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A Look Ahead 

National 4·H Engineering Woodworking Committee 

Introduction 
This is your book for the fourth unit of the 4-H Wood

working Project. It contains information on using and 
sharpening tools, gluing, finishing and other information. 
It also includes drawings for several articles you can 
make. However, in deciding what you are going to make 
you should consider what you or some other member of 
the family need. Then find or develop a plan for it rather 
than making something just because it is in the 4-H 
plans. This practical approach is very important be
cause you are now enrolled as a Craftsman. Your wood
working project leader, Extension Agent, the agricultural 
engineering department of your state University and the 
library may help you find plans. 

The use of several power tools is included in this 
unit. If you have these and others, learn to use them 

safely. However, many things can be made without 
such tools. 

The woodworking project is planned so you will 
learn practical and useful things for now and the future 
when you become a home owner. In addition, many 
people follow woodworking as a hobby or career. 

While working in this unit, investigate career pos
sibilities in this and related areas. If you like to build 
things from plans you may consider an area in carpentry. 
If you enjoy planning and drawing your own items, you 
might consider study in the area of agricultural engi
neering, engineering, drafting, or architecture. Other 
possibilities include industrial arts teaching, wood 
technologist, wood utilization specialist, etc. If possible, 
visit manufacturing plants and talk to the employees and 
the personnel director. 

Work Safely 

Review the safety rules in Units One to Three. 

The following safety rules apply to nearly all power 
woodworking machines. Special safety rules will be 
included in information pertaining to a specific tool in this 
circular. In addition, most manufacturers supply safety 
information in their literature. 

• When working in the shop wear tight fitting clothes. 
Loose or dangling clothing or long hair may get caught 
in a machine. 

• Do not operate power machines when you are 
overtired or emotionally upset. 

• Study the safety and operation rules in the instruc
tion book for each machine. 

• Keep proper guards and protective shields on 
all machines. 

• Make certain that all machines have ON and OFF 
switches located on or near the machine. 

• Make all necessary settings and adjustments on 
each machine before turning on the power. 

• Stop the machine as soon as the job is finished or 
when an adjustment needs to be made. 

• Do not force a tool or machine. It is designed to 
work at a certain speed depending upon the material 
and type of cut being made. 

• As a tool operator, give your undivided attention 
to the task at hand. Do not visit with anyone when 
you are operating a power tool. 

• If you must attract the attention of a machine op
erator, approach him slowly from the front. 

• Be sure the machine is properly grounded or con
structed to prevent electrical shock. See Woodwork
ing Unit 2 Learnin;; and Building for details. 
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Care and S arpening of Tools 

Auger Bits 

An auger bit file or an extra slim taper file should be 
used to sharpen auger bits. 

To sharpen the auger bit spur, re t the bit on the edge 
of the work bench with the screw pointing up. A vise may 
also be used to hold the bit in position. File lightly on the 
inside face of the spur; be careful to maintain th1e original 
angles. Never file a spur on the outside. To do so would 
reduce the bit clearance. Holes that are bored by a bit 
which lacks clearance will be undersized and will have 
rough walls. 

To sharpen the cutters, rest the bit on a board or work
bench with the screw down . A vise may also he used to 
hold the bit in this position. File only the upper edge of 
the cutters . File well back into the throat to maintain a 
gradual taper from the cutting edge. Remove the same 
amount of material from each cutting edge to keep them 
level , so they will cut chips of equal thickness. 

It is important to store auger bits properly. If they are 
kept loose in a tool box or drawer, other metal tools may 
strike or rub against them. This may dull or damage the 
feed screw or cutting edge. A rack is the most desirable 
means of storage. If the bits cannot be stored in a rack, 
each should be protected with a cap. 

Moisture from the hands or sap from green lumber may 
cause the bits to rust. To prevent rusting, wipe them 
occasionally with an oily rag. 

If a bit becomes sprung by some abuse, it can usually 
be straightened. To do this, roll the bit on a level wood 
surface until the bend is up. Then on the high side tap 
it lightly with a hammer. 

Power Wood Boring Bits 

The cutter and spurs of power wood boring bits are sharpened 
in a manner similar to auger bits . 



Power wood boring bits can be sharpened on the corner of a 
bench grinder wheel. 

Determine the clearance angle before doing any 
grinding. Hold the bit as illustrated. 
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There may be other types of wood boring bit . Ex
amine them for characteristics similar to those described 
in bit sharpening. Determine the original angles and 
develop a method to sharpen them. 

Twi I Drills 

Twist drills are sharpened by grinding. The cutting 
lips should be exactly the same length and malke exactly 
the same angle with the center line of the drill. The 
angle varies for special use of the drill , but 59 degrees i 
recommended for general use. Twist drills sharpened 
for special use in wood have a 45 degree angle. This gives 
a much longer point than when it is sharpened for general 
use. In addition, material must be removed behind the 
cutting edge to give the cutting lips clearanc•~ to allow 
the drill to bite into the metal. This clearance angle 
should be from 8 to 12 degrees for general use, and 12 
degrees for special u e in wood . 

Correct angles for grinding a twist drill for general use. 

To grind a twist drill the tool rest should be adjusted 
so it is almost to the same level as the wheel shaft, 
parallel to the face of the grinding wheel, and as close as 
possible to it without rubbing. 

After the tool rest is adjusted, place the drill on the 
tool rest with the cutting end and shank end level. Have 
the lip to be ground horizontal. The axis of the drill 
should make an angle of 59 degrees with the cutting face 
of the wheel. 

. : .. · . 
. ·_: ... _ .. ' .::··: 

. ·. : ..... : .~ 

··.· ' ' ' ... , ' .,, 
. : .· ·· , . ·: ··: 
. _', ·, :' ... '.: .. 

GRINDER 

-TOOL REST 

A twist drill in position 

With the grinder running, the drill should be slowly. 
but firmly forced against the grinding wheel. The cutting 
edge should be s lowly elevated by lowering the shank end 
until the clearance angle is reached. As the point is 
elevated, it mu t be pu hed forward somewhat to keep 
it in contact with the wheel. After the clearance angle 
has been reached, remove the drill from contact with 
the grinder, return to starting position, and repeat the 
operation until the lip is properly ground. 

The second lip is ground by turning the drill half 
around and grinding it exactly as the first one . 

A drill point gauge i a convenient and useful tool 
for twist drill sharpening. 

A drill point gauge 
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Hand Saws 

Saw filing is necessary to keep a saw in good condi
tion. The procedure is similar for all hand saws, but the 
shape of the teeth is different on various kinds of saws. 
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Side view of rip sow 

Jointing 

The first step in sharpening all saws is the process 
of making all the teeth the same height. This is called 
jointing. It is done with a flat file. The saw is clamped in 
a vise or saw clamp. Then the file is run lengthwise along 
the teeth until a small flat spot is visible at the point of 
each tooth. The file should be held level so the teeth 
will all be the same length. A jointer (device to hold the 
file) may be used. Jointing may be omitted if the saw is 
in good condition and is receiving only a touchup filing. 

Shaping the Teeth 

To file or shape the teeth of a crosscut saw, the A\\ 
following procedure is recommended: W 

I. Clamp the saw in a clamp or vise with the bottom of 
the gullets about I /8" above the clamp and with the 
handle to the right. 

2. Start at the point or toe of saw (end away from 
the handle). 

3. Pick out first tooth that is set toward you. 
4. Place file in the gullet to the left of this tooth. 
5. Hold file at 45 to 60 degree angle with respect to 

the blade to produce the bevel angle. The file should 
be held level but rotated to give the 12 to IS degree 
rake angle. See side view of cross cut saw. 

c ) 

Position of file for obtaining cross cut bevel 

6. The file should cut only on the push stroke. 
7. File the back of the tooth at the left and the front of 

the tooth (cutting edge) at the right at the same time. 
File until one half of the flat spot produced by jointing 
has been removed from each tooth. 

8. Proceed toward the handle, filing every second gullet 
in the same way as outlined above. 

9. Remove the saw from the clamp and reverse it, then 
file the gullets which were skipped. Change position 
to keep the file at the proper angle. Start at the toe 
and work toward the handle. 

When filing back saws or other crosscut saws with 
small teeth, it may be necessary to depress the file handle 
a little so that the file does not run level. The six inch 
slim taper file is desirable for use on saws with seven or 
eight points to the inch. A five or six inch slim taper is 
desirable for a nine to ten point saw. For saws with 
eleven to fifteen points to the inch, the four and a half 
inch slim taper file is the most satisfactory. 

Except for the file angles the same procedures are 
followed to file or sharpen the teeth of a rip saw. 

I. Hold the file directly across the blade (90 degree 
angle) and level. 

2. Rotate the file to give a 0 to X degree rake angle. See 
side view of rip saw. 

J 

Position of file when filing a rip sow 



ettlng a aw 

The purpose of setting a saw is to make it cut a kerf 
slightly wider than the thickness of the blade. This 
reduces friction and lets the saw operate freely . It is done 
by springing the upper I /3 or I /2 of each tooth outward 
(toward point). The teeth should be set so the outer edge 
projects beyond the line of the blade about I /3 the 
thickness of the blade . Care must be taken to see that 
the set is regular and equal on both sides or the saw will 
not cut true. Taper saws require very little set, because 
the blade tapers thinner to the back and from the point 
to the butt. The teeth are set with a special tool called 
a saw set. The set may be regulated to adjust the amount 
of tooth that is bent. On most sets, the angle t.o which a 
tooth is bent can also be adjusted. Begin the se tting 
operation from either end . Bend every other tooth . When 
setting a crosscut saw be sure the cutting edges or points 
are being bent outward. When one side has been fini shed , 
turn the saw around and set the teeth on the other s ide. 

Hand set being used on saw 

TOOTH 

~ 
Set of crosscut saw 

Point ng th aw 

This is a process of finish filing to take care of any 
irregularities produced by setting. Usually one or two 
strokes of the file is sufficient. · 

Pointing the saw 

Side Dressing or 
Side Jointing 

Side jointing puts a final touch to the job after the 
saw has been filed and et. It i done by running a worn 
file or whetstone lightly along each side of the saw a few 
times. Thi removes the wire edge and slight unevennes 
of the points, insures smooth cutting and prolongs the 
length of service between filings. 

