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The author and editors who compiled this book have tried to
make all the contents as accurate and as correct as possible.
Plans, illustrations, photographs, and text have all been care-
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CHAPTER

ONE

PLYWOQOD:

COMBINING

THE BEST

OF MAN AND

NATURE

In the projects that follow, we will explore
the many uses of a special, hybrid mate-
rial. This material, known as plywood,
marries many of the best characteristics of
solid wood with the advantages of a regu-
lar, man-made panel. It's a marriage that al-
lows the home woodworker to efficiently
complete projects that otherwise would be
difficult or impossible.

Solid wood is a wonderful and beauti-
ful material. It is strong, pleasing to the
‘touch, and responsive to tools, with grain
patterns that never cease to fascinate. But
solid wood has a mind of its own. Most sig-
nificantly, solid wood is very hydro-
scopic—moisture always moves through
it, which causes it to expand and contract,
twist, bow, and cup in response to humid-
ity changes. This movement is much more
pronounced across the grain than with the
grain. The amount of expansion and con-
traction you can expect changes with con-
ditions and with each species, but in all
cases the effect is cumulative. That is, the

wider you make something—a table top
for example—the more its width will
change and the trickier the design problem
becomes.

The other difficulty with solid wood is
that it doesn’t grow in convenient shapes
and sizes. To make a table top of solid
wood, you would have to glue up several
planks to get the width you need. You also
would need to run the planks through a
thickness planer. Even if you bought
planed stock, you still would need to joint
the edges and then glue them up using nu-
merous clamps. After the glue dried, you
would have squeezed out glue to remove
and lots of scraping and/or sanding to do.

Plywood Makes It Possible

These problems disappear if you make
that same table top from a sheet of high-
quality plywood. The hydroscopic problem
is solved because plywood consists of an
odd number of layers, with the grain direc-
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tion alternated from one layer to the next.
As a result, each layer counteracts the
movement of the next layer to it. This
means you don’t have to design around
wood movement. And rarely would you
want to make that table top bigger than a
standard 4 X 8 sheet of plywood. So in-
stead of all that planing, jointing, gluing,
clamping, scraping, and sanding to create
a surface that might split or warp anyway,
all you need to do is cut a sheet of plywood
to size and do a little finish sanding. That’s
why the only power tools you will need to
complete most of the projects in this book
are a table saw and a drill, and sometimes
a router, jigsaw, or circular saw.

Plywood’s alternating layers offer a
couple of other advantages. One is that,
unlike solid wood, you can screw or nail
into plywood close to the edges without
worrying about splitting the wood. An-
other advantage is that plywood has sub-
stantial strength across the grain of the face
veneers as well as along the grain. Solid
wood is much weaker along the grain—a
fact we use to our advantage when we split
firewood or cedar shake shingles. Ply-
wood’s strength is that when you build
something with it, you can often orient the
face veneers in whatever way you find
most aesthetically pleasing or that creates
the least waste.

Howard Hughes dramatically demonstrated plywood'’s great strength-to-weight ratio when he built the
Spruce Goose, an enormous plywood airplane.
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Modern glues used for plywood are
stronger than the wood they hold together.
The result is a material that is stronger
pound per pound than steel. Howard
Hughes put plywood’s excellent strength-
to-weight ratio to work when he built his
Spruce Goose airplane of plywood and glue.

Plywood’s strength, stability, and reg-
ularity can work in harmony with other
modern materials such as epoxy and fiber-
glass sheathing to produce structures that
are very stiff, abrasion-resistant, and water
proof. As a result, you can make outdoor
projects that you might not otherwise think
of building from plywood. A picnic table,
rowing dory, camper cap for your truck,
and hot tub are projects you'll find in chap-
ter five of this book, which is devoted to
epoxy projects. Chapter five will give us a
chance to share a lot of what we have
learned over many years of building ply-
wood and epoxy boats.

Problems with Plywood

All of the great features of plywood are
-not without their price. Most of the proj-
ects in this book use hardwood plywood
that is almost always more expensive per
board foot than solid hardwood of the
same species. Another problem is that a
4 x 8 sheet can be unwieldy to handle and
cut in the home shop. Often you will need
to cut pieces to approximate size with a
portable circular saw before making final
cuts on the table saw. For large final pieces,
you may even have to make finish cuts
with a straightedge-guided circular saw.
There are other problems, too. The 4 x 8

sheet often leaves you with more waste
than if you were working with smaller
pieces of solid wood. The face veneers of
hardwood plywood are only about %50 inch
thick and require special care when cutting
and handling. Face veneers tend to splinter
when cut, especially across the grain, so it’s
a good idea to score your cuts with a sharp
utility knife or cover your cut line with
masking tape. And be careful when you
move this material around; you can’t sand
out gouges, dents, or stains.

The face of a piece of plywood looks
just like solid wood, but plywood reveals
its true nature at every edge. The multiple
plies of good quality plywood panels can
be used to make an attractive design; an
approach we take in many of the projects
in this book. Otherwise, you’ll have to
cover exposed edges with wood.

Another disadvantage is that your se-
lection of plywood with hardwood face ve-
neers usually is limited to the three or four
most popular species stocked by most lum-
beryards—birch, mahogany, oak, and per-
haps maple or cherry. If you are willing to
pay more for a special order cr are lucky
enough to have a friend in a production
cabinet shop who'll let you piggyback on
an order, you'll have access to a dozen or
so of the most common hardwood veneers.

Finally, hardwood plywood panels
often vary by Y%s to ¥ inch from their
stated dimension. In most cases, they are
smaller not bigger than stated. This often
occurs because the plywood was manufac-
tured abroad to metric measurements. But
even plywood from domestic mills can
vary in size. You can adjust jigs, measure-
ments, and cuts to compensate, but it’s a
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good idea to buy all your plywood for a
project at the same time.

Anatomy of a Plywood Sheet

Choosing a face veneer is only the first
step in selecting a plywood sheet that’s best
for the project you have in mind. There are
several types and many grades of plywood
available. Before we get into a detailed dis-
cussion of types and grades, however, let’s
take a look at the anatomy of plywood and
how it is manufactured.

Originally, veneer meant a thin deco-
rative layer of valuable wood laminated
onto less expensive wood. But in talking
about plywood, all of the layers are made
up of veneers. As mentioned, all plywood
is made up from an odd number of layers,
or plies. Sometimes a layer consists of two
or more veneers, or plies, glued together
with their grain patterns running parallel.

So, while a plywood panel always has an
odd number of layers, it may have an even
number of veneers.

The outer veneers are called face ve-
neers, although when one side of the panel
is a better grade than the other, the inferior
side may be referred to as the back veneer.
The grain of the face veneers always runs
the length of the sheet. A hardwood ply-
wood panel is identified by the species of
the face veneer. Thus, a panel of oak ply-
wood may have inner plies of other hard-
woods or even softwoods. In hardwood
panels, the face veneer is usually the thin-
nest ply. The face veneers must be the
same thickness on both sides of the panel.

Some plywood panels, usually the
thinner sheets such as the % inch or % inch
that are often used for cabinet backs,
simply consist of three layers. The middle
layer is called the core and is usually thicker
than the outer layers.

TYPICAL 5-PLY VENEER-(DRE
HARDWOOD PLY WOOD

VENEER-CORE PLYWOOD CONSTRUCTIONS

TYPICAL MULTI-PLY VENEER-CORE
HARDWOOD  PLYWOOD
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If the plywood has five or more layers,
the plies between each face and the center
are known as crossbands. The crossbands
don’t have to be the same species or the
same thickness as the face veneers or the
core or even each other. But for every
crossband on one side of the core, there
must be one of the same species and thick-
ness on the other side. This is to ensure a
balanced, stable panel.

Four types of cores are used to make
plywood. All softwood plywood and most
hardwood plywood have a veneer core.
This is the only type of sheet used in the
projects in this book. Typically, the core will
be thicker than the other plies, but this is
not always the case. A subcategory of ve-
neer core known as multi-ply veneer core is a
very high-quality product with seven or
more plies. Usually the core ply of multi-
ply is the same thickness as the cross-
bands. Multi-ply is extremely stable and its
voidless edges can be strikingly attractive
when left exposed. Several projects in this
book use an American-made multi-ply
called Appleply. A readily available Euro-
pean version of multi-ply is commonly
known as baltic birch.

The remaining three core types are
used only for hardwood plywood. They
are lumber core, particleboard core, and fiber-
board core. In lumber core, the core, is rela-
tively thick and consists of short, narrow
strips of lumber that have been edge-glued
together. It's not quite as strong as veneer
core, but is used in some applications
where an exposed edge is required. Par-
ticleboard and fiberboard cores are thick.
These cores are much weaker than veneer

or lumber cores. They provide an inexpen-
sive alternative when strength is not im-
portant.

How Plywood Is Made

The plywood industry is divided into
two categories: softwood and hardwood.
Approximately 80 percent of the softwood
plywood sold in North America is pro-
duced by mills that belong to the American
Plywood Association (APA). These mills
voluntarily grade their plywood according
to standards the APA has established in co-
operation with the National Bureau of
Standards, a part of the U.S. Department
of Commerce. No law says the mills have
to follow APA standards, but most soft-
wood plywood sheets sold in the United
States bear an APA stamp that tells you
everything you need to know to put the
sheet to good use. Softwood plywood is
used mostly for structural, nondecorative
purposes such as house sheathing and
floor underlayment. Although most of the
projects in this book use hardwood ply-
wood, some use special types of softwood
plywood, specifically siding for the solar
shower, and marine plywood, high density
overlay (HDO), and medium density over-
lay (MDO) plywood. You'll learn more
about these materials in the grading sec-
tion of this chapter.

