping aw with the blade in the 
horizontal position or in the vertical traight up and 
down po ition depending upon the type of holding 
device used. 
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You can u e the coping saw to cut a hole in a small 
piece of wood. It is neces ary for the frame of the aw to 
go around the outside of the board to do this. Bore a 
hole through the wood with an auger bit or twist drill. 
Remove the saw blade from one end of the saw. F ut the 
aw blade through the hole, and then put the saw blade 

back into the handle. The utility saw, compass s·aw or 
keyhole saw are frequently used for thi purpose. 

Smoothing and 
Improving Saw Cuts 

On some occasions you will want to improve or 
smooth your saw cuts. Make a list of the tools that 
might help in this situation. Did you have sandpaper 
on your list? 

Sandpaper may be used to smooth and improve the 
saw cut. U e either a part of a sheet of sandpaper on a 
long block of wood or attach a full sheet of sandpaper 
to a piece of flat plywood. Rub your wood wiith the 
sandpaper on a block. Move your piece of wood across 
the full sheet of sandpaper which you attached to the 
plywood piece. For rough cutting use coarse grit flint 
paper or 50 grit garnet paper. For smoothing use fine 
grit flint paper or 150-220 grit garnet paper. 

Using a sheet of sandpaper which you hove 

attached to a plywood surface grit side up 

Did you have a hoe ra p, medium tooth flat wood 
ra p or half round wood rasp on your li st? 

In your moothing or squaring operation would it be 
best to move the tools in the long direction of your cut 
or would it be be t to move the tool back and forth 
from ide to side? Which movement would be most 
likely to break off the edge of the wood? 

Improving a saw cut with a rasp. Sandpaper on a block 
or a multi-blade wood forming tool may be used in 
the same manner. 

Grain direction and wood characteristics will affect 
your use of the wood forming tool. This is especially 
important when working on end grain . If you push the 
tool all the way across the end of the board, the corner 
may split. To cut end grain, start at the edges and move 
to the center. This applies to all edges of plywood be
cause there is end grain on every edge. 

Working end grain 
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Assembling Articles 
Made from Wood 

NAIL SELECTION 

People think the "penny" system of me suring nails 
started in England. Some think the "penny" was 
supposed to represent the price of a pound of nails in 
pence. A pence is an English coin. OtHers think it 
referred to the weight of 1000 nails. Thus, 1000 nails 
weighing eight pounds were called eight ;penny nails. 
Most people order nails by "penny" size. 

The letter "d" is usually written instead of the word 
penny. One pound of six penny nails may be written as 
1 lb. 6d nails. The length of 2d to I Od nails d:ln be figured 
out by multiplying the "d" number times l/4 inch and 
adding 1/2 inch to that number. A 6d nail is two inches 
long. (6 x 1/4 = 1 1/2 + 1/2 = 2) 

There are many kinds of nails. Each is planned for a 
special job. Shingle nails, roofing nails, carpet tacks 
and ring shanked nails are examples. 

You will be using wire brads and finishing nails where 
neatness is important. They have slender bodies or 
shanks and small heads. Casing nails ari~ similar to 
finishing nails but have slightly larger bodies and heads. 
Set the head even with the surface of the wood. Your 
leader may tell you to set the heads below the surface 
with the nail set and then use wood filler to fill the 
holes. 

Common nails, box nails and wire naiUs have flat 
heads. Use them when neatness is not important. You 
might use common nails building a play house. They are 
used for general purpose carpentry. Box nails have 
thinner bodies or shanks, therefore, will not split the 
wood as easily as common nails. Box nails are more 
likely to bend while being pounded into the wood. Wire 
nails are usually small box nails. Some people call all 
nails wire nails. 

Common 

Box 

Finishing 

Casing 

.... ~ ..., 
Brad Wire 

DRIVING NAILS 

The hammer is the common tool used to drive nails. 
It is also used to pull and straighten nails. 

Can you drive several nails into some scrap wood 
without bending them? Can you do it without making 
hammer marks on the wood? What will happen to the 
nail if you do not strike it squarely each time with a 
hammer? 