Side dressing the saw 

Bench Grinder 

The grinder is not a woodworking tool, but it i a 
necessi ty in all well equ ipped woodworking hop . 
Equipped with the proper grinding wheel , a wire brush 
wheel and a buffing wheel, it is very useful in keeping 
tools sharp and in good condition. 

T here are two types of high speed bench grinders. 
The self contained unit with the grinding wheels mounted 
on the motor shaft, and the unit consisting of a motor 
belted to a separate arbor for the grinding wheel . Both 
types are available with either bronze or sealed hall 
bearings. 
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Bench grinder self-contained 

The grinder hould be de igned for 7 inch diameter 
by I inch face wheel or larger. If the grinder will be used 
only for <;harpening woodworking tools, a smalle1r grinder 
would be satisfactory. 

Before purchasing a grinder, compare ~he cost, 
size and quality of the various type . Look for general 
turdy cono,truction combined with guards for the 

grinding wheeb, adjustab le tool rests, and saf,ety gla s 
eye shields. 

Grinder Wheel Dressi111g 

The grinding wheels should be dressed regularly to 
keep them round and to remove the glaze. SuJPport the 
dresser on the tool re'>t and hold it firmly ag:ain'>t the 
grinding wheel, while it i'> operating at full speed. Move 
the dre-;ser back and forth acro'>S the '>urface., Do not 
remove more of the grinding wheel than is necessary . 
Exert just enough pre'>'>Ure on the dres~er so that the 
dres'>er i-; cutting the wheel. When parks are present, 
apply ~lightly more pres'>ure. 

Dressing a grinding wheel 

Grinder Operation 
and afety 

• It is important to protect your eyes when operating 
a high speed grinder. Pieces of metal and abrasive 
wheel particles fly from the grinding wheel when it is in 
use. These particle may injure unprotected eyes. 
Provide yourself with a pair of safety goggles and 
u e them. 

• Do not operate the wheel at a speed that exceeds 
the manufacturer's recommendations. 

• Keep the tool rest adjusted and close to the grinding 
wheel. The distance from the wheel should not exceed 
I /8". 

e Keep the grinding wheel round with the proper shaped 
working face by frequent dressing. 

e Do not exert a s ide pressure on the grinding wheel by 
making a heavy cut on the side of the wheel. 

• Do not grind with the wheel before it has reached 
operating speed or while it is coasting to a stop. 

• Whenever possible, avoid standing directly in line 
of the grinding wheel rotation . 

Po~wer Tools 
Very few woodworker~, professional or amateur, 

use only hand tool'>. Most of the cutting,, shapi ng, 
jointing and sanding is done by machine. This makes 
the work easier and faster. 

The use of power tools increases the accident hazard. 
However, power tools can be used safely if the operator 

knows the jobs for which the machine was designed, 
and follows the recommended safety rules . 

Information pertaining to the use and selection of 
some of the more common power tools is included in 
this unit. Obtain and study the operator's manual or 
instruction book before usi ng the equipment. 
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Portable Electric To~r.ls 

Portable electric tools are very useful power tools. 
They are light in weight and compact in de ign . These 
characteristics make them very desirable fGlr use on 
many construction and repair jobs. From the ~;tandpoint 

of electrical safety, it is important to have a tool bearing 
the (UL) Underwriters Laboratories label on the unit 
rather than just on the cord. Such tools are now available 
with (I) the three wire grounding type cord and attach
ment plug or (2) with a specially insulated otor and 
switch housing and a two wire cord. 

Portable Electric Sa1w 

The portable electric hand saw will do many of the 
sawing operations mentioned in the section on circular 
saws. Because it can be easily carried around , it can be 
used for many tasks on the construction job. This same 
ease of carrying it around also makes it potentially 
dangerous . If carelessly handled, it could come in contact 
with most any part of the body and cause injury. 

An electric hand saw 

SAW USE 

To start a cut, rest the front edge of the saw foot on 
the stock , and line up the blade with the cutting line. 
Before starting the motor be sure the blade teeth are not 
in contact with the wood and the lower blade guard is 
free and in pos ition . Pre s the trigger to stant the saw. 
Guide the saw through its cut with firm pressure. Do not 
force the saw. Too much force will actually s low down 
the sawing operation and overload the motor. 

If the motor should stall, do not release the switch 
but pull back the saw until the blade regains its normal 
speed. Then , either shut off the motor or tart the cut 
again. This procedure will reduce the burning of the 
switch contact points, and in that way will increase the 
life of the switch. 

A rip fence is desirable if one has a lot of stock that 
is to be ripped to a uniform width. 

Follow the manufacturer's recommendations for 
lubrication and maintenance. 

SAW SAFETY 

• Disconnect the saw cord plug from the socket before 
making adjustments, changing blades, lubricating or 
inspecting the saw. Always disconnect the plug when 
the saw is not in active use. 

• Never carry or drag the saw around by the cord. 
Keep the cord clean and free of grease and oil. 

• U se the proper blade for the material to be sawed. 
Use only sharp blades. Check for saw wobble by 
spinning the blade by hand before plugging in . 

e Never lay the saw down when the blade till 
in motion . 

e Don't cut the cord. 

Portable Jig or Saber Saw 
The portable electric jig saw will cut stra ight lines, 

curves, short radius circles and irregular hapes in wood 
up to I inch thick or more depending upon the tool. Saw 
blades are available, so they can be used on metal, 
plastics, composition board, rubber, etc. 

SHOE 

Saber saw 
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SAW OPERATION 

Grasp the tool firmly. See that the blade is free before 
turning on the switch. Rest the front of the shoe on the 
wood and then line up the blade with the cul:ting line. 
Advance the saw through the cut with firm, downward 
pressure on the shoe and feed with enough forward 
pressure to permit the blade to cut freely. 

To make a pocket cut in wood, tilt the tool forward on 
its no e and gently but firmly draw the blade: forward 
in a succession of strokes about I I /2" long. Cut a little 
deeper with each stroke. After cutting thnough the 
material, operate the tool in the normal position. 

Portable Electric Drillls 

The l/4" drill was discussed in Unit Two, Learning 
and Building. Drills are also available in 3/8" and 1/2" 
size. Generally speaking, the larger the drill, the slower it 
runs, the more torque or twist it develops and the more 
expensive it is. For example, if a bit in a I /2" ht!avy duty 
drill would suddenly become stuck, the torque could 
jerk your arms enough to sprain a muscle. 

The I /4" drills develop from I /8 to I /4 horsepower de
pending upon quality and design. The 3/8" drills range 
from about I /4 to I /3 horsepower. The power of I /2" 
drills varies from 1/3 to 3/4 hor epower. 

Drill stands and many other accessories are available 
for use with the drills. 

Heavy duty drill 

Portable Electric Sanders 

The use and characteristics of the oscillating sander 
were discussed in Unit Two Learning and Building. 

The disc sander i uitable for rough sanding, paint 
removal, etc. It does not work well for fine finish 
sanding, because it tends to leave circular marks on the 
finished product. 

The belt sander is usually the most expensive, the 
heaviest, and contacts the most area. The cutting action 
is done by a sanding belt which runs over two pulleys. 
This belt runs at the rate of 800 to I I 00 feet per minute. 
The size of the machine is indicated by the width of 
the sanding belt used. A belt sander that uses a belt 4" 
wide is called a 4-inch belt ander. 

A belt sander 

USING THE SANDER 

Be sure the switch is in the OFF position before con
necting the electric plug to the outlet. Lift the sander 
off the wood before starting or stopping the sander. 
Allow the sander time to reach operating speed before 
bringing it in contact with the wood. Hold the tool firmly 
and use the tool freely without exerting downward 
pressure. The weight of the tool itself is enough in most 
ca es . 

To smooth a very rough urface, use a coarse abrasive 
and run the sander diagonally across the grain of the 
wood. Then, before changing to the fine abrasive fini h
ing operation, smooth the urface by guiding the sander 
back and forth with the grain. In the finishing operation, 
be sure to sand with the grain of the wood. 

Always use the proper abrasive material for the 
job at hand . 

Lubricate and service the sander as recommended 
by the manufacturer. 



Stationary Power Ta•ols 

Circular Saws 
The circular saw is one of the most useful machine in 

the woodworking hop. There are three primary types 
of circular saws: the tilting table saw, the tilting arbor 
saw and the radial arm saw. 

The tilting arbor and the tilting table saws are both 
used to cut bevels, a mall portion of the total sawing 
these power tools do. As their name indicate, the 
arbor and the table tilt to achieve the desired angle for 
the bevel. Of the two, the tilting arbor aw is easier to 
operate but is more expen ive. 

Tilting arbor saw 

The radial arm saw is the mo t expensive of the group. 
It is adaptable and adjustable, and very accurate for 
making bevel, miter, and compound cuts. 

Radial arm saw 

SELECTING A CIRCULAR SAW 

The following should be considered when selecting 
a circular saw: 

• The size is indicated by the diameter of the large t 
blade that can be used on the machine. A 7" saw will 
make a 2" right angle cut: an 8" will make a· 2 I /2 " 
cut: and a I 0" will make a 3 I /4" cut. 

The motor ize also affects the price. The motor 
should be at lea t I /3 horsepower for the 7" saw: 
I /2 horsepower for the 8" aw: and 3/4 hor epower for 
the 10" aw. 

• Safety features of the machine are very important. 
Be sure the saw has a well made useable guard. Belts 
and pulley hould be protected with a guard. 

e Table size i important , but table extensions can 
be obtained. 

• Switch, handles, and cranks for various aw ad
justments should be conveniently located . 

• Before making a final decision, consider the general 
quality of the machine 's material and workmanship. 

SAW BLADES 

There are many kinds of circular aw blade . In the 
average shop, most of the work can be done with a flat 
combination blade and a hollow ground combination or 
planer blade. The latter will make a very smooth aw cut 
edge, but i rather expensive. The flat combination is 
cheaper, but leaves a rougher edge. It can be used for 
crosscutting, ripping or mitering. 

A combination blade with tungsten-carbide tipped 
teeth i al o available. Thi is a very long lasting blade 
under normal conditions, but i rather expen ive. 

The rip and eros cut blade will perform their pecial 
cuts more rapidly and efficiently than the combination 
blades. 