Many hardwood plywood mills in the
United States grade their plywood accord-
ing to standards set by the Hardwood Ply-
wood Manufacturers Association (HPMA).
But hardwood plywood grading is less
standardized and controlled than softwood
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plywood grading. You need to ask your
supplier if the panels you are purchasing
are HPMA-certified because they may not
be stamped. Plenty of good-quality hard-
wood plywood made in this country and
abroad is not HPMA graded, so it’s impor-
tant to know something about the con-
struction of plywood so you can judge the
quality of the panels for yourself.

The process of manufacturing ply-
wood is a complicated one that varies from
mill to mill and application to application.
In this book, we'll stick to the basics as they
relate to how you will eventually use the
plywood.

Virtually all softwood plywood ve-
neers and 80 to 90 percent of all hardwood
plywood veneers are cut on a rotary lathe.
The bark is removed and the log is wetted
and heated to make the wood fibers less
brittle. The log is secured in the center of
each end of the lathe and rotated against a
knife to produce a continuous sheet of ve-
neer. The process looks like a giant roll of
paper towel being unwound. In most spe-
cies, rotary cutting produces a bold, varie-
gated grain pattern. It’s the simplest, most
efficient method of producing veneer be-
cause it usually covers a panel in one piece.
Rotary cutting is used for all softwood
plywoods where grain pattern is not as im-
portant as structural concerns. When high-
quality hardwood logs are used, rotary cut-
ting also produces very attractive grain
patterns that are suitable for face veneers in
most decorative applications.

Sometimes hardwood plywood face
veneers aren’t rotary cut. The veneers must
be flat cut because they are to be matched.
A matched plywood face can be very at-

tractive, much like a matched set of glued
up boards. Architects can create dazzling
effects by special ordering whole sets of
panels that have been matched to each
other in various ways. But short of expen-
sive special orders, hardwood plywood usu-
ally comes book matched, slip matched, or
random matched. Matching is usually
done for grading purposes. Specifically,
Premium Grade A, the top plywood face
veneer grade, can be either one nearly
flawless piece of veneer, or two or more
carefully matched pieces. By investing in
the labor and equipment required for
matching, a mill can produce top-grade ve-
neers from smaller, more flawed logs.
There are two ways to flat cut a log for
matching. One way is slicing. Most slicers
consist of a stationary knife. The flitch, or
segment of the log to be cut, is mounted on
a log bed that passes up and down against
the knife. One slice of veneer is produced
on each downward stroke of the log bed.
The second method is called stay log cut-
ting and is done on a rotary lathe. In this
process, the log is mounted on the lathe
off-center so that it pulls away from the
blade halfway through each revolution, in-
stead of slicing off a continuous veneer.
After the veneers are cut, they are
sorted and dried. Veneers that will not be
on the face of the panel are generally of
lower quality and may end up getting nu-
merous repairs. Defects such as wormholes
and knots may be cut out and patched.
Sometimes, parts of two sheets are taped
or even stitched together with thread to
make one good layer of veneer. Face ve-
neers also get some repairs, depending on
what is allowed by the grade. The veneers
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BOOK-MATCH AND SLIP-MATCH FACE VENEERS

/ :’,‘ |
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then are bonded together with glue, usu-
ally in combination with heat. The type of
glue used depends on the intended use of
-the panel and whether it will be used in-
doors or outdoors. The panels then are
trimmed to final length and width and may
be sanded depending again on intended
use. Some panels are touch sanded. Just
the high spots are sanded to make the
panel a uniform thickness. High-quality
hardwood plywood gets careful sanding.
Some types of plywood get further decora-
tive finishes such as the grooves in Tex-
tured 1-11 exterior siding. Plywood that
will be used for interior paneling often gets
stained and varnished.

Plywood Grading

As mentioned before, there are sepa-
rate grading systems for hardwood and
softwood plywood. Let’s begin with hard-
wood, since that’s the type used in most of
the projects in this book.

We noted above that hardwood ply-
wood panels are identified by their face ve-
neers and that the inner plies may be one
or more species of hardwood or even soft-
wood. To further complicate matters, some
decorative panels graded under the HPMA
don’t even have hardwood plywood face
veneers! Pine plywood paneling is a com-
mon example. And remember, even HPMA-
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graded panels may not be stamped. If
there is a stamp, it will appear on the edge
so as not to mar the face veneers.

The first question addressed by the
hardwood plywood grading system is
whether the panel will be used inside or
outdoors. The suitability of a panel for ex-
terior use is determined mostly by the glue,
although there are other considerations as
well. The important thing to know is that
hardwood plywood panels are categorized
into the following four types:

Technical Type uses a fully waterproof
glue and can withstand permanent expo-
sure to the weather.

Type I also uses a fully waterproof glue,
but due to other characteristics is not rec-
ommended for continuous exposure to
moisture.

Type 1I uses water-resistant glue. It’s a
high-quality plywood intended only for in-
terior use.

Type III uses a glue that is only mois-
ture resistant. Not much Type III plywood
is manufactured, so you're not likely to en-
counter it.

In addition to being graded by type,
both face veneers of each panel are graded
according to appearance. For example, if
you are building a cabinet that will have a
natural finish on the outside and be
painted inside, you can use a panel graded
top quality A on one face and lesser quality
B on the other face. For the back of the cabi-
net, you might use a panel with a B side
and a Sound Grade 2 side. The B side
would be painted and the lesser Grade 2
side would never be seen. The hardwood
plywood grades and their criteria include:

A Grade veneer must be smooth,

tightly cut and full length. The face veneer,
even when it consists of more than one
piece, must have edges that appear parallel
and are edge matched. Edge joints also
must be tight.

B Grade veneer must be smooth, tight,
and full length. The face veneer, even
when it consists of more than one piece,
must have tight edge joints. Slip or book
matched Grade B veneers are available if
specified by the buyer.

Sound Grade 2 veneer must be free from
open defects. Matching for grain or color is
not required.

Industrial Grade 3 and Backing Grade 4
grades allow many defects and are not suit-
able for projects in this book.

Specialty Grade (SP) includes veneers
that possess characteristics unlike any of
those described in the other grades. Char-
acteristics are agreed upon between the
buyer and seller. Species such as wormy
chestnut, bird’s-eye mapie, and English
brown oak, which have unusual decorative
features, are considered specialty grade.
Wall paneling often falls into this category.

Softwood Plywood Grading

Softwood plywood also is categorized
by its veneer quality and by how much ex-
posure to the elements it is designed to
withstand. Again, the glue used is the
most important, but not only factor used to
determine a panel’s exposure rating. Here
are descriptions of the four categories:

Exterior panels have a fully waterproof
bond and are designed to withstand per-
manent exposure to the weather or to
moisture. All plywood sidings have exteri-
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or ratings, including the T1-11 used for the
solar shower in this book. Other APA sid-
ing textures are available, including chan-
nel groove, reverse board and batten,
kerfed rough sawn, brushed, and striated.

Exposure 1 panels use the same fully
waterproof glue as Exterior grade and are
designed for applications where long con-
struction delays may be expected before
protection is provided, or where high
moisture conditions may be expected in
service. Although the glue is waterproof,
other compositional factors may affect its
performance. Exposure 1 panels should
not be used for projects that will be per-
manently exposed to the weather.

Interior Type or Exposure 2 panels are
made with a water-resistant glue. This
grade is recommended for use where only
moderate delays are expected before the
panel will be protected from moisture.

Softwood plywood panels that may be
used in an application where appearance is
a consideration are given appearance
grades for each face. N and A are the high-
est grade; D the lowest. But lots of ply-
wood is selected for purely structural pur-
poses in which appearance is of no
concern. So, instead of the appearance
grade, the plywood is graded according to
its intended use such as sheathing, siding,
or underlayment. Appearance is important
in all the projects in this book. Here are the
criteria for softwood plywood appearance
grades:

N Grade is a special premium grade
that is intended for a natural finish. N
Grade is produced by a limited number of
manufacturers and usually is available only
on special order.

A Grade is smooth and can be painted.
Not more than 18 neatly made repairs are
permitted. The repairs must be parallel to
the grain. Wood or synthetic repairs are
permitted. A Grade may be used for a
natural finish in less demanding applica-
tions.

B Grade requires a solid surface. Shims,
circular repair plus, and tight knots up to 1
inch across the grain are permitted. Some
minor splits are permitted. Wood or syn-
thetic repairs are permitted.

C Plugged Grade is an improved C
Grade veneer with splits limited to ¥ inch
in width and knotholes and borer holes
limited to Y4 to %2 inch. Some broken grain
is allowed. Wood or synthetic repairs are
permitted.

C Grade allows tight knots up to 1%
inches in diameter and knotholes up to 1
inch across the grain. Some knotholes up
to 1% inches are permitted if the total
width of the knots and knotholes is within
specified limits. Synthetic or wood repairs
are allowed. Discoloration and sanding de-
fects that do not impair strength -are per-
mitted. Limited splits are allowed. Stitch-
ing is permitted.

D Grade permits knots and knotholes
up to 2% inches wide across the grain.
Knotholes can be ' inch larger within
specified limits. Limited splits are allowed.
Stitching is permitted. D Grade is limited
to Interior, Exposure 1, and Exposure 2
panels.

Specialty Panels

There are several types of APA spe-
cialty panels. This book uses three of
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them—high density overlay (HDO), me-
dium density overlay (MDO), and Marine.
All three of these are made only in Exterior
Grade, so they are great for outdoor proj-
ects. As you'll see, there’s often good rea-
son to use them inside, too.

HDO and MDO panels combine the
structural advantages of exterior plywood
with a resin treated fiber overlay that can
stand up to rough duty. In the projects in
this book, we use panels that have overlay
on both sides, but you can order panels
with the HDO or MDO on one side only.