How would you tell someone else to hold a hammer 
to drive the nail? If he had never driven a nail before, 
should he grasp the hammer near the hammer head, part 
way back or all the way to the opposite end of the 
handle? Where should he grip the hammer handle after 
he has had considerable experience driving nails? 

Steady the nail with one hand. Tap lightly 
with the hammer to start it 

Bent nails may be straightened by holding one hammer 
or block against the nail and pounding the leaning side 
with the other hammer. Sometimes the nail can be 
straightened without holding anything against it. 

Straightening a nail 
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USING A NAIL SET 

You may u e a nail et to drive the nail down even 
with the board. It i often used to drive or set the! head 
of the nail below the urface of the wood. Use a nail 
et maller than the head of the nail. Place the nail et 

directly over the head of the nail. Have your hard rest 
on the board when holding the nail et. Tap it · ith a 
hammer rather gently depending upon the size of the 
nail. 

Using a nail set 

PULLING NAILS 

The claws on the hammer are designed to pull nails. 
Slide the claws under the nail head, then grasp the 
hammer handle near the opposite end and apply a firm 
steady pull until the nail is out. 

When pulling long nails, put a block of wood under 
the hammer head close to the nail. 

Pulling a long nail 

USING ADHESIVE OR GLUE 

Working with glue is an interesting part of wood
working. The other woodworking units have informa
tion on different kinds of glue. For now, you will have 
the greatest success with the polyvinyl-resin glue . 
They are the so called "white glues," many of which 
you can buy in plastic squeeze bottles. Most of the 
"white glues" will not hold when they become wet. Do 
not use this glue on something you are building for 
outdoor use. 

Always read the directions on the glue container and 
follow them carefully. 

The pieces to be glued must be held together firmly 
while the glue is drying. What do you have to hold pieces 
of wood together while the glue is drying? Do you have 
C-clamps, pipe glue clamps or a vise? Did you think of 
using nails and nailing the pieces together to hold them 
while the glue dries? This procedure will work in some 
situations. Apply the glue and spread it evenly. Clamp 
or nail the wood together securely and let it dry. If 
nails are u ed leave the nails in the wood after the glue 
is dry. 



Finishing Wood 
For a atisfactory wood finish, the wood itself must 

be properly prepared. This preparation varies with the 
intended use of the article. 

For most exterior use, the lumber and plywood as it 
comes from the lumber yard is adequately prepared for 
finishing. However, if the wood is dirty or oily, clean 
these spots with sandpaper or by washing. 

If you are making a toy or game or some other article 
for the home it may be desirable to sand it before 
applying the finish. Plywood is sanded at the factory 
and will require only a small amount of additional 
sanding with fine sandpaper. Solid lumber boards are 
not factory sanded . Use medium sandpaper and! then fine 
sandpaper. If you look carefully at this lumbetr you can 
see straight lines or small ridges going across the board 
which were made by the planing mill. You should sand 
enough to remove these marks. 

Sandpaper is avai lable in variou grades of fine, 
medium and coarse grit. Flint paper is the cheapest of 
the sandpapers. It will work well for your work but it 
may be desirable to buy garnet paper if you ane working 
on hardwood. Garnet paper costs more but outs faster 
and lasts longer than the flint paper. 

When sanding move the sandpaper back and forth in 
the same direction as the wood grain. If you move the 
sandpaper across the wood grain, it will make notice
able scratch marks. 

Sand in the direction of the grain 

Always use fine sandpaper for your last sanding prior 
to finishing. Then use a c loth to carefully wipe off 
the dust. 

FINISHES FOR OUTDOOR USE 

Articles you make for outdoor use require a different 
finish than articles for indoor use. 

Water Repellent Wood Preservative 

Water repellent wood preservative (colorle s) is 
the simplest exterior wood finish. Apply with a bru h. 
This may be lightly tinted with color in oil for a little 
color effect. Articles treated with thi material hould 
be retreated each year for several years. 

Exterior Wood Stain 

Applying exterior stain for outdoor use 

You can u e cedar, redwood and other color stains a 
een on hou es and signs. Such wood tains are avail

ab le in a variety of color at mo t paint tore . The 
smallest container may be one quart. 