The fine tooth plywood blade i de irable if cutting 
a large amount of plywood, veneer, etc. 
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Tungsten carbide abrasive cut-off blade 

The safest addition to the list of circular saw blades 
is the tungsten carbide abrasive blade. These ·esemble 
the disc sanding blades for use on a table or be ch saw. 
The blades have tungsten carbide particles or grits fused 
to the rim of the saw in place of conventional teeth. 
The same material is also on part of each side of :he blade 
to cut a kerf wide enough to prevent binding or pinching. 
This type of a blade requires more horsepower than a 
toothed blade. 

These blades tend to gum up when used in resinous 
or pitchy material. They can be cleaned with a solution 
of baking soda and water. Place the blade in a flat pan. 
Add an inch of water to cover it. Add baking soda at the 
rate of about one rounded teaspoon per pint of water. 
Place the pan on a heating unit, and allow the m~xture to 
boil for I 0 or 15 minutes. Allow the tools to soak in the 
solution as it cools for 45 minutes or more. Remove 
the blade and rinse under a faucet. If some parti es stick, 
brush lightly with a wire brush, and rinse again. After the 
last rinsing, wipe the tool dry to prevent rusting. 

Saw OP-erations 
The saw should be sharp and properly adjusted 

before it is used. It should be checked for squareness 
of the saw blade to the table, for rip fence alignment 
and for miter gauge accuracy. The accuracy of the depth 
of cut and saw or table tilt scales should also be 1;::hecked. 
Follow the manufacturer's recommendations given in 
the operator's guide book to make these adjustments 
and for car and maintenance. 

Cross cutting, ripping, sawing miters and bevels, 
rabbeting and dado cutting are the common sawing 
operations. There are special things to conside1 in each 
of the operations . 

Cross Cutting 

When cross cutting (sawing across the grain), use 
the miter gauge for all cuts. Never allow the free end of 
the stock to bind between the saw blade and the rip 
fence or any other form of a stop. 

Stop block attached to rip fence 

If a number of pieces are to be cut the same length, 
attach a stop block to the rip fence or to the table itself, 
at the front of the table. Make the stop narrow so the 
work piece will be sliding free before reaching the saw. 

Stop block attached to table 

Reversed miter gauge 

When a wide board will not fit between the saw blade 
and the miter gauge, remove the gauge and reverse it 
so the slide is to the rear. Check to be sure the gauge will 
not strike the saw in this position. 
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The miter gauge will work better if an auxiliary 
extension is attached. Such an extension can be made by 
bolting or screwing a piece of board or plywood to the 

~ face side of the miter gauge. 

Miter Cutting 
Miter cutting is much like cross cutting, because 

miters are cross cuts at an angle to the edge of the wood. 
The miter gauge is set at the required angle for the cut. 
To cut an equilateral triangle, set the miter at 30 degrees; 
for a square 45 degrees; and for a hexagon or six angled 
figure, set the miter gauge at 60 degrees. 

Sandpaper glued to work face 

The miter gauge auxiliary extension is very desirable 
for this work. There is a tendency for the work piece to 
creep into the saw, therefore, it must be held securely. 
Gluing sandpaper to the contact face of the miter gauge 
or auxiliary extension will help to hold the work piece in 
position. 

Ripping 

Ripping is sawing wood with the grain. The first 
step in the operation is to set the rip fence in the proper 
position. If the ripping scale is not accurate, measure the 
required distance from inside the saw tooth points to the 
fence. For an exact dimension, test the setting with a 
piece of scrap lumber before ripping your work piece. 

The stock should be fed into the saw at a smooth 
uniform rate. A sliding contact with the rip fence should 
be maintained. The stock should also make a solid 
contact with the table top. 

I 

Always use a push stick to push the final end of the 
board past the saw. This is especially important when the 
distance between the fence and the blade is less than 
the width of your hand. 

Use of push stick 

Board supports should be provided when ripping a long 
board. Ordinary wooden horses of the proper height are 
satisfactory. A roller support may be used. 

Simple push stick made of scrap 

Cutting Bevels 

Bevels from I to 45 degrees may be cut on the tilt
ing table, tilting arbor and radial arm saw. Bevel cutting 
with the tilting arbor saw is very similar to cross cutting 
or ripping. It is a little more difficult with the tilting table 
saw. There is a tendency for the work to slide down the 
table slope as it is fed into the saw. 

The fence or miter gauge should always be placed 
on the low side of the blade, when using a tilting table 
saw. Sandpaper on the miter gauge face will help hold the 
material in place. 

Cutting A Rabbet 

A rabbet is a rectangular recess cut on the edge or 
end of a piece of wood. This is done by making two saw 
cuts at right angles to each other. 

Mark the size of the rabbet on one end of the work as 
a guide for setting the saw. Set the blade so the top of 
the teeth just touch the mark, when the stock is lying 
flat on the table. Make this cut using the miter gauge or 
fence as a guide. Reset the saw for the second cut. 

,(WIDTH OF RABBET 

kll 
~~ FIRST CUT 

\ DEPTH OF RABBET 

Cutting a rabbet 

SECOND 
CUT 
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Dado Cutting 
A dado i a rectangular reces aero s a board!. If the 

rece i parallel to the grain of the wood, it i u ually 
called a groove·. Either may be cut with a dado saw or by 
making everal cuts with the ordinary blade. 

------ -, 

Typical dado set 

A typical dado set con ists of two olid futll circle 
outside blades and a number of two-tooth chippe1r blade 
for u e between the out ide blades. The out id1e blade 
cut like a combination blade, and the chippers act a 
planers to mooth out the area between the two outside 
blades. The chippers cannot be u ed alone . 

When two or more chipper blade are used, JPace the 
waged ends of chippers evenly around the circum

ference of the assembled head . The chipper ends must be 
oppo ite the gullet of the adjacent outer blade. 

The dado aw or head may be u ed to cUlt dados, 
grooves, rabbets and tenon . Dado heads are smaller in 
diameter than standard saw blades. Thus the depth of 
cut gauge will not be accurate. Each setting !must be 
made by aligning the top of the blades with the mark 
on the work . 

Saw Safety 
Safety rule given in the section devoted to the safe 

use of woodworking power equipment apply to the saw. 
In addition the following rule apply specificallly to the 
saw: 

• Stand to one ide of the rotating saw blad1~, never 
directly in line with the blade. Then, if a pie:ce does 
kick back it will not strike you. 

• U e a push stick between the fence and the saw for all 
narrow ripping. 

e When using the tilting table or tilting arbor saw, do not 
allow the saw to project more than I /8 to I /4 inch 
higher than the thickness of the piece to be cut. 

e When operating the radial arm saw, be sure all clamp 
handles are properly tightened before starting 
machine. 

e When ripping with the radial arm saw, be sure to 
feed the stock from the proper direction. Stock 
must be pushed against the rotating direction of the 
saw teeth. 

The Jointer 
The jointer is a power tool de igned to do part of the 

work formerly done with a hand plane. It is used to plane 
or fini h edges and surfaces of lumber. The jointer 
straighten and dresses a urface in one operation. It 
will do the work much faster and better than the hand 
plane. In addition to planing edges and surfaces, it may 
be used for cutting rabbet , bevels. chamfers and tapers . 

A jointer 

The main parts of a JOinter are the guards, base, 
front table, rear table, cutting head and fence. The only 
working part is the cutter head which consists of a heavy 
teel cylinder and the knives . 

Selecting a Jointer 
Jointer are made in a variety of size for light, heavy 

and special duty work. The s ize of a jointer i determined 
by the length of the knives on the cutter head. The most 
common jointers are the four- and six-inch sizes. 

Mo t good quality jointers are equipped with three 
or four knives. 

The cutter head revolves in two bearings which are 
fa tened to the main casting. The be"arings may be 
bronze, ball or roller. The ball bearings, enclosed in 
dust-proof hou ings, are more expensive, but are desired 
especially when the machine will be used for rabbeting. 

The longer the tables on the jointer, the more costly 
the machine. The longer table increases the ease of 
traightening longer pieces of lumber. 
The machine should be equipped with a cutter guard 

that will automatically wing into position to cover the 
cutter head . It should also be equipped with a sliding 
guard that will move with the fence, so no portion of the 
cutter head will be unguarded when the fence is moved 
toward the center of the table. 

The jointer should be operated at the speed recom
mended by the maf!ufacturer, which is usually 3600 to 
4500 rpm. Satisfactory work cannot be done at slower 
than recommended cutter head speeds. A I /3 or I /2 
H P motor should be used for a four-inch jointer and a 
I /2 or 3/4 H P motor for a six-inch jointer. 
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Jointer Adiustments 

Most jointers are properly adjusted when shipped 
from the manufacturer. However, they should be 
checked before being used. Exact adjustments are ab
solutely necessary if the jointer is to do accurate work. 
Check to see that the cutter head knives and the rear 
table are level. The rear table should not be moved after 
it is properly adjusted. 

Follow the manufacturer's recommendations m 
making adjustments. 

Resetting The 
Cutter Knives 

It is necessary to reset the knives after they have 
been removed for sharpening. This must be done 
accurately and carefully. Follow the manufacturers 
directions. 

Honing Jointer Knives 

The length of service between grindings can be 
greatly extended by properly honing the jointer knives. 
This can be done by covering a fine rectangular shaped 
abrasive stone with a piece of paper. By leaving one end 
of the stone exposed, it can cut the knife, but will not 
damage the jointer table. 

Rotate the cutter head so the bevel edge of the knife 
is exactly parallel to the front table. Hold the head in 
this position by wedging or clamping the belt. Stroke the 
knife from end to end with the exposed portion of the 
stone. Keep the stone flat on the front jointer table. 
Stroke each knife in turn and give each knife the same 
number of strokes. 

A small abrasive stone can be used on the cutting edge 
side of the knives to remove any burr turned over by 
the honing action. Check rear table elevation. 

Honing jointer knives 

Jointer Operations 

FRONT 
TABLE 

The jointer is a dangerous tool if it is not used cor
rectly. Extreme care must be taken so the hands or 

fingers do not get into the knives. The fingers should 
be kept as far from the revolving knives as possible. A 
push block should be used for most jointer operations. 
Work with the grain of the wood, not against it. 

A push block in use 

Surface Planing 

Surface planing or smoothing board surfaces is a 
simple operation. Adjust the front table for a thin cut, 
1/16" or less. 

It is usually not practical to surface boards under 12 
inches in length. Shorter boards do not provide enough 
hand-hold leverage to offset the thrust of the cutter head. 

Edge Jointing 

Edge jointing is the simplest and most common opera
tion done on the jointer. Usually the cut should be 
I /8" or less. 