HDO is the toughest of the two. The
resin is impregnated into the fiber surface
with heat and pressure to produce a sur-
face that is very smooth, almost like plastic
laminate. HDO usually comes in a natural,
semiopaque color, although other colors
such as black, brown, or olive drab are also
available. The surface is designed to be
used without further finishing. It's ex-
tremely resistant to abrasions and water-
proof. As a result, it’s often used for such
punishing applications as concrete forms
and industrial tanks. Because it is so tough
and smooth, it’s easy to clean. HDO is per-
fect for countertops, workbench tops, or
other surfaces that will be exposed to a lot
of abuse, moisture, or dirt. For example,
the partition shelves project is made of
HDO because we use it to house plants in
our greenhouse where it is constantly ex-
posed to water and soil.

MDO has a softer, resin-treated fiber
overlay that is designed with just the right

tooth, or surface, for rapid, even paint ap-
plication without presanding or any other
preparation. This makes it a convenient
material for interior projects that will be
painted. Coated with a good exterior
primer and paint, MDO is excellent for out-
door projects, too. Because it is easy to
paint and is durable, MDO is often used for
road signs.

As of this writing, the biggest draw-
back to HDO and MDO is that both materi-
als can be difficult to obtain in some parts
of the country, especially in small quan-
tities needed for projects in this book.
Many lumberyards don’t stock HDO and
MDO and it’s not worth their while to or-
der just a few panels. For this reason,
wherever HDO or MDO is used for a pro-
ject in this book, we offer an alternative
type of plywood.

Marine plywood, as the name sug-
gests, is designed to be ideal for boat hulls
and other marine applications. It is made
only of Douglas fir or western larch. It has
solid jointed cores and highly restrictive
limitations on core gaps and face repairs.
Obviously, if plywood is made to stand up
to the ocean, it'll stand up to use in back-
yard projects. But you might want to use it
indoors, too. For one thing, it has high-
quality face veneers. For another, you
won't find gaps in the inside plies when
you cut pieces from it. This makes it an ex-
cellent material for projects that will leave
the plywood edges exposed.



CHAPTER

TWO

"TOOLS

AND

Most of the tools and techniques used in
plywood projects are the same or simi-
lar to the ones you’d use for any wood-
working project. But, as discussed in the
first chapter, plywood does have some spe-
cial advantages and disadvantages. In this
chapter, we will share the tricks and tech-
niques that will help you achieve excellent
results with plywood.

Some of the techniques we’ll discuss in
this chapter are included because they arise
frequently in the projects. For example,
several projects use slots, so we’ll talk
about the best way to make them. At the
end of the chapter, you'll find a section on
finishes.

“ Tools

You can build every project in this
book with only three portable power
tools—a jigsaw, a circular saw, and a drill.
Add a router to the list and you'll greatly
increase your efficiency. A table saw or ra-
dial arm saw will, of course, help ensure
square, true cuts, but if you don’t want to
invest in one, you can use a straightedge-
guided circular saw and invest more time
and patience instead. And we often find a
use for our band saw, but only because

TECHNIQUES

some operations are a little easier on a
band saw than with a jigsaw. Let’s take a
closer look at the power and hand tools
you'll need to complete these plywood
projects.

Jigsaw

You'll find that the jigsaw gets used
more often than any other power tool for
most of the projects in this book. In fact,
the jigsaw can stand in for a circular saw in
many of the projects. A circular saw, or bet-
ter yet a table saw, is handier for cutting
most pieces to overall dimensions, but
many of the projects have radiused corners
that require a jigsaw. We also use the jigsaw
for slots and notches. If you don’t own a
jigsaw, we recommend that you invest in a
good one. It just doesn’t make sense to at-
tack a $60.00 sheet of hardwood plywood
with a $39.95 jigsaw.

Most good jigsaws are variable speed
or have two speeds. Slower speeds reduce
vibration and give you more control
around tight curves. Orbital action is a fea-
ture that increases the versatility of a jig-
saw. It thrusts the blade forward on the cut-
ting stroke. Equipped with a large-toothed
blade and set for maximum orbital action,
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a good jigsaw can slice through almost 3
inches of plywood or solid wood. Set for
little or no orbital action and equipped with
a sharp fine-toothed blade, a jigsaw can cut
across plywood without splintering even
the most delicate face veneer. To further
protect face veneers, good jigsaws come
with inserts or reversible shoes that press
down close to the blade as you cut. Some
top-quality saws even have little blowers
that clear the blade area of sawdust. This is
a nice feature, but you can always blow the
dust away yourself.

Running a good jigsaw with cheap
blades is like driving a Porsche with bald
tires. We almost always start a new project
with new blades. For fine cutting, which
includes most of the cutting in this book,
use hollow-ground or taper-ground blades
with at least ten teeth per inch. The hollow
or taper shape means that only the teeth
contact the wood, not the body of the
blade. This reduces friction and heat and
allows the saw to work more efficiently.

Circular Saw

Even if you do have a table saw or ra-
dial arm saw, you'll probably find it more
convenient to cut panels to rough size with
a portable circular saw instead of trying to
wrestle full sheets through a stationary
saw. If you are buying a circular saw just for
woodworking and not for carpentry, you
needn’t buy the most expensive circular
saw on the market. In fact, the most expen-
sive worm-drive saws are designed for
house-framing contractors. These heavy
saws are more awkward for finer work than
the less expensive, lighter duty saws. The

cheapest circular saw will easily cut
through any plywood. The only disadvan-
tage to a really cheap circular saw is that it
will be more difficult to adjust and to keep
adjusted. You'll have to be careful not to
knock it around. General purpose circular
saws take 7Vs-inch blades. This will work
fine for any plywood cutting task.

More important than the saw is the
blade you put in it. For plywood and other
finish work, use a hollow-ground, carbide-
tipped blade with teeth set at an alternate
top bevel.

Drill and Screwdriver

Surveys show that the variable speed,
reversible power drill is probably the most
commonly owned power tool in the Ameri-
can home. Just chuck in a 25-cent Phillips-
head or flat bit and the tool becomes a
power screwdriver.

Although the drill will do a great job of
zipping screws in and out, you still may
want to invest in a battery-powered screw-
driver. Then you can use the drill for pre-
drilling and the driver for inserting screws
without switching bits. Screwdrivers are
slower than a drill, but that can be an ad-
vantage because it reduces the chance of
stripping the screw head.

But when it comes to very exact con-
trol over screw tightening or removing
tough screws, there’s still no substitute for
granddad’s old bit and brace.

Router

Routers come in a wide array of sizes,
powers, and types. Some routers have
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plunge bases that are great for making
mortises. However, a fixed-base-router is
all you need for projects in this book. If you
are shopping for a router, we recommend
that you look for one with at least 1
horsepower, which is enough for most
woodworking jobs. We also recommend
that you buy a router that takes bits with
Yo-inch-diameter shanks, instead of only
Va-inch-diameter shanks. A “2-inch shank
is more stable. And since routers that can
take Y2-inch bits come with an adapter for
Ya-inch bits, you can use a wider selection
of bits.

Rasp, File, and Surform

A rasp may bring to mind a sort of
Fred Flintstone type of woodworking, but
when working with plywood you will
nevertheless find a number of uses for a
fine rasp, no matter how exacting a crafts-
man you may be. A rasp, file, or Surform
tool can be very handy for breaking or cre-
ating a slight round over, or for chamfering
an edge to protect face veneer and create a
surface that will hold paint. The Surforn
* tool comes in various lengths and has a re-
placeable cutter that resembles and works
like a cheese grater. The Surform tool
works great when you have a lot of ma-
terial to remove.

Scraper and Plane

We use a flat-hand cabinet scraper to
remove dust and bubbles when finishing.
The scraper is also handy for removing a
thin shaving from face veneer or moldings.
The scraper is virtually unaffected by con-

fused grain and there is little danger of lift-
ing grain as with a plane. The scraper can
be sharpened in moments by clamping it
deeply into a vise and filing straight across
the top. This produces two sharp edges on
each side that are ideal for smoothing
cured epoxy.

A sharp block plane should never be
out of reach when making any woodwork-
ing project. Designed to cut across the end
grain as well as with the grain, the block
plane is particularly useful for plywood
work when you have to cut through the
grain both ways at every plywood edge.

Table Saw

Table saws can cost as little as $150.00
or as much as $2,000.00. Many woodwork-
ers consider the table saw to be the most
essential stationary tool in their shops.
Less expensive table saws are motorized,
meaning the arbor that turns the blade is
connected directly to the motor. Better
saws have separate motors that run a belt
that turns the arbor. This system is quieter,
vibrates less, and keeps the motor away
from the sawdust coming off the blade.
However, you can do excellent work with a
good-quality motorized saw. It’s a matter of
how much you want to spend and what
projects you intend to make with the saw.

We do recommend that you buy a saw
with at least 1 horsepower. And, for ply-
wood work, make sure you get a saw that
lets you set the fence at least 24 inches from
the blade. This will allow you to rip to the
middle of a panel. As with the circular saw,
use a hollow-ground, carbide-tipped blade
with teeth set at an alternate top bevel.
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Orbital Pad Sander

The orbital pad sander is one of those
tools you can do without. But once you buy
one, you'll get lots of use out of it. Nothing
beats it for sanding tight spots or getting
into corners, and it’s great for making slight
round overs. Be careful when using the
pad sander. It can leave swirl-shaped
marks that only become obvious after you
apply a clear glossy finish. To avoid this,
start with a grit no coarser than #80. Prog-
ress through #120, #180, and, for a very
fine surface, #220. Resand lightly by hand
with the finest grit you used in the pad
sander to remove any swirls.