Apply only one coat. Mo t of the tain you apply 
should soak into the wood. 

----------------------------------17---------------------------------------------



Small amount of tain may be prepared from the 
following formula. However, this doe not contain penta 
and some other products usually found in exterior stain. 

l. Mix I cup of linseed oil and I /2 cup of turp1entine. 

2. To this add color in oil as indicated below. 

For deep red-brown: I I/2 tablespoons (tbls.) of 
Indian red 

For bright red: I I/2 tbis . of Venetian red 

For green: I I/4 tbls . of chrome green 

For golden brown: I /2 tbls. of raw sienna and 
I tbls . of burnt umber 

For warm gray: I I/2 tbls. of raw umber 

For deep brown: I 1/2 tbls. of burnt umber 

Paint 

Paint is more difficult to apply. Use only paint or 
enamel intended for outdoor use. Before using paint or 
enamel, ask your leader for suggestions and help. 

FINISHES FOR INTERIOR USE 

Oil or Penetrating Type Finish 

U e linseed oil, floor seal, penetrating wood sealer 
or a penetrating wood oil as a finish. These are easy to 
use. One or more should be available at your paint store 
in a small can. This type of finish soaks into the: wood 
rather than stayi ng on top of the wood as varnish does. 

Use according to the directions on the can. If you do 
not have the directions use as follows : 

Apply a generous first coat with either a brush or 
cloth. 

Fifteen minutes after application, wipe with a dry 
cloth to remove the oil or sealer that has not soaked 
into the wood. (Destroy these rags before leaving your 
job because they may start burning by spontaneous 
combustion.) 

Twenty-four hours later lightly sand with extra fine 
sandpaper. Wipe off the dust with a clean cloth. Apply 
the second coat of sealer as you did the first coat. 

Fifteen minutes after the application, wipe with a dry 
cloth to remove the oil or sealer that has not soaked 
into the wood. 

Twenty-four hours later you may wax it. Use a car 
or furniture wax. 

Applying an oil or penetrating finish for interior use 

Paint 

Paint is more difficult to apply. Before using paint, 
ask your leader for help. 88 18--------------



Sandpaper Block 

PLAN A 

Material: 

I piece I " or I I I 4" x 3" x 6" 
(For 1/4 sheet sandpaper) 

PLAN B 

Material: 

I piece I 1/4" x 3" x 6" 
(For 1/4 sheet sandpaper) 

PLAN C 

Material: 

I piece 2" x 4" x 6" 
I - I 3/4" round head wood screw 
(For I /2 sheet sandpaper) 

Interior finish materials as recommended in this unit for 
all plans. 

PLAN B 

NOTE: If a soft sanding surface is desired, glue 
felt or rubber on the sanding surface. 

PLAN A 

PLAN C 
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Bench Vise 

Materials: 

I piece 2" x 6" X 10" ("A") 
I piece 2" x 2" x 10" ("B") 

Interior finish materials as recommended in this unit. 

Attach vise in one of the following ways: 

1. Directly to 1 1/2" thick bench top with glue and 
2 1/2" #14 flat head screws. Countersink the 
screw heads I/2" deep to prevent tool damage. 

2. Directly to 3/4" bench top with glue and 2" 
# 12 or # 14 screws from the bottom side. 

3. To a 9" x 16" base piece of 3/4" plywood. Use 
glue and I 1/2 - 2" nails. The basepiece may be 
clamped or nailed to a workbench. 

,. a" 

e 

e --

~I 

e 
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e e 

e e e 
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NOTE: A simpler but less satisfactory vise can 
be made by making the wedge cut square. 

D 
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Nest Shelf for Robins and Phoebes 

NOTE: Mount nest shelf on the side of a building in the shelter of the eaves. Allow 6" or 7" clearance from 
the shelf to the overhang for robins and 4" or 5" clearance for phoebes. It may also be mounted on the trunk 
or main branches of a tree. I 0 to 12 feet above the ground is most desirable. 