When the edges of wide boards are jointed, it is best 
to attach an auxiliary fence to the regular fence. This 
fence should be high enough so the work piece can be 
pressed firmly against it. 

~ : 
/ 
~ 
~ 
~ : 

~ AUXILIARY FENCE 

~ -
WORK ~ 
FENCE ~ 

~ TABLE~ ~ 
~ 

I Ill I ,' I\ I 

I 
Using an auxiliary fence 
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End Jointing and 
Plywood Edge Jointing 

End jointing is similar to edge jointing. However, 
there is a greater tendency for the wood to split at the 
back end as it is passed over the cutter head. This 
tendency to split can be overcome by making two partial 
cuts in jointing the end. The first cut is long enough to 
carry past the second or third grain or annual ring of 
the wood at one edge. The board is then turned around, 
and the second cut is made to join the first cut for a 
straight edge. 

Do not attempt this on pieces less than 6 inches wide 
or pieces that are too long to handle with ease. 

End jointing 

Cutting Bevels 
and Cha111fers 

The fence on most jointers can be tilted to the desired 
angle for bevel cutting. The angle is indicated by the 
fence angle pointer and protractor scale. After the 
fence is set in the desired position, a number of cuts are 
made to get the desired chamfer or bevel depth. 

Rabbeting 

Rabbets or edge grooves are easily cut on the jointer. 
However, for accurate rabbeting it is desirable to have 
a jointer with ball bearings. 

To set up for cutting rabbets, remove the guard. Move 
the fence over to the edge of the jointer so you will 
obtain the desired width of cut when the work piece is 
pressed against the fence. Lower the front table I /4" 
or less. Make as many cuts as are necessary to obtain 
the desired depth of cut. 

~~----------------------16 

Cutt;ng Tapers 

A simple taper, shorter than the length of the front 
table can be cut on a jointer in the following manner: 
First, lower the front table the amount the board is to 
be tapered, minus a small amount for a finishing cut. 

Then with the jointer stopped move the guard to the 
side and place the workpiece over the cutter head with 
the forward end resting on the rear table. The start 
of the taper should be over the center of the cutter head. 
With the workpiece in this position clamp a stop block to 
the front table at the rear of the work piece. (The stop 
block will prevent the workpiece from being thrown to 
the rear at the start of the cutting operation.) Remove the 
work piece and start the jointer. Rest the rear of the work 
pieces against the stop block; slide the guard to the side; 
and lower the work piece onto the front table and cutting 
head. KEEP YOUR FINGERS AWAY FROM THE 
KNIVES: Use a push block to feed the work piece 
through the jointer. After this cut is complete, raise the 
front table to a position for making a light cut. Then make 
the finishing cut. 

REAR 
TABLE 

Cutting a short taper 

Jointer Safety 

e Use the cutter head guard at all times on jobs that 
will permit its use. 

e Use the push block, especially when surfacing thin 
or short stock. 

e Do not let your fingers extend over either end or edge 
of a board that is being surfaced. 

e Do not attempt to surface a block that is less than 
12 inches long. 

e Do not attempt to make too heavy a cut. 

e Do not use a jointer if the knives are dull. 

e See that the material run over the jointer is sound and 
and free of loose knots. 

e Open the main power switch and remove the fuse or 
disconnect the cord when installing or adjusting 
knives. 

e Do not move the fence while the machine is in 
operation. 

~! 



Jig Saw and Band S~mw 
The jig saw is discussed in Unit Two Learning and 

Building. 
It would take many pages to explain the operations 

and adjustments of the band saw. If you have one, obtain 
a book pertaining to band saw operation te:chniques. 

The band saw cuts more rapidly than the jig saw and 
will cut thicker material. Most band saws can be used 
on material up to four or six inches thick. The table can 
generally be tilted for bevel cuts. The saw blade is a 
continuous flexible band of steel, with cutting teeth on 
one edge. This operates over two or three wheels. When 
running it provides a continuous row of teeth moving 
downward through the material being cut. 

A band saw should have sealed, smooth run111ing bear
ings. The guide for the blade should be rigid and easily 
set. The machine should be so constructed that it is 
easy to change the blades. 

A band saw 

BAND SAW SAFETY 
e Keep the fingers of each hand close together, and 

watch the saw at all times. 
• The band saw guide must be adjusted within one

quarter of an inch of the top of the work. 
• The machine must reach its full operating speed 

before cutting is started. 

Wood Lathe 
Of all the power tools used by the home craftsman, 

the wood lathe is the most enjoyable to operate. How
ever, it must be considered as a hobby or special interest 
tool. Many operations can be performed on the lathe. If 
you have access to one be sure you read and study an 
operation manual before using it. 

The wood lathe consists of four essential parts: 
the bed, a headstock fixed on the bed, a tailsto,ck, and a 

A wood lathe 

tool rest. Both the tailstock and tool rest can be moved 
on the bed. 

The lathe size is expressed in terms of swing and 
capacity. Capacity refers to the longest piece which can 
be inserted between the headstock and tailstock. Swing 
refers to the largest diameter workpiece that can be 
rotated without striking the bed. In most instances, lathe 
bed extensions can be purchased to increase the capacity . 

Drill Press 
The drill press has many uses. With the various 

attachments it can be used for drilling, routing, sanding, 
mortising, shaping, carving, cutting dovetails, buffing, 
wire brushing, and grinding. 

If you have the machine, study the operator' manual 
and instruction book. 

A drill press 
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Wood Stabilized With 
Polyethylene Glycol· 1000 

degree of dimensional stability to wood in relation to 
moisture change. This process has been used in gun 
stocks production, bowl turning, wood carving and 
protection of imported wood carvings. 

A process of impregnating wood with a polyethylene 
glycol compound can be used to reduce checking of the 
wood during drying. It can also be used to give a high 

Further information pertaining to the use of poly
ethylene glycol - 1000 may be obtained from the Forest 
Products Laboratory, Madison, Wisconsin 53 705. 

Gluing Wood 
Gluing is an important part of wood construction 

and the woodworking craft. In many instances, dura
bility, strength and appearance of the finished product 
depend upon the proper selection of the glue and follow
ing good gluing techniques. 

more than one type of glue, therefore, one must de
termine the specific product rather than refer loosely to a 
trade name. 

The following chart gives the main characteristics of 
most common glues. Use this as a basis for your glue 
selection. However, follow the manufacturers recom
mendations pertaining to specific mixing, use, tempera
ture, clamp pressure and curing time. 

There are many kinds and manufacturers of com
mercially prepared glues. Most manufacturers make 

Form 

Both dry powder form 
and liquid form. 

White liquid 

Powder 

Usually powder 

Liquid form with ca
talyst packaged sep
arately. 

Liquid 

Liquid or paste form; 
one container of resin 
and another of hard
ener. 

Glues for the Home Shop 

Properties Preparation and Application 

ADHESIVES COMMONLY USED TO GLUE WOOD TO WOOD 

Low resistance to moisture and damp condi
tions; stain wood very slightly if at all; good 
joint filling qualities. 

Animal and Fish 
Dry form mixed with water, soaked and 
melted; solution kept warm during appli
cation. 

Polyvinyl Resin Emulsion 
Low resistance to moisture and damp condi- Ready to use; minimum temperature 60° 
tions, joints tend to yield under continued F. 
stress; stains wood little if at all; dries fast. 
Not HEAT resistant. 

Moderately durable under damp conditions; 
dulling effec:t on tools; stains some woods 
badly; good joint gap filling quality. 

Moderately durable under damp conditions; 
stains wood slightly if at all; poor joint fill
ing qualities. 

Very resistant to moisture and damp condi
tions; stains wood slightly; dark red in col
or; poor joint filling qualities. 

Casein 
Mixed with cold water and applied cold; 
minimum 700 F. 

Urea or Plastic Resin 
Dry form mixed with water; minimum, 
70° F. 

Resorcinol Resin 
Mix with catalyst; minimum temperature 
700 F. ; 110 to 150° preferred for dense 
wood. 

SPECIAL ADHESIVES TO BOND OTHER MATERIALS TO WOOD 

Moderately water resistant. At present not 
considered suitable for purposes requiring 
very strong and durable bonds. 

Probably durable but not definitely estab
lished; very resistant to moisture and damp 
conditions; high in cost. Good joint gap fill
ing qualities. 

Contact Adhesives 
Ready to use; minimum usually 70° F. 
Adheres immediately on contact. 

Epoxy Glue or Cement 
Mix resin and hardener; minimum gen
erally 70° F. 

Uses 

Furniture assembly, cabinet m akIn g and 
shopwork for interior use; not subject to 
damp conditions. 

Furniture assembly, cabinet and shop work 
for interior use; not subject to damp condi
tions, continued stress, or excessive heat. 

Furniture assembly, shop work and cabinet 
making requiring low to moderate moisture 
resistance. 

Furniture assembly, cabinet making and shop 
work for interior use. 

For use wherever moisture is a hazard or 
all outside construction: outdoor furniture, 
boats, animal shelters, etc. 

Covering counters, cabinets, etc., with li
noleum, plastic laminates, leather, etc. 

Excellent for bonding metal or fiberglas, 
cloth, etc., to wood. No practical advan
tages on wood to wood gluing over resorcinol 
glue except it has good joint gap filling qual
Ities and more effective for end grain butt 
joints. 

~-----------------------------18----------------------------------



Conditioning Woocll 
for Gluing 

When gluing, it's important the wood, depending upon 
its intended use, be of the correct moisture content. 

If the wood is to be used inside, its moisture content 
at gluing should be five to six percent. On the other hand, 
if the ultimate use of the wood product is outside, then 
its moisture content should be 12 percent when being 
glued. This percent can be obtained by air drying during 
the summer months. 

Lumber having five to six percent moisture is generally 
satisfactory for gluing into furniture, cabinet work, etc. 
This moisture level can be obtained by kiln drying or by 
drying in the house during the winter. In summer, the 
moisture can be lowered by drying the wood in a venti
lated attic for several days or weeks. 

Wood surfaces to be glued should be flat and smooth, 
free from machine marks, torn fibers or other surface 
irregularities. 

Directions for Gluin~g 

e Select the proper glue for the probable: service 
conditions to which the glued item is to be exposed. 

• Have the lumber conditioned to proper moisture 
content for intended use. 

e Read and follow the manufacturer's instructions 
for the type of glue being used. 

e Make certain that all tool operations on the various 
parts of the assembly have been completed before 
gluing. This machining should be done as shortly 
before gluing as possible. 