Cutting Slots

If you have only one or two slots to
cut, the jigsaw is the tool for the job. You
can mark out and cut a slot in just a few
minutes. But when there are several iden-
tical slots to cut, we find it pays to set up a
jig for the router.

In this book, we use slots most fre-
quently for joinery, particularly knock-
down joinery. Sometimes the slots are
open on one end to receive shelves, such
as in the magazine cabinet. Or the slots
might be closed, such as the mortises in the
legs of the trestle table or the wedge slots
in the stretcher tenons. We occasionally
use closed slots as hand holds as well.

You'll have to invest some time and
care to make an accurate template for the
slots and you'll still have to rough-cut with
a jigsaw, but if you have more than two or
three identical slots to cut, the job will go
faster overall if you cut with a router. A

router equipped with a Y2-inch-diameter
flush-trimming or pattern bit will make a
cleaner slot with more perfectly squared
edges, so you'll need the rasp and file only
to break the edges.

The flush-trimming and pattern bits
are both roller-bearing-guided straight bits.
The flush-trimming bit, most often used to
trim plastic laminate flush with the sub-
strate, has the roller-bearing at the bottom
of the bit. This works fine for template
routing, except that the template must be
on the bottom where you can’t see it. The
pattern bit, designed specifically for work-
ing with templates, has the roller bearing
on top. This makes it easier to use because
you can keep your eye on the bearing sur-
face. In addition, most pattern bits are de-
signed to plunge. So if you have a plunge
router, you can make closed slots without
drilling a starter hole.

Make your template large enough so
that you can clamp it to the workpiece
without the clamps getting in the way of
the router. Use a piece of high-quality -
inch-thick plywood. Marine grade or
multi-ply is ideal because there will be no
voids. If you discover any voids in the lami-
nates within the slot, fill them with wood
putty. If the roller-bearing dips into a void,
it will ruin the slots. Hardboard, such as
Masonite, makes an excellent template and
doesn’t have any voids. Sand away any
saw marks.

Cutting Slots with a Router

Use the jig to draw your slots. Remove
the jig and rough cut the slots with a jig-
saw. This may seem like extra work, but the
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bit you are using is designed to trim mate-
rial not cut through it. You can make quick
work of the jigsaw cuts by staying Y16 to ¥
inch within the layout lines.

Set the bit depth so the bearing rides
on the template. Clamp or screw the tem-
plate and workpiece to a stable surface. If
it's an open slot, the open part should be
facing you. Begin routing the slot at the
right side, as Pattern-Routing Slots indi-
cates, and rout around the back and the left
side of the slot in one pass. This way the
rotation of the bit works with you to hold
the bearing firmly against the template.

When you are done routing, the cor-
ners of the slot will be rounded. In most

cases, you'll need to square them with a
jigsaw. The sliding shelves project is an ex-
ception because the shelves are rounded
over to fit the round slots.

Most often, you'll be making multiple
slots in the sides of a cabinet to receive
shelves. In this case, the set of slots in one
side needs to be an exact mirror image of
the set of slots in the other side. Use your
template to make all of the slots in one
side. Then clamp the inside face of the
routed piece to the inside face of the other
side and use it as a template to rout the sec-
ond set of slots. If there is any variation in
the spacing of the slots in one side, it will
be duplicated in the other side. When you
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are done using your template, drill a hole
in one corner and hang it on a nail in your
shop. You are bound to find a use for it
again.

Cutting Slots with a Jigsaw

Joinery slots rely on friction to hold the
pieces together, so they work best when
they are really snug. To lay out joinery slots
that will be cut with a jigsaw, we use a
scrap of the material the slot will receive.
That is, if we are making a slot for a Y2-
inch-thick shelf, we use a scrap of ¥2-inch-
thick plywood. Put the scrap in position on
its edge. Lay out the cut lines by scoring
with a sharp utility knife. Besides giving
you a very fine, accurate cut line, scoring
the top veneer will prevent splintering.

If you cut a slot with a jigsaw, it prob-
ably will need to be cleaned up with a rasp
or file and sandpaper. If you use a rasp or
file in a slot, work carefully from both
sides. The important thing is not to let the
teeth of the tool catch on the face veneer as
you move the tool out of the slot because
the unsupported face veneer will splinter.
If we are cutting a slot for a hand hold or a
wedge, we lay it out by measurement be-
cause these slots don't have to be as accu-
rate. Hand holds usually are rounded on
the ends. We lay out these radii with a
compass.

Jigsaws are capable of making plunge
cuts for closed slots such as a hand hold or
mortise. But it’s not always easy to keep the
blade from bouncing out of the layout line.
So to eliminate any chance of marring the
veneer outside the slot, we always drill a
starter hole for the blade. Make the hole

just a little smaller than the width of the
slot.

After cutting and fine-tuning a slot, we
break all the edges to protect the veneer
from splintering. This is done by making
two or three angled passes on the edges of
the slot with a file or fine-toothed rasp.

Sawing and Drilling Plywood

Sawing and drilling plywood requires
a little more care than sawing or drilling
solid wood. This is especially true of the
thin face veneers of hardwood plywood.
Maple face veneer, for example, is particu-
larly prone to splintering when sawed or
drilled.

The key to protecting face veneers is to
use a hollow-ground, carbide-tipped blade
with teeth set at an alternate top bevel.
Make sure the blade is sharp. There are no
special drill bits for plywood, but again
sharpness is key. Spade bits dull quickly,
but you can sharpen them easily by clamp-
ing them in a vise and running a flat file
across the cutting edge. Run the file at an
angle, along the original bevel of the edge.
We routinely give spade bits a few strokes
with the file before drilling through thick
plywood.

The blade or bit is more likely to splin-
ter face veneer as it plunges out of the
wood than on its way in. If the appearance
of one face of your workpiece is more im-
portant than the other face, cut with the
show face up when using a table saw, ra-
dial arm saw, or hand saw. The show face
should be down when using a circular saw.

A jigsaw cuts on the upstroke, so will
tend to splinter more at the top of the cut.



Tools and Techniques ¢ 17

SPADE BITS )

However, jigsaw blades always wander
slightly out of square so you'll usually want
to mark and cut the show face so that the
most accurate cut will be on the show side.
If you still have problems with splin-
tering face veneers, here are a couple of
tricks you can try. Lay a metal straightedge
along your layout line and score it with a
sharp utility knife. Press hard and make a
few passes with the knife until you are
completely through the face veneer. Now
the veneer fibers are already severed so
they can’t splinter when you saw. Another
method is to put masking tape along the
area to be cut and then make your cut line
on the masking tape. You can put the tape
on both sides of the cut. The tape will hold
the veneer fibers in place as you cut.
When drilling, you can alleviate the
splitting problem by putting a piece of

scrap underneath the hole so the veneer fi-
bers are supported as the drill bit exits. You
can also use a piece of masking tape under-
neath or even on top.

Cutting Plywood with a
Circular Saw

To cut a large piece of plywood accu-
rately and safely with a circular saw, the
piece must be properly supported on both
sides of the cut. When making crosscuts
we accomplish this by laying two 2 X 4s
across two sawhorses and then laying the
plywood on the 2 x 4s. For ripping the
length of the sheet, we add a third 2 x 4
directly under the cut so both sides of the
cut are supported. Set the depth of cut
about s inch deeper than the thickness of
the plywood.

Another method is to use a sacrificial
sheet of plywood, Masonite, or particle-
board. Simply lay the sacrificial sheet on
the ground and put your workpiece on top.
Set your depth of cut so that it cuts through
the workpiece and into the sacrificial piece.
Then climb aboard and make your cut. This
method works particularly well for thin,
floppy plywood because it supports the en-
tire sheet.

If you make final cuts with a circular
saw, it’s important to guide the saw with a
straightedge, which can be just a straight
piece of plywood or solid wood. This can
be a bit time consuming. First, align the
blade to your layout line and make sure the
saw base is square to the work. Then align
the straightedge to the base and clamp it
down. You can speed the job and ensure
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accuracy by making a simple jig like the
one shown in A Straightedge Guide for the
Circular Saw. This jig has a base of Vs-inch
plywood with a guide of %-inch plywood
screwed to one edge. Leave the base wide.
After the jig is assembled, run the saw
along the guide to trim the base to width.
Now you have a jig that’s customized to
your saw. All you need to do is align the
edge to the cut line on the workpiece. You
can make the jig even easier to use by mak-
ing a T on one end. Just screw another
piece of ¥-inch plywood to the bottom of
the base, perpendicular to the guide. Now
the jig will automatically align your work
piece for a right-angle cut. You can make
the jig any length and, in fact, may want to
make several. But 5 feet is a good all-
purpose length that will let you cut the
width of a full sheet of plywood in one pass
or the length of a sheet in two overlapping
passes.

Laying Out Curves

To help lay out the curved portions of
projects, we often provide a grid. Because
of size changes that occur during book pro-
duction, the squares in the grids may vary
in size from project to project. But that
doesn’t matter because when you lay out
grids on your project, one square always
equals 1 or 2 inches. Draw the grid with
very light pencil marks on the plywood
parts and then make reference marks on
the squares. In some cases, you'll want to
measure the squares in the book where lay-
out lines cross grid lines and then use a
scale ruler to transfer these measurements
to the grid on the plywood. But in most
cases, the curves are decorative and you
can just estimate the points. You may want
to connect the points freehand or use the
batten method described below. It depends
a lot on your freehand drawing ability.
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Sometimes, usually for gentle curves
such as the rockers on the moose and the
sheer of the rowing dory, we skip the grids
and provide measurements from definite
points. This method is faster than the grid.
It uses a framing square and a tape mea-
sure to lay out the reference points. Again,
you can connect the dots by drawing a free-
hand line or you can use the batten
method. Even if you do draw well, we rec-
ommend the batten for rockers. It's impor-
tant that rocker curves be perfectly fair.