Materials: 

I piece I" x 6" x 18" 
1 piece I" x 2" x 10" 
8 - 6d nails (galvanized preferred) 
Exterior finishing materials as recommended in this 
unit. 

Procedure: 

I. Cut pieces to size as indicated. 
2. Nail the I 5/8" x 9" front piece and the two 4 1/4" 

by 5 I /2" base pieces together. The base pieces 
should slant upward from the center. No part of 
either base piece should extend above, below or 
beyond the front piece. The gap between the base 
pieces will serve as a drain. 

3. Nail the back piece to the assembled unit. Have 
the upper corners of the base pieces 2 1/2 inches 
from the top of the back piece. 

4. Apply finish. 
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Horseshoe Tie Rack 

Materials: 

I piece of lumber or plywood 6" x 6" about 3/4" 
thick 

l piece of fiberboard or wood l/8" x 3/8" x 4" 
7 - 2" horseshoe or cut iron nails 
I - small screw eye 
l /2" wire brads 
Interior finish materials as recommended in this unit. 

Procedure: 

l. Cut out the horseshoe and cleats. 
2. Attach cleats with glue and wire brads. 
3. Drill pilot holes for the horseshoe or cut iron 

nails. 
4. Sandpaper smooth. 
5. Apply finish. 
6. Drive in nails to equal height. 

111 S UARES 
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Napkin Holder 

6" 

Materials: 

1 piece 1" x 2" x 5" 
1 piece 1/4" plywood 6" x 12" 
6 - 3/4" wire brads 
Glue 
Interior finish materials as recommended in this unit. 

Procedure: 

5" 1. Mark out or trace side piece pattern on 1/4" ply-
wood. Make two. 

2. Cut base piece 4 1/2" long from the 1" x 2". Cut it 
with square ends. 

3. Sandpaper all parts. 
4. Assemble with wire brads and glue. Brads are not 

necessary if you use glue clamps. 
5. Apply finish. 

r-------------------------------------1 
I I 
I 

34"x 15/a• x 4V2• I 
I I 
I I 

' I I 
I 

.... V2" 5" I Y2" f--l 
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Materials: 

I piece I" x 2" x 5" 
I piece 1/4" plywood 6" x 8" 
6- 3/4" wire brads 
Glue 

Letter Holder 

Interior finish materials as recommended in this unit. 

Procedure: 

I. Mark out or trace side piece pattern on 1/4" ply
wood. Make two. 

2. Cut base piece 4 1/2" long from the I" x 2". Cut 
it with square ends. 

3. Sandpaper all parts. 
4. Assemble with wire brads and glue. Brads may be 

omitted if you use glue clamps. 
5. Apply finish. 

3o/4' 
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4·H Key Holder 

Materials: 

1 piece 3/8" or 1/2" x 6" x 11" lumber or plywood. 
1 piece 1/4" x 3" x 3" lumber or plywood. 
7 small screw or cup hooks. 
Glue. e Interior finish materials as recommended in this unit. 

Procedure: 

1. Trace the patterns on the pieces of wood. Cut out 
pieces. 

2. Drill a 1/8" hole at the top of the key for hanging. 
3. Sand all edges and surfaces. 
4. Glue the 4-H clover in place. 
5. Apply finish. 
6. Screw in hooks. Screw or cup hooks 
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Nail and Tool Box 

.4 
3" 

:~ 

~ 
1'-4" 

Materials: 

l piece l/2" x 24" x 24" exterior grade plywood or 
appropriate lumber. 

l piece 3/4" dowel 15" long. 
About 48- l l/4" or l l/2" nails. 
2 No. 8 flat head wood screws 
Water resistant glue 
Interior finish materials as recommended in this unit. 

Procedure: 

I. Cut bottom and ends. Drill holes l/4" deep 
for dowel. 

2. Cut dowel l/2" longer than bottom piece. 

3. Cut sides and divider sections. 

4. Use sandpaper to smooth pieces. 

5. Assemble with water resistant glue and nails. 

6. Apply finish. 

NO.8 
. ./SCREW 
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Bench Stop 

- Materials: 

Piece of 3/8"- 3/4" plywood 3 1/2" x 10". 
Interior finish materials as recommended in this 
unit. 