• Before applying the glue, decide how you are going to 
apply clamps or other fasteners to hold the :assembly 
together. 

e Have at hand all materials needed in the operation 
before applying any glue. 

e Apply glue to one or both surfaces as recommended 
by the manufacturer; follow recommendations per
taining to interval between preading the glue and 
clamping or applying pressure ; and apply adequate 
and uniform pressure . 

e Remove surplus glue squeezed out of the joint before 
it is dry. For light finishing sand after the glue has 
dried. 

e Allow enough time for glue to set or dry before 
removing the clamps. 

e In some instances, further moisture condition the 
wood before machining. When edge-to-edge joint" are 
glued, the wood at the joint edges of th(~ boards 
absorbs water from the glue and swells. If th4e work is 
surfaced before the excess moisture is dried out or 

distributed, more wood is removed along the swollen 
joints than elsewhere. When the joints dry, the 
shrinking causes permanent depressions along the 
glued joints. Therefore, several days' time should be 
allowed for drying or moisture distribution before 
surfacing. 

Using Dowels 
When Gluing 

With most woods, a well made glued joint between 
two flat, side grain surfaces is about as strong as the 
wood itself. Therefore, the use of dowels, tongue 
and groove joints and other shaped joints do not add 
materially to the strength of the joint. However, when an 
end-to-side grain joint or end-butt joint is made , it is 
necessary to use irregular shapes of joints , dowels , 
tenons or other devices to bring side grain in contact 
with side grain or to secure larger gluing surfaces. 

When dowels are used , exacting care must be taken in 
laying out the accurate location of the holes for the 
dowels. The holes should be drilled with a sharp tool so 
the surface is smooth and free of torn fibers. The drill 
feed rate and withdrawal rate should be as high as pos
sible to avoid polishing the hole wall , which could pre
vent the formation of a satisfactory glue bond. 

If the holes cannot be drilled with a drill press , a 
doweling jig will aid in guiding the hand boring operation. 

Doweling jig 

Each dowel hole should be about I 1/2" deep, when 
material dimension allows. The dowel should be nearly 
the full length of both holes so the glue in the hole is 
forced up the grooves of the dowel rather than collect
ing in the bottom of the holes. Caution and dry trial 
as embly is urged to be sure the dowels are not too 
long. 

Generally, the diameter of the dowel used is about 
equal to one-half the thickness of the thinnest of the 
two pieces being joined. For example, if you are using 
a dowel joint between a 3/4" chair rail and a I l/2" leg, 
a 3/8" dowel would be workable. 
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Ideally, the dowel and the hole should be the exact 
same size. The Furniture Industry Research Association 
of Herefordshire, England recommends the dowel should 
be the same size or .005 inch smaller than the hole. This 
tolerance can be achieved in the home workshop by 
drilling the holes with a metal boring bit. Then use the 
same bit to drill the threads out of a standard size nut for 
a metal bolt. Locate dowels that bind or do not go 
through the hole in the nut. Clamp the nut in a vise and 
drive dowel sections through the nut for sizing. Lightly 
sand any glossy areas formed on the dowel with fine 
sandpaper. 

The Furniture Industry Association reports that for 
tight joints grooved dowels must be used to allow air 
and excess glue to escape. They indicate that dowels 
with multi grooves running lengthwise are slightly more 
effective than single or double grooved dowels. How
ever, they report a reduction of strength when spiral 
grooved dowels are used. This may be caused by the 
grooves cutting the surface fiber and weakening the 

dowel. Dowels should be straight grained and free of 
defects. Slightly bevel the ends of the dowel for easier 
insertion into the dowel hole. 

GC: .......• >~ 
Plain dowel 

Grooved dowel 

The Association reports that glue application to both 
the dowel and the hole is preferred to an application 
on only one or the other. 

The dowels are usually cut from dowel rods. These 
are available at lumberyards and hardware stores in 
two or three foot lengths. Dowel rods are usually 
stocked in various diameters from 3/ 16" upward to an 
inch. 

Painting and Finishing Wood 
A knowledge of painting and finishing wood is an 

important part of the advanced woodworking projects. 
For example, in this unit your project work for a year 
might consist of painting, repainting, staining or applying 
water repellent preservative to the house and garage or 
other buildings. 

Painting and wood finishing is a large and complex 
topic. This section will provide some basic information 
and suggest sources of additional material. The subject 
is divided into sections on interior and exterior finishes. 

Exterior Wood Finishing 

Surface film coating and penetrating finishes are the 
two groups of exterior wood finishes. Paint, enamel, 
varnish, etc. are examples of the surface coating finishes. 
Oil base and latex base penetrating stains such as red
wood and cedar stain and water repellent preservative 
are examples of penetrating finishes. 

A natural type finish can be obtained by the use of 
water repellent preservative. For futher information 
obtain a copy of Forest Products Laboratory Re
port-0124. 

The stains penetrate into the wood without forming 
a surface film. Therefore, they do not crack, peel or scale. 
The stains are especially suitable for rough and weath
ered wood and plywood. However, they serve well on 
smooth lumber, too. They are frequently used on smooth 
cedar or redwood siding to preserve the natural color of 
the wood. One coat of the oil base stain should last three 
years on smooth surfaces and six years on rough sur
faces. 

Generally speaking, the commercially available clear 
surface film forming finishes such as varnish, have been 
short lived, requiring finish renewal every year or two. 

For additional information pertaining to stains obtain 
a copy of Forest Products Laboratory Report-046. -

Surface coating finishes often fail by cracking, curling, 
flaking, checking, crumbling, blistering or peeling. Paints 
that fail by checking and crumbling generally leave a 
good surface for repainting with little preparatory work. 
Paints with advanced forms of other types of failure 
require a great deal of work prior to repainting. 

Exterior house paint has been the most widely used 
paint for wood siding on homes. A good white house 
paint should last at least four to five years before it must 
be renewed and a tinted paint should last five or six 
years. Obtain a copy of Forest Products Laboratory 
Report- 0123, How To Paint Wood. 

House paints consist of two parts, a solid part (pig
ments) and a liquid part (the vehicle). For many years, 
the vehicle consisted essentially of a drying oil -
usually linseed oil, a thinner and a small amount of drier. 
The kind and quality of this paint was determined by 
the nature and proportion of pigment and the kind of 
vehicle. Classifications, advantages and disadvantages of 
these paints are given in the USDA Home and Garden 
Bulletin No. 52, Wood Siding. 

Latex paints for exterior use have been recently 
developed. Latex· paints are made by combining the 
pigments with resin particles which have been dispersed IJ 
or emulsified in water. Such paints are often called 
emulsion, rubber-base, water-thinned or water-base 
paints. 
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Interior Wood Finishing 

Interior finishing has more exacting standards of 
appearance than exterior finishing. There is also a greater 
variety of effects. Both opaque and transparent finishes 
are commonly used. 

Preparation for Finish 

Inexperienced workers sometimes feel that stain 
and varnish will hide defects. This is not true, for 
every flaw will be exaggerated and made more prominent 
when the finish is applied, especially if the finish has 
high gloss. 

Before applying the finish: 
I. See that all mill marks have been removed. They 

should be removed before the project is assembled. 
2. Check to see that all tool marks, pencil marks, grease 

spots, fingerprints, glue or other blemishes have 
been removed. 

3. Try to remove all dents or impressions in the wood 
before starting the finishing operation. Many dents can 
be removed by placing a pad dampened with water 
over the dent and heating it with a flat iron or solder
ing iron. The steam expands the compressed pores. 

4. Sponge softwoods with water and allow them to dry 
thoroughly. Then sand lightly with sharp sandpaper 
before finishing. This decreases the problem of raised 
grain on flat grained surfaces. In the planing opera
tions, the hard bands of summerwood are sometimes 
crushed into the spring softwood. These bands some
times raise again when the moisture content of the 
wood changes. 

5. Give the article a final sanding with a fine or very 
fine grit sandpaper. 

6. Wipe off the sanding dust with a tack cloth or a cloth 
slightly moistened with thinner used in the finish to 
be applied. 

7. It is generally recommended to sand lightly with 
very fine sandpaper between each coat in the finishing 
operation. 

Transparent Finishes 

The application of most transparent finishes consists 
of one or more of the following fundamental operations: 
staining, filling, sealing, surface coating, rubbing and 
polishing. 

Transparent finishes can be divided into the surface 
coating finishes and penetrating finishes. 

Application of the easy to apply penetrating finishes 
was described in Unit I. Information pertaining to 
surface coating finishes follows: 

Staining 

Stain is any material used to color wood, but not to 
conceal the grain. 

In the penetrating finish process for both hardwoods 
and softwoods; the stain is added to the penetrating seal 
or purchased in colored form. 

Before staining something you have made, you may 
desire to try the process on a piece of scrap wood to 
check the color and your total finishing process. It is 
important to remember that the same stain will produce 
different shades on different woods. In addition, different 
manufacturers have different names for very similar 
colors. 

Either water stain, penetrating oil stain or pigmented 
stain may be used on hardwoods as a part of the surface 
coating process. The oil stains should be applied evenly 
and thinly. Allow a short time for the stain to partially 
soak into the wood, then wipe the surplus stain from 
the surface. The quicker the stain is wiped off, the lighter 
will be the resulting color. It is generally wise to seal 
the oil stain with a coat of shellac before applying any 
other finish. 

When oil stain is applied to softwoods, the springwood 
absorbs more stain than summerwood. This reverses the 
color variation and in some, such as Douglas-fir, the 
wood often is given a harsh and glaring appearance. 
Frequently this can be prevented by applying a special 
shellac before the staining operation. This shellac is 
prepared by mixing four parts by volume of alcohol or 
shellac thinner to one part of four pound cut shellac. 
Often the end grain of both hardwoods and softwoods 
is treated with such a shellac or sealer coat before 
applying the stain. 

The pigmented stains, which are similar in nature to 
paint highly diluted with thinner, are less likely to pro
duce this color reversal effect. However, in some in
stances it is recommended to use the shellac coat 
described in the preceding paragraph. 