Making and Using a Flexible
Layout Batten

Most people find it difficult to free-
hand an unwavering, curved line. To help
draw long gradual curves, we use a thin
strip of clear, straight-grained stock about
Y4 inch wide by % or Y2 inch thick. Knots
and other irregularities will distort the
curve. Determining the width of the rip is
a matter of trial and error. It must be thin
enough to bend easily to the curve, but
thick enough so that it doesn’t have wows
that will distort the curve. Start with the

thickest rip you think might make the
bend. Rip it thinner as necessary until it is
just flexible enough. We usually end up
with a batten about 3 to % inch thick, but
sometimes for tight curves we have to rip
down to Y X Y inch. If there is a hard
spot in the batten that resists bending more
than the rest of the batten, you can make a
few passes along the hard spot with a hand
plane until it assumes the correct shape.
The same thing can be done on the ends of
the batten if they are too stiff.

Lay out the reference points on the
stock. Drive tacks into the reference points
and flex the curve along them. (Boat build-
ers use heavy lead weights called spline
weights or ducks to hold the batten, but
finish nails will work almost as well.) Have
a helper hold the batten in position while
you draw the curve. Or you can tack nails
into the stock on either side of the batten,
as necessary, to hold it in position. The
idea is to let the batten assume a fair curve,
without irregularities. Eyeball the batten
from different positions, adjust as neces-
sary, and when it is finally just right, draw
the curve with a pencil or ballpoint pen.

BATIEN CAN BE
NAILED INTO PoSITION... .

OR USE LEAD SPLNE WEIGHTS
TO ALULDOW THE BATTEN 10
Be €ASILY MOVED To
ACHIEVE A FAIR LINE

USING A FLEXIBLE LAYOUT BATTEN

%" 3Q. BATTEN
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Fastening

Screws work great in plywood, espe-
cially through the face. Because of the al-
ternating laminations, plywood won't split
like solid wood, so you can screw quite
close to the edge. If appearance isn’t impor-
tant, such as a cabinet back, you can screw
without predrilling if you use drywall
SCrews.

In fact, we find ourselves using dry-
wall screws with increasing frequency. Be-
sides being self-tapping, they go in quickly,
don’t break easily, and their Phillips head
fits snuggly into the proper-sized driver.
Recognizing that these screws get used for
a lot more than drywall, some manufac-
turers call them all purpose screws or bugle
head screws because of the shape of the
head. They come in lengths from %2 to 4
inches.

Because they are so quick and easy to
insert and remove, we often use drywall
screws where clamps won’t reach when
gluing up a project or to hold jigs or guides
in place where a clamp would get in the
way. This is especially handy for projects
that will get coated with epoxy. We take the
screws out and then sand and seal with
epoxy. You can'’t tell the screws were ever
there.

If you want to use drywall-type screws
outdoors, make sure they are galvanized.
Interior drywall screws will rust and streak
your project unless they are sealed well
with a plug or epoxy.

We also find plenty of use for con-
ventional Phillips-head and square-drive
screws, especially if we’ll be predrilling
anyway. Or sometimes we need something

heftier than drywall screws, which don't
come any wider than #8. The square-
drive screws, sometimes called Robertson
screws, are great because they don't strip
the screw head as Phillips-head screws
sometimes will under the high speed of a
power drill. Robertson screws are widely
available in Canada where they were in-
vented, but in this country they usually are
available only through mail order. (See
“Sources,” page 295.)

Predrilling, Countersinking, and Counterboring

If you are screwing solid wood close to
the edge or are screwing into a narrow
piece such as a cleat, you need to predrill
to prevent the wood from splitting. If you
are screwing anywhere into hardwood,
you will need to predrill so that you don't
strip, bend, or break the screw. Even with
plywood, you'll often want to predrill and
countersink or counterbore so that the
screw sits in a neat hole on the surface in-
stead of crushing into the veneer.

If you want the screw head to be flush
with the surface, you need to predrill with
a countersink. If you want the screw below
the surface so it can be covered with a plug
or putty, then you need to predrill with a
counterbore as shown in Countersink and
Counterbore.

There are several types of pilot bits
that predrill and countersink or counter-
bore in one operation. We use Fuller ta-
pered bits with adjustable countersink/
counterbore collars. For a countersink, drill
just to where the bottom of the collar stops
getting wider. Go deeper for a counterbore.
As with most pilot bits that countersink
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and counterbore, you'll need to use a bit
and collar that are sized for the screw you
are using. If the bit is too big, the screw
may not hold. If it is too small, you may
break the screw or split the wood, espe-
cially when driving into hardwood.

Plugs

You can buy plugs in little cellophane
wrappers at the hardware store. We don't
like these plugs because they often have
the end grain running lengthwise like a
dowel. Then the plug is obvious because

COUNTERSINK AND COUNTERBORE

woob PLUG

COUNTERBORE
COUNTERSINK

PILOT HoLE
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you've got end grain stuck in face grain. It
also makes it difficult to shave them flush
with a chisel. The problem gets worse if
you stain the project because the end grain
absorbs more stain and gets darker.

We much prefer to make our own
plugs with a plug cutter. If you are plug-
ging solid wood, save a scrap from the
project. If you are plugging plywood, use a
scrap of the same species as the face ve-
neer. Align the grain in the plug to the
grain in the face. You can shave it flush
with a chisel in seconds and you’ll hardly
know the plug is there.

Sanding Plywood

One of the nice things about high-
quality plywood is that it doesn’t need
much sanding. If you plan to paint your
project or coat it with epoxy, the only sand-
ing the plywood may need is to remove
saw marks from the exposed edges. We
usually start with #60 grit sandpaper on
the edges to quickly remove saw marks.
Then we sand all surfaces with #80 and/or
#100 grit for varnish or oil. For a nicely pol-
ished oil finish, we sand between coats
with #400 or #600 grit wet or dry sand-
paper. These very fine grits actually polish
more than they sand.

When sanding plywood, follow the
same cardinal rule as for solid wood—sand
only with the grain. This is particularly im-
portant for hardwood plywood because
you might sand through the thin face ve-
neer before you get all the scratches out.

An orbital palm sander and a hand
sanding block are our choice for sanding

hardwood plywood face veneers. But for
edges and other sanding jobs, we prefer
sandpaper disks attached to circular foam
pads chucked into a drill. The foam pads
are more resilient than other sanding pads
for drills. This makes them much easier to
use without causing swirls and gouges.
They come in various sizes. We find that
diameters of 4 or 5 inches work well for
most woodworking tasks. (See “Sources,”
page 295.)

The sandpaper is applied to the pad
with adhesive available from the source
provided or from paint stores. You can also
buy precut pads with adhesive already
applied. The pads are available with a
small stud for chucking into a hand drill
and come threaded for various types of
sanders/polishers.

Repairing Voids

Even top grades of plywood will have
small voids in the interior plys, unless you
buy marine or multi-ply. Inferior grades
will have larger voids. If you run your hand
over the panel, you can sometimes hear the
void as a change in pitch. If you hear a
large void, you may want to plan your cut-
ting strategy so that you don’t cut through
it and won'’t have to repair it.

Because of its structural properties,
epoxy makes the best filler for voids. You
can thicken the epoxy with commercially
available filler (see “Epoxy as a Glue,” page
131). Or you can use sanding dust as a
filler, by adding dust from the same species
as the face veneer. In situations where the
strength of the plywood is important, we
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have gone so far as to set the piece on edge
and pour unthickened epoxy into a void
until it is filled.

If you aren’t working with epoxy and
you are filling just for appearance or to give
a piloted router bit a smooth path, then
any wood filler such as Plastic Wood will
work fine.

Breaking Edges

Throughout the projects, we routinely
cut a small chamfer or round on all unpro-
tected plywood edges. This is commonly
known as breaking the edge. Doing this

makes the edges more appealing to the eye
and the hand, but that’s not the only rea-
son to break edges. This step also protects
the face veneers from chipping and pro-
vides a better surface for finish to adhere
to. That’s why we break edges that will not
show. The only edges we don’t break are
those that are joined to another piece.

To create a slightly rounded edge, we
use sandpaper. For a chamfer, as shown in
Breaking Edges, we use a block plane or file.
The block plane produces a smooth, fin-
ished chamfer when used on an edge that’s
parallel to the grain of the face veneer. But
when used across the grain of the face ve-

SPUNTERING OF FACE VENEER
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neer, it may splinter the veneer. So, we use
a file for cross-grain chamfers. Most of the
time, a filed chamfer requires some sand-

ing.

Applying Finish

Penetrating oils such as Watco Danish
Oil, tung oil, or boiled linseed oil are our
favorite finishes for hardwood plywood
that will be used indoors. We like these oils
for plywood for the same reasons we like
them for solid wood. Oil finishes provide a
low luster finish that shows off the grain of
the wood. It is easy to apply and can be
renewed by applying more oil. If an area
gets damaged, you can sand and re-oil it.

We use oil for outdoor projects, too.
Watco makes an exterior oil finish that we
use on outdoor projects made of marine
plywood or to coat the exposed edges of
projects made from MDO or HDO ply-
wood.

Penetrating oil also makes a good
primer coat for paint or varnish. In fact, we
have occasionally oiled a project and then
later decided to give it a new look with a
coat of paint. Before you paint or varnish
over oil, give the oil a few days to dry.

Most often, we apply oil finishes with
a soft rag, especially the second and third

coats that get rubbed in well. Heat can
build up in oily rags and cause a fire, so
make sure you dunk the oily rags in water
and dispose of them properly. You can also
use a foam brush, paint brush, or, for large
areas, a roller.