Procedure: 

1. Measure and mark shape on plywood. 
2. Cut out. 
3. Sand edges. 
4. Apply finish. 
5. Attach to work area with nails or screws. Counter

sink heads below surface to prevent tool damage. 

Materials: 

1 piece of I" x 6" x I 2" 
or Ys" or ~" plywood. 
1 piece of I" x 2" x 10" 
Glue for assembly. 
(Nails or screws may be 
hazardous to saw and 
tool teeth.) 

Procedure: 

I. Cut pieces to size. (Make 
2- IW' X 4W') 

2. Sand smooth. 
3. Use glue and clamps to 

assemble. Attach one of 
the I W' x 4W' blocks 
to one end of the I 0" 
board, keeping the end of 
the block even with the 
left side of the board. This 
will leave a I" space 
between the end of the 
block and the right side 
of the board. 

Bench Hook 

Bench hook 

~))))])~ 
I I I ~ 5'/?.."-l I I I I 

I I ~~-::-~-;:-J~--------------------i=------------~ 
I --- ----

-IO "------.!_,JJ. 
the opposite end. The end Exploded view of bench hook j 
of this block must be kept 

Turn the board over and 
attach the other block on 

even with the right side of the board. There will be a I" space between this block 
and the left side of the board. 
Placing the blocks this way will make a bench hook for either a right- or left
handed person. 
If you do not have clamps, consider nailing to hold pieces while glue dries. Locate 
nails so they will never be struck by a saw or tool. Set deeply after glue dries. 

4. Apply finish. 

-----------------------------------27-----------------------------------



Wind Vane 

Materials: 

1 piece 3/8" exterior plywood 3" wide and 16" long. 
1 piece 1" x 2" x 4' for stand and propeller. 
Pine or other soft wood preferred for propeller. 
2 - 1 1 /2" x 1 3 I 4" wire nails to attach propeller to 
weather vane and weather vane to stand. 
Exterior finish materials as recommended in this 
unit. 

Procedure: 

1. Cut out arrow shape. 
2. Cut out block to make propeller. Make center hole. 

Drill hole slightly larger than the nail you will use. 
A larger nail with the head cut off will work as a drill 
bit. Make the blades about 1/8" thick. When nearly 
finished put the propeller on the nail and hold the 
nail in your hand. Spin it. Cut wood off the heavy 
side until it is balanced. 

I 

I 
( I 
\ / 

'--

3. Attach the balanced propeller to the arrow. Drill a pilot hole to prevent splitting. 

NAIL 

4. Find the balance point or center of gravity of the wind vane by balancing it over the edge of your knife. 
Mark it. Drill a hole for the pivot nail. 

5. Attach vane to the stand. 
6. Apply finish to completed unit or to parts prior to assembly. 

~-----------------------155/8'----------------------~ 
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4·H Book Ends 

Materials: 

I piece I" x 6" x 36" or appropriate plywood 
I 0 - I 1/2" finishing nails 
Glue 
Interior finish materials as recommended in this unit. 

Procedure: 

I. Mark out two base pieces 5 1/4" long. Mark out 
the end pieces and figures. They can be traced with 
carbon paper and pencil. 

2. Cut out the pieces and sandpaper smooth. Put 
together with I 1/2" finishing nails and glue. 

3. Apply finish. 

ACTUAL SIZE 
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Creative Design and F.orm 

Try making some simple bird, fish, animal or reptile 
forms. Concentrate on the main lines of the form. Omit 
small details such as eyes, ears, fins, wings, etc. 

You can make many interesting forms by cutting 
the shapes from I" lumber. It will become more interest
ing if you round the edges. Use a wood rasp, shoe rasp 
or multi-blade wood forming tool. Some forms are sug
gested on this page. Use your imagination and make 
other shapes. Try the shape on a piece of paper which 
will fit your block. Transfer it to the wood and go to 
work. H:we fun! 

Apply an interior finish as recommended in this unit. 

These may make good toys for your brothers, sisters 
and friends or table decorations for your mother. 
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