When applying pigmented stains do not allow them to 
"run" or "sag." These stains may be applied as either 
a light or heavy coat and may be wiped off or allowed to 
dry depending upon the manufacturer's recommenda
tions and the desired effect. 
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Filling 
The purpose of wood filling is to fill the open pores 

and cavities of the wood cells. This leaves the surface 
smooth and level for the next coats of finish. There has 
been a tendency, in recent years, to omit filling. Before 
you decide to do this, examine articles on which filler 
has and has not been used. 

Pastewood filler is generally used to fill the pores of 
open-grained woods such as red oak. The commercial 
paste wood filler is usually combined with a wood sealer. 
As a result, the penetrating seal finish can be developed 
during the filling operation. Directions on the container 
generally describe the procedure which includes applica
tion, short drying time and wiping off of the excess 
before hardening. 

If the wood is stained with oil stain and filled, it 
should be stained first, then sealed and filled with a 
filler that is colored with stain, unless some special effect 
is desired. 

Sealing 
Sealer is used to prevent the wood from absorbing 

too much surface coating material. It also prevents some 
stains and fillers from bleeding into the surface coating. 
This is especially important after using an oil stain. 
Shellac is the oldest type of sealer, but other good 
sealers are available. 

Surface Coatings 
Varnish, lacquer and various other synthetic com

pounds are used for surface finishes. 

Varnish has had the reputation of yellowing with age. 
This was rather typical of the oleo resin varnish. How
ever, this has been partly overcome with the use of the 
alkyd resin varnishes. Varnish can be made to dry dull 
(satiny) to resemble rubbed varnish. 

Lacquers have the advantage of drying rapidly and 
forming a hard protective surface but require more coats 
than varnish to build a coating of the same thickness. 

Shellac dries quickly, also, but the resulting coating is 
easily marred by water. 

Many paint and chemical companies have on going 
research programs to develop new finishes and improve 
the old. New products of nitrocellulose-acrylic, poly
urethanes and other synthetics have been developed as a 
result. Many of these newer finishes are more expensive, 
faster drying and more resistant to the action of weak 
caustics and dilute acids, and tougher than the older type 
finishes. 

Select these finishes on the basis of what you desire 
in the finish and follow the manufacturer's directions. 

Rubbing and Polishing 

Various degrees of satin or luster effect can be ob
tained by further treatment of a high quality gloss 
surface coating. 

A high sheen satin finish can be obtained by rubbing 
the final coat with grade 500 paper. Then hand rub with 
cloth or felt and a slurry of fine pumice. Follow this with 
furniture cleaner and polish. 

A dull satin finish can be obtained by a final hand 
sanding using grade 360 or 400 paper. Follow this with 
an application of a furniture cleaner and polish. 

Opaque Finishes 
Both enamels and paints are generally used for 

opaque finishes on interior woodwork. Enamels differ 
from paints in that linseed oil is partly or entirely re
placed by bodied oils, varnishes or lacquers. This gives 
a coating that does not show brush marks, gives a harder 
surface, and a more lasting sheen than regular paint. 

Wood to be enameled or painted should be prepared 
as indicated in the section devoted to preparation for 
finishing. 

Wood to be finished with paint or enamel should be 
smooth, dust free and free from oil or grease. Nail holes 
and other defects should be filled before or after the 
prime coat as recommended by the finish manufacturer. 
Use the primer and application procedures recommended 
by the manufacturer. 

The knots in white pine, ponderosa pine or southern 
yellow pine should be sealed with a special knot sealer 
or shellac after the priming coat is dry. If you are using 
light-colored enamel on white pine or ponderosa pine, 
a coat of knot sealer should be put over all the heartwood 
material. This will help to prevent discoloration of the 
paint or enamel by the resin present in the heartwood. 

After the priming coat and knot sealer have been 
applied, put on the enamel undercoating. One or two 
coats may be needed to completely cover the wood. 
For best results the surface of the enamel undercoating 
should be sandpapered lightly before applying the 
finishing enamel. The finishing enamel may be left with 
its natural gloss or it may be rubbed to a dull finish. 
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Selecting DraYiings 
On this and the following pages you will find plans for 

items to make in your woodworking project. You may 
make other items besides the ones shown in this book. 

Work Bench 
This is a basic plan to be altered in relations to ma

terial, height and vise. Hip height is very comfortable 
unless you plan to do a great deal of hand planing. Then 
it may be desirable to lower it a couple of inches. 

Materials: 

Hardware: 

2 pr. 2" x 2" butt hinges 
with screws 

4 ea. door or drawer pulls 
with screws 

2 ea. door catch 
I2- I I/2" #IO flat head 
wood screws (attach top) 

Penetrating wood sealer 
for finish 

3/4" wire nails 
6d finish nails 
6d common nails 
8d common nails 
I Od common nails 
I6d common nails 
40d common nails 

35" leg height & 24" X 60" rlywood top 

I pc. 3/4" exterior grade plywood 4' x 8' 
1 pc. 1/4" exterior grade plywood 4' x 8' 
1 pc. 2" X 6" X 2' (E) 
4 pc. 2" x 4" x 8' (A, B, C, D & G) 
I pc. 2" x 2" x I2' (F, H, I) PLYWOOD----,. 

DOOR 

f 
I' I' I pc. I" x 2" x I2' (drawer guides and 

runners) 
I pc. I' x 4" x 4' (drawer guides) r TOP 

24"x 60" 
21Y4"x 23 %" I ~ 

I pc. 2' x 4', I /4" plywood or hardboard 
(drawer bottoms) 

2 pc. actual dimension pine trim material 
3/4" X I 3/4" X 8' 

Optional: 

I pc. 2' x 5', 1/8"- 1/4" Masonite or 
equivalent to cover plywood top 

48" 

l_ 
-

BOTTOM 

21Y~'x 47%" 

I 

::"'-.0-- -~ 

~ 
~ DOOR 

~21Y/x23%" ; 
96" 

~ 
~ 

~·-C: 

~~ 
... 3 

RAWER 
SIDES 
3/4" x 20~e" 

~P> ... DRAWER 
FRONTS 

3 3/411 X 21 ~s' 
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SIDE ABOVE 
LEG BOTTOM 

Y411~ 
~II 

Construction Procedure: 

I. Determine height. 

2. Make changes in dimension on plan as necessitated 
by selected height. Make calculations for specific 
material lengths. 

3. Purchase materials. 

4. Cut pieces A through G. 

5. Assemble front legs and pieces B and F. 

6. Assemble back legs and pieces A. 

7. Add pieces C, D and E to back assembly. 

8. Cut and insert bottom. 

9. Attach front assembly to rear assembly. 

I 0. Cut and add pieces H and I. 

II. Brace inside for squareness. 

12. Cut and attach l /4" plywood to back and ends. 

13. Cut and attach trim to front. 

14. Cut, fit and hang doors. (1/32" clearance on hinge 
side and I I 16" on opposite side and top) 

15. Make drawers. 

16 .. Attach top- drill shallow holes so screw heads can 
be set below table surface. Plug with a section of 
dowel or plastic wood after screws are set. 

17. Finish with penetrating wood sealer. 

BACK 

SIDE il 
20 Y2• 

t=:~~r-;811::::::::::!!:1: l 

BACK 

PERSPECTIVE 
BOTTOM VIEW 

TOP VIEW 
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Roll Away Tool Rack 

Material List: 

1 piece 4' x 8' x l/2" plywood 
1 piece 2' x 4' x 1/4" plywood 
l piece 2" x 4" x 12' 
2 pieces 2" x 2" x 8' 
l piece 1" x 6" x 4' 
1 pair heavy duty 2" casters (swivel) 
1 pair heavy duty 2" casters (rigid) 
16 - 1" - 1 1/2" screws for casters 
8 - 3" wood screws or lag screws 
(for base frame) 

Nails and glue to attach plywood 

-- 2x4 

~------ 4811 

BOTTOM VIEW 

46Y21 

SIDE VIEW 

'II 

Note: Ends of tool rack may be closed in to provide 
storage. 

Note: Casters on guide end should swivel, casters on 
other end should be rigid to facilitate guiding. 

Note: Tools may be supported by screw hook, wooden 
brackets, metal brackets, and clasps. 

END VIEW 
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Knife Rack 

Suggested cutting procedure for 2" x 6" block: 

I. Cut 2" x 6" to 15" length with square ends. 
2. Mark center line of 2" x 6" on each end. Mark center 

lines of knife blade grooves on end of 2" x 6". 

3. Cut 1 /8" x 1 I /2" rabbets on jointer or table saw. 

4. Cut out 11 1/2" x 16" rectangular piece for sawing jig 
from 1/4" or 3/8" plywood. Mark center line length
wise on both sides of this piece. On the back side 
measure from top or leading edge along center line 
and mark a point at 14" and one at 15 1 /8". These 
will later serve as points of pivot for saw cuts. Note 
this measurement is 1" greater than the radius points 
shown on the drawing because the top of the 2" x 6" 
will be 1" below the top of the plywood. 

5. Lightly nail plywood jig to back side of 2" x 6" piece 
with pivot points marks visible, center lines matching 
and flush at the bottom. Leave nail heads protruding 
for easy pulling. Drill countersunk holes for 3/4" or 
1" #8 Aluminum flat head screw at pivot points. 
Insert Aluminum screw at 14" point. 

USE 14 Ya" RADIUS FOR 
2"x6" CUTS 

Materials: 

1 pc. 2" x 6" x 15", actual dressed 
dimensions about 1 I /2" x 5 I /2" 
1 pc. 1/4" plywood 5 1/2" x 13 1/2" 
Water resistant glue 
5/8" wire nails 
Finishing materials 
For cut out jig - 1 pc. I I 1 /2" x 16" 
1/4" or 3/8" plywood, I 3/4"- I" 
Aluminum #8 flat head wood screw, 
2 pc. 3/4" x 3/4" x 5" & 1 I /4" 
wire nails 

6. Nail a 3/4" x 3/4" x 5" holding block on each side 
of 2" x 6" near upper end to hold it in position. Re
move nails from bottom. 

7. Raise saw to desired level for saw kerf. Position rip 
fence so saw will cut out centerline. Determine point 
of leading edge advance necessary to cut 9" kerfs 
but not saw into pivot screw. Attach a stop block to 
saw table at this point. 

8. Make center cut. Stop saw. Remove side holding 
blocks. Rotate 2" x 6" to a different saw kerf center 
line. Attach side holding blocks. Adjust saw height. 
Proceed as above for remainder of cuts for knife 
holding kerfs. 