We often coat outdoor projects with
two or three applications of epoxy. Epoxy
is great for outdoor projects, but it always
needs a final finish with a paint or varnish
that includes a sunscreen. Epoxy is a great
undercoat for paint or varnish, but you
can't epoxy over paint or varnish. Epoxy
can be applied only on bare wood. See
“Epoxy as a Coating,” page 132, for more
about finishing epoxy projects.

Painting plywood is the same as paint-
ing solid wood. Use a good interior primer
and paint for inside projects, and exterior
primer and paint for exterior projects. Both
interior and exterior paints are available in
an oil or latex base. The latex is easier to
apply and easier to clean up. Latex paints
have gotten better and better over the
years. But for wood surfaces that will get a
lot of wear, such as shelves, we think a coat
of oil-based primer followed by two coats
of semigloss or glossy oil-based paint will
provide the longest-lasting, most washable
surface.
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PARTITION

SHELVES

e started out designing a room divider

for our home office/studio. We wanted
it to be freestanding and to have lots of
storage space on both sides for books, files,
reference and art materials, and a few pot-
ted plants.

We decided to use high density over-
lay (HDO) plywood because the tough,
smooth surface, which is similar to plastic

laminate, is easy to wipe clean—perfect for
the office environment.

As we built the divider, it occurred to
us that this unit also would work great in
our attached greenhouse because the HDO
is impervious to soil and water. We ended
up filling the shelves with greenhouse sup-
plies and potted plants. The unit would
work equally well on a patio, or in a sewing
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PARTITION SHELVES EXPLODED VIEW

@ PARTITION - 1 pc. 3y x 48*
' SIDES - 23 2497 127
@ SHELVES - 8 peS 16" * 36"

ALL PIECES ARE 23" PLYWOOD
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room, library, or any place where lots of
shelf storage would be handy. And of
course, you don’t have to use HDO. An-
other tough, waterproof approach is to use
painted medium density overlay (MDO)
plywood. Or, you might want to select a
hardwood plywood that fits with your de-
cor. The unit has a scalloped top and
matching bottom cutout design that sug-
gests art deco. A pastel paint job would
make the unit fit right into that style of
decor.

We cantilevered the shelves 8 inches
past one side because we wanted a space

for houseplants that would be separate
from books and files. If this design doesn’t
suit your needs, you can make the unit
symmetrical by changing the position of
the slots in the shelves and making the par-
tition wider. In any case, the shelves pro-
vide nearly 40 square feet of space, enough
for hundreds of books. The unit is heavy,
strong, and stable.

We designed the unit to make efficient
use of three sheets of plywood. The unit is
237 inches wide. The shelves are 157
inches wide to allow for material lost to saw
kerfs.

CUTTING DIAGRAM FOR THREE 4 x 8 PLYWOOD PANELS
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] e CUT THE PARTS. On the table saw,
cut the sides, shelves, and partition to
their overall dimensions. Lay out the

curves as shown and cut them with a jig-
saw.

TP p

sion.

To cut the sides safely and accurately, begin by crosscutting
a plywood panel to 72 inches. Then strike a line exactly
down the center of the length of the panel. Cut down the
middle of the line with a portable circular saw. Next, set
your table saw fence for a 237s-inch rip. With the factory
edge against the fence, rip the two pieces to the final dimen-

2. CUT THE SLOTS. Lay out the slots on
one side and one shelf. Pay special atten-
tion when marking and cutting the slot lo-
cations in the shelves. Keep them square
to the edge and the proper distance apart.
If they're inaccurate, the shelves will bind
when installed. If you force the shelving to
fit one side because of a slight inaccuracy,
it will affect the fit on the other side of the
unit. Cut along the layout line with the jig-
saw by cutting the line in two. Use a scrap
of your shelf stock to check that the slots
have proper clearance. The fit should be

snug, but not so tight that you won'’t be
able to assemble and disassemble the unit
without pounding on it. If necessary, true
up the cut with a file. Now use the one
side and one shelf as templates to rout the
other side and shelves as explained in
“Cutting Slots with a Router,” page 14.
Square the ends of the slots with the jig-
saw after using the router. Check for fit.
Then bevel each sharp edge slightly by
making two or three passes with a block
plane and a fine-toothed combination rasp
or a ¥2-inch-wide file for tight corners.

30 ASSEMBLE THE SIDES TO THE CENTER
DIVIDER. Assemble the side to the partition
with 2V2-inch #12 Phillips-head wood
screws spaced 9 inches apart. Begin by
marking the exact vertical centerline on

the inside of both side pieces. Drill “s-inch
holes through the centerline. These tiny
holes will locate the pilot screw holes you
will drill from the outside of the sides. To
locate the partition during assembly, draw
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a vertical line exactly parallel and ¥ inch
to one side of the centerline.

Because the parts are big and the unit
isn’t completely stable until the shelves are
installed, you'll need a helper for as-
sembly. Have the helper hold the parts to-
gether while you drill pilots and counter-

sinks and insert the screws. Wax the screw
threads. To avoid stripping the screws,
tighten them with a conventional screw-
driver, not a brace or power drill. This way
you'll be able to disassemble the unit for
moving or storage.

4. TEST FIT THE SHELVES. The shelves do
not butt into the partition. We left a little
space in case you want to run electrical
wires or to facilitate drainage if the unit is
used in a greenhouse. Place the screwed-
together unit upright on a flat level surface
and install both bottom shelves. Then
work your way up, alternating sides to
avoid racking the unit. If you want, you
can leave a shelf out for larger plants.

Don't force anything. If a shelf binds as
you insert it, use a file or rasp inside the
slots to relieve the pressure. If the shelves
end up slightly loose, wait until the finish
is applied and then put a dab of silicone
sealant into the loose slot and on the
underside of the shelf where it won't be
seen. When you disassemble the unit, you
may have to break the seal by slipping a
thin, flexible putty knife into the slot.

5. APPLY FINISH. Disassemble the unit
to make finishing easier. If you use HDO,
the only finish you need is two or three
coats of Watco exterior oil applied to the
edges. A disposable sponge brush works
great for this. Apply a first coat and let it
soak in overnight before applying a sec-
ond coat. After a final coat, sand the edges

smooth and flush with #80 grit sandpaper
and wipe dry with a clean cotton rag. Use
a mild soap to remove any oil from the
HDO surface. You can apply furniture wax
to the HDO if you want. If you built the
unit from hardwood plywood, you can
use Watco on the entire piece or you may
varnish or paint it.




MAGAZINE

CABINET

ur home office was becoming’ inun-

dated with stacks of magazines, news-
letters, illustrations, photos, brochures,
tool catalogs, and every other kind of ref-
erence material. To get at that one maga-
zine we wanted, if we could find it, we ran
the risk of causing an avalanche. We had to
tame the paper beast.

This shelving unit, built of birch ply-

wood, has proven to be the answer.
Whether you work from a home office or
just can’t bear to part with those National
Geographics, we think this magazine rack
will help you get organized. Imagine! In-
stead of letting those back issues get buried
deeper every month, they’ll be easily ac-
cessible on a designated shelf.

Part of the problem with periodicals is
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MAGAZINE CABINET EXPLODED VIEW

@ BACIC + 1/, 24"x 31

SIDES © 2pcS. 17x 8"

CENTER ., 1P {"x 8"
UPRIGHT it NOTCH FC

@ SHELVES * TReg. Y27 x

that they come in various sizes ranging
from 6 x 9-inch back issues of Organic Gar-
dening to Life magazine’s large format. We
designed this cabinet to accommodate
them all, either standing up or lying down.
The top four shelves are slanted toward the
back, so you can stack materials without
having them slide to the floor.

When the cabinet is full, the load can
add up to a few hundred pounds of paper.

So we made the back and sides of hefty 1-
inch-thick hardwood plywood. As a bo-
nus, the vertical edges are thick enough to
accommodate adhesive labels, which we
often use to label our stacks.

The cabinet is as slim and as tall as
practical so it can stand against a wall and
not take up too much room in a small of-
fice.
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] o CUT THE PIECES. Plan your cuts to
use the best face veneers for the areas that
show—the outside of the sides and the
bottoms of the top four shelves. On the
table saw, cut all pieces to their overall di-
mensions. Then draw 1Y4-inch radii on the
top corners of one side and one shelf. Cut
them out and use them as a pattern for the
other pieces.

The cutouts on the bottom of the
sides and centerpiece are optional. If you
plan to place the cabinet on carpeting, you
may wish to leave the bottoms flat for
more bearing surface. But if the unit is to
be placed on a hard floor, the cutouts will
add stability and look good. Lay out the

cutout on your pattern side and cut it out
with a jigsaw. The indentations at the front
of each shelf are optional, too. They make
it easier to pull publications off the
shelves. The shelf indentations are 1 inch
deep. Lay out one on one shelf using a 2-
inch radius jar lid.

Use a file to slightly chamfer all edges
and to clean up the jigsaw cuts. When you
are satisfied with your pattern pieces, cut
the remaining side, centerpiece, and
shelves with a router as described in “Cut-
ting Slots with a Router,” page 14. Then
slightly chamfer the edges of the remain-
ing pieces.

2. NOTCH THE BACK OF THE CENTERPIECE.
The centerpiece has a long vertical cutout
to receive the back. The most accurate way
to make this cutout is with a stopped cut
on the table saw. Mark both ends of the
cutout. Set the table saw for a 7-inch-wide
rip. Crank the blade up to just over 1 inch.
Position the piece against the fence and
over the stock, then carefully lower it into

the spinning blade. Make sure the blade
enters far enough into the cutout so that it
does not over cut the cutout on the side
against the table. For the same reason,
stop a few inches before the other end of
the cutout. Turn off the saw and wait for
the blade to stop before lifting the work
from the table. Finish the cut on both ends
with a backsaw or jigsaw.