9. To cut outside of 2" x 6" to width and shape, change 
screw to pivot point at 15 1 /8" and proceed as above, 
except raise the saw to cut through the 2" x 6". 
Remember to keep the stop block in place to avoid 
cutting into the pivot screw. 

I 0. Remove 2" x 6" from sawing jig to cut to 9" length. 

SIDE 
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Ca111ping Kitchen 

This camping kitchen is planned as a durable, light 
weight container for the camp stove, silverware, kitchen 
tools, condiments, nesting cooking kit, wax paper, 
aluminum foil, etc. One-quarter inch plywood was used 
to keep weight at a minimum. The exterior corners are 
reinforced with fiberglas cloth for maximum strength 
with smooth surfaces. 

The unit may be placed on a picnic table or be used 
with its removable legs. 

This is only a suggested size. Alter to fit your equip
ment, etc. 

Material List: 
I pc. 4' x 6' x 1/4" exterior grade plywood 
2 pc. 3/8" x 4 1/4" (actual dimensions) strips. 
Box lumber 1/8" thick for knife holder 
I pc. 1/2" x 3/4" x 4' parting stop 
I pc. 6" x 12" x 3/8" exterior grade plywood 
I pc. 1/4" x 1/4" x 62" (actual dimensions) 

I /2" wire brads 
3/4" wire brads 
2 ea. I I I 16" (open) x 24" continuous hinge or 
I - 48" long with 3/8" screws 
4 ea. bullet catch 
8 ea. 3/ 16" x 5/8" round head stovebolt with nut 

4 ea. 3/ 16" x 5/8" flat head stovebolt with nut 
16 ea. 3/16" or 1/4" steel washers 
8 ea. 3/16" lock washers 
6 - I /2' chain 
48 ea. 5/8" #3 or 4 flat head wood screws 

2' 1/4" rope or sash cord 
Waterproof resorcinol glue 
I pc. I" x 8" leather for door, silverware and 
drawer pulls 
Fiberglas cloth and epoxy resin to reinforce 4 
exterior joints (4 strips 4" x 12") 
I ea. I" x 60" luggage or boat strap 
Wire staples to hold fiberglas cloth while resin 
is setting 

4 pc. 3/4" x 2" x 46" (actual dimensions) 
8 ea. 1/4" x I 1/4" machine bolts with wing 
nuts 
16 ea. 1/4" steel washers 

LEG (REMOVABLE) 
%"x 2 11 x 46 11 

BUTTON CATCH 
STRIKE 

CUTTING BOARD GUIDE 
(FASTEN UNDER TOP) 
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Camping Kitchen (Cont.) 

Construction Procedure: 

I. Determine if your equipment will fit into the unit 
as dimensioned. Alter dimensions and plan as 
necessary. 

2. Layout cutting plan. 

3. Cut pieces for top, bottom, ends and label. 

4. Assemble outer frame. Use 1/4" x 1/4" x 10" rein
forcing blocks with I /2" brads and glue, and 3/4" 
brads through end pieces into top and bottom pieces 
plus glue. 

5. Attach shelf and partitions with glue at butt joints 
plus 5/8" screws placed about 3" apart. 

6. Cut and attach doors. File off protruding hinge 
screw tips. Attach door stiffener with bullet catches 
using 4 - 5/8" screws. Fasten bullet catch steel 
strike to 3/4" x 3/4" piece of 1/4" plywood to top 
with glue and nail provided. Attach door support 
chains. Attach leather pulls. 

7. Make trays. Put 1/4" X 1/4" X 10 3/4" runners e 
under the kitchen tool tray, and leather pull on end 
of silverware tray. 

8. Assemble knife holder and cutting board holders. 
Attach to top with 5/8" screws. 

9. Drill for and attach rope handles. 

I 0. Make legs and drill holes in sides of kitchen. 

II. Slightly round all corners and edges. 

12. Reinforce end joints at top and bottom by applying 
a 4" x 12" strip of fiberglas cloth to the outside of 
each joint. Follow manufacturer's directions. 

Note: To prevent glass cloth from buckling crosswise, 
staple about 2" apart in a line about I" from the 
edge. Remove staples before applying second 
application of resin. 

1------72-" ------.l•l 
~~~ PLYWOO 

48 11 

I" 1-

A 
12~11 x 24 11 

c 
1211 x 24 11 

8 
151'a11 x 2 3 fa' 

8 

S.W. TRAY SIDES 
21t8x 1ot4• 

K.U. TRAY SIDES 
2 lf2~ X 10~411 

BLOCKS FOR 
BULLET CATCH 
STRIKES 
~4"x ~4" 

CUTTING BOARD 
HOLDER STRIPS 
~4·x IO!'fe .. 
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Study Desk 

There are certain m1mmum dimensions for a study 
desk or table and chair. 

The desk top should be at least 22 inches wide and 
40 inches long, and 28 to 30 inches high. The desk 
should have at least one drawer which is deep enough 
to hold ink bottles. Book storage below desk top may be 
desirable if the room is too small to accommodate a book 
case. 

The chair should have a rather straight back. The seat 
should be fairly soft and I7 to I8 I /2 inches above the 
floor. 

Chairs and desks of these dimensions are adapted to 
most people who are at least five feet tall. However, 
shorter people, such as many fifth and sixth graders, can 
use this standard size furniture with some inexpensive 
adaptations. To do this, provide a firm cushion for the 
chair seat so the table top is about level with the bottom 
of the youngster's ribcage. Then provide a footstool 
high enough to be a comfortable foot rest. 

15/e'OVE 
OVER 
8 END 

10~ 11 

l-
~"x~a" 

LEG TIP 

30" 

j 

Material List: 

Plan A (Solid Lumber Rails) 23 3/4" x 40" top 

2" nominal dimension solid stock for: 
4 legs I I/2" x I I/2" x 29 1/4" (actual 
dimensions) 
I" nominal dimension solid stock for: 
2 pc. 3/4" x I 5/8" x 36" side rails (A) 
I pc. 3/4" x I 5/8" x I9 3/4" end rail (B) 
(Not illustrated) 
I pc. 3/4" x 5 I/4" x I9 3/4" end rail (C) 
2 pc. 3/4" x I I/8" x I6 3/4" trim (D) 
I pc. 3/4" x I I/4" x IO" trim (E) 
I pc. 3/4" x I 1/4" x IO" trim (F) 
1 pc. 3/4" x I I/2" x I6" four corner braces (G) 
I pc. 3/4" x 3/4" x 24" six attachment blocks (H) 
I pc. 3/4" x 3 I/2" x 60" drawer sides and 
back (Note: May be lower grade stock) 
2 pc. 3/8" x 3/4" x 2I" drawer glides 
3/4" plywood 
I pc. 23 3/4" x 40" top (I) 
I pc. 18 3/8" x 21" (J) 
1 pc. 10 I/2" x 11 1/4" (K) 
1 pc. 4" x 10 1/2" (L) 
I pc. 11 1/2" x 21" (M) 
1 pc. 12 I/4" x 16 3/4" (N) 
1/4" plywood 
1 pc. 8 7 /8" x 21" drawer bottom 
Wood tape to cover edges of table top and 
exposed edge of piece (M) 
1 pc. 3/8" x 36" dowel 
4 ea. l/4" x 2" lag screws 
8 ea. I" #8 flat head wood screws 
18 ea. I 1/4" #I 0 flat head wood screws 
4 ea. I /4" steel washers 
Glue 
6d finishing nails 
7 /8" wire brads 
I I I 4" wire brads 
Finish materials appropriate for wood selected 

CLIP 

BOTTOM VIEW 
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Study Desk (Cont.) 

Plan 8 

Same as Plan A except all pieces listed under one inch 
nominal dimension stock are also cut from 3/4" plywood. 
Add four more attachment blocks near the corners to 
stiffen rails. 

lo/~'x ~a11 

DOWEL 

SIDE I: I 9 3~~~~ I Us IDE 
~li+------ ~------~!~, 

-p;~~~- --- -- --_1Yft-
TOP VIEW 
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I I IOIA211 I I 
; I I I 
1 I I I 
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Folding Picnic Table and Benches 

This table and the benches are designed so they can 
be folded for storage. Both the table and benches have 
solid plywood tops. One 4' x 8' sheet of 3/4" plywood 
will make the table top and tops for 2 - 4' benches and 
2 - 2' benches. 

The table plan may be changed to a I" x 4" slatted 
top by replacing the I" x 2" reinforcing strips under the 
drop leaves with I" x 4" material. The bench plans may 
be modified to a slatted top design by adding a 2" x 2" 

;,- piece crosswise outside of the legs and at the center line. 

!n 
67a eo• 

..L..l __ 
2"x4"x30~a11 

Material List: 

I pc. 4' x 4' x 3/4" exterior grade plywood (4' x 8' 
for table and 2 - 4' benches and 2- 2' benches or 3- 4' 
benches) 

I pc. 4" x 8" x 3/4" exterior grade plywood (Discs) 
I pc. 2" x 6" x 4' Douglas fir preferred (Main Center 
Support) 

2 pc. 2" x 4" x I 0' Douglas fir preferred (Legs and 
Cross Members) 

I pc. I" x 4" x 8' redwood preferred (Lower connecting 
members for main legs and brace nailing support) 

3 pc. I" x 2" x 10' redwood preferred (Braces) 

Waterproof resorcinol glue 
2 ea. 3/8" x 4" lag screws 
2 ea. 3/8" flat washers 
I 1/4" wire nails 
3 pair 3" T hinges with 3/4"- I 1/4" screws 
4 ea. 3" # 12 or 14 F.H.W.S. 
6 ea. 2 1/2" #14 F.H.W.S. 
4 ea. 2" #12 F.H.W.S. 
20 ea. I 1/2" #10 F.H.W.S. 

'----211X211 NOTCHED 

l"x2"x 227Ja" 

TABLE LEAF 
SUPPORT BLOCK. 

SIDE VIEW -FOLDING LEG ASSEMBLY 
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Picnic Table & Benches Cont. 

J-----------4811·-------------<~ 

~3 11 T-HIN~E ~ET 
INTO 2 x6' 

l••x 4 11 x 33 ~~·· 74 I Y411 NAILS a 
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SIDE VIEW- MAIN LEG ASSEMBLY 
II 

111 X411x33 '1411 

TOP VIEW- LOWER MEMBER OF MAIN LEGS 

Material List for 2 - 4' & 2 - 2' benches 

3/4" plywood and glue (See material list for 
table.) 
2 ea. I" x 4" x I 2' redwood preferred 
2 ea. I" x 3" x 8' redwood preferred 
3 ea. I" x 2" x 8' or 2 - I 2' redwood preferred 

8 pairs 3" T hinges with 5/8" screws 
1/2" thin- wall conduit for 8 pieces I3 3/4" 
long 

Rope or strap material to tie braces in place 
when folded 
Water repellent wood preservative 

Finishing materials 

When constructing the benches which are 2' long, 
change the dimension from the end of the bench to the 
outside of the leg from 4" to 2". Note: The legs will not 
fold flat on these units as they will overlap. 

8 ea. 5/16" x I I /4" or I I /2" carriage bolt Finish with an oil base, latex stain or paint. If you 
8 ea. 5/16" x I 1/4" or I J/2" machine bolt use a paint finish, prime the wood with a high grade 
I6 ea. 5/16" wing nuts exterior house paint primer. Then complete the job with 
8 ea. 5/I6" flat washers good exterior enamel (nonchalking). 
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Picnic Table & 8 enches Cont. 
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Nonfolcling Picnic Table 

Material List: 

2 pes. 2" x 8" x 12' 
3 pes. 2" x 6" x 12' 
2 pes. 2" x 6" x 8' or I pc. 16' 
I pc. 2" X 4" X 8' 
16 bolts 3/8" x 3 1/2" or 4" zinc coated, depending on 
thickness of 2" material (Machine with washers.) 
I Od nails for cleat and braces 
I 1/2 lbs. 20d spikes for top and seats 
Water repellent wood preservative containing penta 

Note: The table will have a streamlined appearance if you taper the legs and cross pieces supporting the seats 
and table top. Taper the legs on the inside about I" from top to bottom. Taper the cross pieces about 1" 
from the center to the ends. 

1-4---------------72''-------------~ 

211 x8 11 

28~"1 
16 11 

Materials for Finish: 

Paint or Stain 

If you use a linseed oil base penetrating stain such 
as redwood or cedar stain allow the table to weather 
several months before applying the stain. If you use 
latex stain apply it immediately and apply two coats 
about 30-45 minutes apart. 

Instructions: 

I. Heartwood of Douglas Fir may be the most practical 
wood. However, the heartwoods of redwood and 
cedar are more durable. 

2. Treat all ends, surfaces and bolt holes of each piece 
with water repellent wood preservative before as
sembling. Dip the ends of each piece and apply pre
servatives to the undipped portion with a brush. 

3. Cut the seat and table top pieces to length. 

I 2 11X411 x28 11 CLEAT 

4. Make the end frames. To assemble, lightly nail the 
pieces of one end frame together. Locate the bolt 
holes and drill through the legs and end pieces at 
one time. Treat, then fasten securely with bolts. 

5. Make the 2" x 4" cleat braces. 
6. To assemble top, legs and seats: 

a. Lay the table top upside down on a smooth surface. 
b. Nail the 2" x 4" cleat to the table top plank. 
c. Position one end section square with the table top 

and locate so the brace fits snugly. Nail the brace 
in place. Toe nail end section to table top plank 
to hold it· when the bench is turned over. Repeat 
with the other end section. 

d. Turn bench to upright position. Check for square
ness. Spike seat and table top in place. Drill pilot 
holes for spikes. 88 34--------------



CUT''A" 

Nonfolcllng Picnic Table Cont. 

CUT"B" 

Layout Procedure for the Legs: 

I. Position the square on the 2 x 6 as indicated. Mark 
along the tongue for cut "A". 

2. Repeat for cut "8". If the mark B will be too close 
to the end of the 2 x 6 for this position, position the 
square on the opposite edge of the same face. Cuts 
are to be parallel. 

Layout Procedure for the Braces: 

I. Position the square as indicated for Cut .. A" - 60°. 
2. Repeat step one for cuts "8", "D" and "E". 
3. Cut "C" is at right angles to "A" and "8". 
4. Cut "F" is at right angles to "D" and "E". 

~------------------- 5911 --------------------~ 
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Ranch Style Martin House 
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Materials: 

1 piece 1" x 4" x 4' pine 
1 piece 1" x 2" x 16' pine 
1 piece 1" x 1" x 10' pine 
1 sheet 4' x 8' exterior type 1/4" plywood 
4 - 8" x I 0" shelf brackets 
12 - I /4" x I /2" flat head stove bolts 
12 - 1 I /4" #I 0 flat head wood screws 
I 0 - 3/4" #8 round head wood screws to attach roof -
brass, zinc or cadium plated 
I 3/4" - 2 1/4" nails (galvanized or aluminum preferred) 
I" wire nails (galvanized or aluminum preferred) 
Resorcinol glue 
Water repellent wood preservative, Paint 
House Assembly: 
l. Use Resorcinol glue and nails for all joints. Nails are 

used to exert pressure while the glue is setting. If you 
have adequate clamps, omit nails. 

2. Treat all wood parts with a water repellent wood 
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Two-Story Martin House 

Materials: 

1 sheet 4' x 8' exterior type 1/4" plywood 
1 sheet 2' x 4' exterior plywood (with face grain in 2' 
direction) 

1 piece 2" x 2" x 6" for chimney 
1 piece 1" x 2" x 14' pine or spruce 
1 piece 1" x 1" x 8' pine or spruce 
1 piece 4" x 8" aluminum or copper window screen 
Wire cloth staples 
2" or 2 1/4" nails (galvanized or aluminum preferred) 
1" wire nails (galvanized or aluminum preferred) or 
3/4" #6 flat head screws (rust resistant) 
Resorcinal glue (waterproof) 
1 each 1/4" x 24" or 30" thread rod with 2 nuts and 
2 washers. 

Mounting: 

Use 4 - 4" x 5" shelf brackets with I/4" or 3/I6" x 
I I /2" round head stove bolts and I" #8 flat head wood 
screws to attach to pole. See plans for ranch style martin 
house for pole detail and location. 

NOTE: Additional stories may be added if desired. 
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Two-Story Martin House Cont. 

Construction: 

NOTE: This unit is held together by a thread rod ex
tending from underside of I" x 2" base frame through 
the center of the chimney. 

I. Lay out all pieces on plywood sheets. Cut out. Make 
8 - I" x I" x 5 7 /8" corner blocks and 16 - I" x I" x 
2" blocks to position the parts. 

2. Cut out and assemble base from I" x 2". Use 7d 
galvanized siding nails. Attach piece "I" with glue 
and I" or I I/4" nails (rust resistant preferred). 

3. Assemble sidewalls for first story pieces 2a, 2b, 3a 
and 3b: and pieces 6a, 6b, 7a and 7b for second story. 
Use glue and I" nails or 3/4" #6 flat head wood 
screws (rust resistant preferred). Use 3 at each end 
of each piece. 

4. Position first-story sidewalls on base piece. Mark 
position for each I" x I" x 2" block to hold sidewall 
in position. Attach blocks to piece I with glue and 
2 - I" nails or 3/4" #6 flat head wood screws. Place 
sidewall in position on piece I. Insert partitions. Po
sition piece 5 and mark for the location of I" x I" 
x 2" blocks near corners on the underside. Attach the 
blocks. 

5. Place piece 5 in positiOn. Position the second-story 
sidewalls on piece 5, and mark for the location of the 
I" x I" x 2" blocks. Move them to the opposite side 
of the corner from the blocks underneath for con
venience in attachment to piece 5. Attach blocks. 
Position sidewalls. Insert partitions. 

6. Position piece 9. Mark location for I" x I" x 2" 
positioning blocks on underside. Attach blocks. 

7. G Iue pieces I Oa and I Ob and I Oc and I Od together 
to form gable ends I /2" thick. Attach screen. Position 
and mark. Glue scrap pieces to piece I Oe to make it 
I /2" thick. It will be positioned adjacent to the center 
threaded rod going up through the exact center 
of the house. Attach these pieces with glue and nails 
or flat head wood screws from the underside. Attach 
roof pieces with glue and nails or screws. 

8. Make chimney from a piece of 2" x 2". Cut V-notch 
on end to fit roof. Have it extend 2 1/2" above roof 
peak. Drill I /4" hole in chimney and roof for rod. 
Nail chimney in place. Insert rod and tighten up. 

9. Drill hole in top of pole to accommodate nut on 
lower end of threaded rod. 

perspective views 

do not scale ! 

ASSEMBLY VIEW 

1- duplicate 
these 
sections 
5, 6ao b, 7o, 
7b, 8 o,b, c ,o .d 
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Martin House Pole 

Materials for Martin House Pole: 
1 piece 4" x 4" x 8' 
I piece 4" x 4" x 1 0' 
1 piece 4" x 4" x 12'- 18' 
(Treated poles may be used as an alternative) 
1 piece 1" x 4" x 4' 
l - 1/2" x 24" or 36" threaded rod 
4 - 1 /2" steel washers 
4 - 1/2" nuts 
7d galvanized nails 

Pole Assembly: 

1. The pole supports, pieces, number 1 and 2, are 4" x 
4" x 8'. They are held in a spread position by pieces 
(a) (4" x 4" x 6"), and nailed in place with pieces (B). 
The pole supports are set 4' in the ground. 

2. The pole is hinged on the lower bolt. 

3. A similar construction pattern can be followed by 
using treated poles. 

4. It is also possible to build a 4 3/8" x 4 3/8" pole of 
4 - 1" x 4" boards. 

5. Pieces that will be in contact with the ground should 
be made from material pressure-treated with a wood 
preservative. 

NOTES 

MARTIN HOUSE POLE 

"a' 

FRONT VIEW 

II 
I/ 

/I 
;I 
II 
!I 

II 
1/ 

II 
1; 

I; 
/; 
I 

SIDE VIEW 

LITHO IN US A 

---------------------------------39---------------------------------



"It is the policy of the • ..,u,,.tll,,.. Extension Service of the University of 
Minnesota that all persons have equal opportunity and access to its prqgrams 
and facilities with'out r .. n,~r..tt to race, creed, color, sex, or national origin." 

Issued in furtherance of "'""'n'"'"" extension work in agriculture and home economics. acts of 
May 8 and June 30, 1914, in rocm1~1ra with the U.S. Department of Agriculture. Roland H. 
Abraham, Director of Agricul Extension Service, University of Minnesota, St. PaQI, 
Minnesota 55108. 
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