3. MAKE THE SHELF NOTCHES IN THE UP-
RIGHTS. Lay out each notch on the center
upright and cut them with a jigsaw. Test
the width of the notches with a scrap of
Y2-inch plywood and fine-tune them if
necessary with a rasp, file, and/or sand-

paper. When you are satisfied with the
notches, use the center upright as a pat-
tern to rout the notches in the outside up-
rights. After routing, bevel the edges of
the notches slightly with a rasp or file.
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4. SAND THE PIECES. It's easier to sand If you'll be painting your unit, sanding
the pieces before assembling the unit. with #80 grit is enough. For an oil finish,
Smooth the faces and then smooth and you may want to move on to a #120 grit or
round the edges with #80 grit sandpaper. even a #220 grit paper.

5. ASSEMBLE THE SIDES TO THE BACK. Be- Side Views. Begin by attaching the sides to
cause the 1-inch-thick plywood gives the back. Predrill through the sides for
screws plenty to bite into, the uprights are screw holes every 6 inches. Counterbore if
attached to the back with a simple screwed you want to plug the screw holes.

butt joint as illustrated in Top, Front, and

TIP If you anticipate disassembling the shelving unit in the fu-
ture, rub wax on the threads before inserting screws. The
screws will be easier to insert and withdraw.

6. ASSEMBLE THE CENTER UPRIGHT TO THE the center upright when you attach it to

BACK. On the back, mark the exact center- the back. Have someone hold the center
line of the center upright and drill pilot upright in position, or clamp it in place,
holes along it. Draw a light pencil line %2 while you screw through the back.

inch off the centerline to help you align

7 o FIT THE SHELVES. Begin at the bot- behind each shelf as a route for electrical
tom. Don't force the shelves. It’s usually a wires. Number the shelves on the back
simple matter to relieve any pressure with edges to ease reassembly, if you take the
a few strokes of a file, rasp, or block plane unit apart.

on the shelf notches. There is a small gap
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8. APPLY FINISH. We finished our cabi- about a finish, you can oil the cabinet now
net with oil. Birch plywood also is an ex- and paint it later.
cellent base for paint. If you are undecided

TIP For handy reference, glue pads of bulletin board cork to
each side of the cabinet. Then you can pin notes to the sides
and list the contents, title, month, and year of the maga-
zines in each compartment.




HANGING

_ FILE

o matter how large our homeé office

desk is, it never seems to be big
enough to keep our papers organized.
Here is the ultimate solution, a filing tray
with seven shelves. This unit makes it easy
to separate the outgoing from the incoming
and the urgent from the trivial. You can de-
vote shelves to now, later, someday, and, if

39

you want to be truly realistic about it, you
might even label one never.

This versatile unit can sit right on your
desk or, to save even more desk space, it
can be mounted on the wall. You can easily
modify the basic file pattern for more or
fewer shelves, or make it wider and/or
deeper to accommodate legal-size papers
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HANGING FILE EXPLODED VIEW

@ SIDES « 24" PLYWOOD - cuT FROM 1 PC. 117 x 85"
(se€e PATIERN)

PACK. * %4" PLYWOOD - 12" x 32%"
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and folders. For a finishing touch, you can
purchase brass label holders at office sup-
ply stores. Whatever final form your file
takes, it'll be a lot easier to build than a
larger desk.

We made the tray sides and back from
¥-inch-thick high density overlay (HDO)
plywood and the shelves of Ys-inch AA
Marine Grade plywood. You could, of

course, substitute AA Marine Grade ply-
wood or hardwood plywood for the sides
and back. Softwood plywood, other than
Marine or HDO, is not a good choice for
this project because you’ll end up with
voids in the exposed edges. You can glue
the tray together or assemble it without
glue so it can be knocked-down for travel
or storage.

] o CUT THE SIDES AND BACK. As shown
in the Cutting Diagram, the right and left
sides can be made at the same time in one
careful, start-to-finish cut. Start by laying
out the section shown in the grid, using a
quarter coin for the radius as indicated.
Lay out the rest of the cut with a square, a
bevel gauge, and the quarter. Make the cut
with a thin, fine-cutting blade in the jig-
saw. The blade probably will burn the

tight turns a bit, but they can easily be
cleaned up with a piece of sandpaper
wrapped over a wood rasp. Of course,
making the two pieces in one cut leaves no
margin for error. If you are not confident
of your jigsawing skills, you might want to
lay out the two pieces separately and
make two cuts.

Now cut the back according to the di-
mensions listed.
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2. MARK OUT THE GROOVES. The ply-
wood shelves slide into grooves on the
sides of the file. Mark them out at an
angle of 11 degrees off the back, as shown
in the Cutting Diagram, so that gravity will
hold the shelves and their contents firmly
in place.

To ensure that each groove lines up

with its mate on the other side, use the
pattern to mark out the grooves for one
side. Then stack the two sides together
and mark the edges of the second side at
the front and back of each groove. Now
use a ruler to connect the marks and lay
out the grooves on the inside of the sec-
ond side.

3. CUT THE GROOVES. The grooves
should be slightly wider than the shelves
so that the shelves slide easily in and out,
particularly if the file may be disas-
sembled. Rout the grooves with a Ya-inch,
straight bit using a straightedge to guide
the router. Router bits are precise while

plywood is usually a bit scant of the nomi-
nal thickness, so the shelves should slide
easily. If they don’t, sand the edges of the
shelves with #60 grit sandpaper. The
grooves should be %3 inch deep, or one-
half the thickness of the sides.

4. CHAMFER THE EDGES. After cutting
out the back and sides and routing the
shelf grooves, chamfer the edges slightly
on all components. Take special care with
HDO edges since they are sharp enough

to cut your hand. Slightly chamfer the
straight edges with a block plane. Sand or
chamfer the curves. Finally, sand carefully
with #100 grit paper.

5. MAKE THE SHELVES. Cut seven shelf
blanks to the dimensions listed. Now care-
fully align and stack the blanks. Clamp the
stack to your bench so that the long sides
overhang by a couple of inches. Put a
wide, wood-cutting blade in your jigsaw to
prevent the blade from wandering, and

round the overhanging corners. As the Ex-
ploded View shows, you can also cut an in-
dent into the front edge for grasping pa-
pers from the tray. Unclamp the shelves
and use sandpaper and a block plane to
round-over all but the back edge.
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6. ASSEMBLE THE FILE. Predrill and
countersink for 1%2-inch-long #6 wood

screws every 9 inches to attach the sides to

the back. If you choose to make a knock-

down tray, leave out the plugs on the
sides. Coat the screws with wax to make
them easy to insert and withdraw.

7 o APPLY FINISH. One of the things we

like about HDO plywood is that the sur-
face needs no finishing. Just apply some
tung oil, Watco Danish Oil, or varnish to
the exposed plies of the HDO edges and
use the same finish on the marine ply
shelves. This creates a nice contrast be-

tween the HDO sides and the oiled ply-
wood shelves. If you do paint the HDO
surface, sand it first with #80 grit sand-
paper. Otherwise, it will be too smooth to
accept paint. If you use marine or hard-
wood plywood for the whole unit, you can
oil, varnish, or paint it.




SLIDING

SHELVES

ere’s a handy knockdown shelving unit

that’s perfect for a college student or
someone who lives in a small apartment.
Built from a single sheet of plywood, it con-
sists of two sides, a back, and four shelves
that slide easily in and out for versatility
and easy assembly and disassembly.

S

We built our unit from %-inch maple
Appleply, a high-quality multi-ply made by
States Industries. A similar product that is
available in many lumberyards is called
baltic birch.

The shelves are twice as long as the
case is wide. They can be aligned with
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SIDEQ - 2 pes. %4" x 127 x 48"

@ SUELVES: 4 3, 547< 4" x 48"

@ BACIC ¢ 1Pe. 24" x 24" x 48"

SLIDING SHELVES EXPLODED VIEW
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equal overhangs of about a foot on each
side or alternated as desired for potted
plants. You can cantilever the shelves to
one side, but make sure you have enough

weight between the sides to keep the unit
from tipping. You might even add more
slots and shelves.

l o CUT THE PARTS TO DIMENSIONS LISTED.
Cut the sheet of plywood in half across the
width and then rip the back, sides, and
shelves. It is important that the rip cuts be

square so that the sides align to the back
and the shelves slide easily. Cut the radius
on the shelves with a jigsaw.




Plywood Projects ® 46

TOP, FRONT, AND SIDE VIEWS
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2. SHAPE THE SIDES AND SHELVES. With a top front of the sides and at the corners of
jigsaw, cut the indentation that forms the the shelves.
legs in the back. Also cut the radius at the
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3. ROUT THE SHELVES AND SLOTS. Round-
over both sides of each shelf edge with a
Ya-inch round-over bit in the router. This
will allow the shelves to fit perfectly into
the rounded ends of the slots and elimi-
nate edges that could chip and splinter

when the shelves are moved in or out.

Use a template and a %2-inch piloted
bit as described in “Cutting Slots with a
Router,” page 14, to cut ¥s-inch-wide slots
in the sides. Leave the corners of the slots
rounded to match the shelves.

4. ASSEMBLE THE CASE. Predrill, coun-

tersink, and screw the back into the rear
edges of the sides with waxed 2-inch #10

Phillips-head wood screws every 6 inches.
The wax will make it easier to disassemble
the unit.

5. APPLY FINISH. We gave our unit a
natural finish. Begin by removing any
sawmarks from the edges with #60 grit
sandpaper. Then carefully sand all the

parts with #100 grit, moving on to finer
grits if you like. Apply at least two coats of
oil finish, then two coats of varnish.

TP )

against the sides.

Our young daughter found it great fun to slide the shelves
in and out of the cabinet. So we locked them in place by sta-
pling a pad of ¥s-thick plywood to the bottom of each shelf,




BLANKET

CHEST

ere’s a blanket chest that combines the

updated look of high-quality multi-ply
with the traditional aroma and advantages
of cedar. It's made from %-inch Appleply
and the bottom is lined with a Y-inch-thick
cedar plywood panel. Both the Apple-
ply and the cedar paneling are made by
States Industries. Many lumberyards carry
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a European-made multi-ply commonly
called baltic birch.

The cedar panel dresses up the inside
of the chest. The biggest advantage to ce-
dar in a blanket chest is that people love
the aroma, but moths won't go near it. To
renew the scent, give the cedar panel a
very light sanding once or twice a year.
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BLANKET CHEST EXPLODED VIEW
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l e CUT THE TOP, SIDES, AND ENDS. Cut the them to their final dimensions until the
sides, tops, and ends to the dimensions in sides and ends are assembled so you can
the materials list. You can cut the bottom cut them to fit.
and the cedar to rough size, but don’t trim
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TOP, FRONT, AND SIDE VIEWS
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2 o RABBET THE FRONT AND BACK. The ¥s-inch piloted rabbeting bit by making
ends of the front and back are rabbeted to two passes to cut % inch deep.
receive the sides. Make the rabbets with a

TI P v Rabbeting an edge can be a tricky balancing act. In this case,

the router base has only a %-inch edge to ride on. To pro-
vide more base, clamp the front and back of the chest to-
gether so that all edges are perfectly flush. Secure the
clamped-together pieces in your bench vise with the edge to
be rabbeted facing up. Cut the rabbet, routing from left to
right and being careful not to let the pilot bearing run off the
right end. Turn the clamped-together pieces around in the
vise and cut the next rabbet. Flip the pieces over and repeat
the process on the remaining two ends.

RABBETING AN EDGE

HoLD BOl PIECES TOGETHER,, ENDS UP AND
BACK TO BACK, WITH CLAMPS OR A VISE

3. ASSEMBLE THE SIDES AND ENDS. Put clamps until the chest is perfectly square.
yellow glue in the rabbets and assemble Remove glue that squeezes out with a
the chest with long clamps. Check all cor- damp sponge or rag.

ners with a framing square and adjust the
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4. INSTALL THE CLEATS. Cut the cleats to
fit. It's not important that they butt each
other at the corners, so it won’t matter if
they are a little short. Predrill them for 1-

inch drywall screws and make sure the
tops of the cleats are flush to the bottom of
the chest. Apply glue to the cleats and
screw them into place.

5. CUT AND INSTALL THE BOTTOM. Mea-
sure the inside of the chest and cut the
bottom to fit. While you are setting the
table saw fence for the bottom, cut the ce-
dar panel to the same dimensions. To

avoid getting glue on the inside of the
chest, put glue only on the cleats and in-
stall the bottom. Predrill and countersink
to attach the bottom with 1V4-inch drywall
SCrews.

6. RABBET, ASSEMBLE, AND INSTALL THE
BASE. Rip and cut the base, sides, and ends
to width. Rabbet the front and back base
pieces as you did the front and back of the
chest. Put glue on the top edge of the base

and position and center the chest on the
base. Predrill and countersink to screw
through the bottom into the base with
1-inch drywall screws.

7 o INSTALL THE CEDAR PANEL. You can
lay the panel in the chest so that it is easy
to remove for sanding or replacing. To

keep the panel from warping, however,
you will have to glue the panel in place.

8. INSTALL THE TOP. Position the top on
the chest with a 1-inch overhang all
around. Put the hinge in position and

screw it in place with two screws in each
leaf. Check for alignment and install the
remaining screws.

9. APPLY FINISH. Sand the entire chest.
Break the edges slightly so they will hold
finish. The chest is finished with oil fol-

lowed by two coats of spar varnish with
sunscreen. We added a little stain to the
oil to darken the maple veneer.




WEDGED

SHELVES

Everybody's shelving needs are different
and everybody always needs more
shelves. With that in mind, we offer this
simple, flexible shelving unit that easily
can be expanded as your needs grow. It's
wide enough to hold a television, video
cassette player, and stereo components. It
is held together with wedges.

You might choose to build a unit to the

size shown here. But more likely, you have
a specific wall in mind and you’ll size your
unit to fit your space. Notice that there are
more slots in the sides than there are
shelves. This is to allow you to extend the
unit later by adding more shelves and an-
other upright. Just slip the tab ends of the
new shelves into the empty slots and
wedge them in place.
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WEDGED SHELVES EXPLODED VIEW
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TOP, FRONT, AND SIDE VIEWS
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When you design your own unit, keep
in mind that the 1-inch hardwood plywood
we used can span no more than 4 feet. If
you'll be spanning no more than 3 feet, you
can use Ys-inch plywood. So, for example,
if you've got a 5-foot wall to cover, you
might use three uprights with 30-inch
shelves and build the whole thing of %-
inch plywood. Whatever thickness you
choose, make sure you use high-quality
hardwood plywood so the edges will be at-
tractive.

We made our uprights 117% inches
wide and 4773 inches long to allow for ma-
terial lost to saw kerfs and still use a ply-

wood panel efficiently, but you can change
those dimensions. We made our shelves 14 -
inches wide. You could make them up to
15% inches wide and still get three pieces
out of the width of one sheet. For the VCR
and small television we had in mind, 14
inches was wide enough.

Our unit is made of birch plywood. We
used walnut for the wedges to add some
contrast. Naturally, you can use any hard-
wood you like for the wedges and any
hardwood plywood for the unit. However
you choose to adapt this design, it’s easy to
see that this add-on, knockdown system is
perfect for people on the move.

] o CUT THE PIECES. On the table saw,
cut all pieces to their overall dimensions.
Lay out the shelf tabs and then use a stan-
dard 4-inch diameter coffee can to draw a
2-inch radius on all corners except at the
bottom of the uprights. Make these cuts

with a jigsaw. Cut two small legs in the
bottom of the uprights, as shown in the
side view. Rout all edges, except the bot-
tom of the uprights and the shoulders
of the shelf tabs, with a %-inch round-
over bit.

2. CUT SLOTS IN THE UPRIGHTS. We cut
slots on 6-inch centers for the shelves. You
can make them closer as long as you leave
enough room to get the wedges in and
out. You also can space the shelves further
apart.

Cut the slots with a template and a -
inch bit in the router as described in “Cut-
ting Slots with a Router,” page 14. Leave
the corners of the slots rounded to fit the
rounded edges of the shelves.

3. CUT SLOTS IN THE SHELF TABS. Cut the
wedge slots in the shelf tabs with a jigsaw

as described in “Cutting Slots with a Jig-
saw,” page 16.
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4. MAKE THE WEDGES. Cut the wedges backsaw at the proper location, then
to the profile shown. Make the wedges so clamp the wedge onto a workbench and
that they tighten the unit when inserted use a round or oval rasp to open up and
about halfway. If necessary, adjust the fit shape the cut. Soak the wedges overnight
with a few strokes of the rasp inside the in a penetrating oil such as boiled linseed
slot. or tung oil. After the wedges have soaked,
Cut a small finger grip on each edge wipe them off and wet sand them with
of the top of the wedges as illustrated. To #400 grit sandpaper. Wipe and polish the
make the finger grip, cut a small V with a wedges until they are dry again.
TI P A convenient way to soak wedges or other small pieces in

oil is to make an aluminum foil trough that’s just a little big-
ger than the piece to be soaked. When the soaking is done
you can pour the oil back into the can.

5. APPLY FINISH. We finished our unit is cheaper than other hardwood plywoods
with a couple of coats of oil. Birch ply- and its less-pronounced grain makes a
wood, which we used, also is an excellent smooth painting surface.
choice if you plan to paint your unit. Birch




BANKER’S

BOX

CABINET

his cabinet will enhance the usefulness
of those cardboard banker’s boxes, also
called data or archive boxes, that are sized
to hold standard files.
Banker’s boxes can be stacked two or

three high, but it's inconvenient to move
them around every time you want to get
into the box underneath. With this cabinet,
you can pull out any box you want. The top
can act as a handy desk or the cabinet can

| &

provide a sturdy support to let you stack a
second cabinet on top of it.

Our cabinet is made of ¥-inch-thick,
high density overlay (HDO) plywood be-
cause we wanted the hard-wearing surface
and did not want to have to apply paint or
any other finish. Alternately, you can use
medium density overlay (MDO), ABX, or
Marine Grade softwood plywood or hard-
wood plywood.
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BANKER'S BOX EXPLODED VIEW
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TOP, FRONT, AND SIDE VIEWS
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I o CUT THE PIECES. Cut all of the pieces
to overall dimensions on the table saw.
Note that the center upright is % inch nar-
rower than the side uprights to allow for
the thickness of the back.

Lay out and cut the curves and slots
in one of the uprights with a jigsaw. Be
careful to make the slots accurately. This
will be a pattern, so any mistakes will be
transferred to the other parts. Do the same
with one shelf. Use a standard 1-pound

coffee can to lay out the 2-inch radii at the
corners of the shelf. Sand the curves
smooth.

Use these two pieces as patterns to
cut the remaining uprights and shelves as
described in “Cutting Slots with a Router,”
page 14. Chamfer all edges on the shelves
and uprights by making two or three
passes with a block plane and using a file
on the corners and slots. Do not chamfer
the back piece.

TP p

If you find it difficult to draw the curves on the front of the
banker’s box, make the pattern on heavy paper or card-
board. Then tape the pattern to the plywood so you can
stand back and see how it looks before cutting. When you
like the pattern, use it to cut all the curves on one side.
Then use that side as a pattern for the other. This way, even
if your pattern deviates from the shape we’ve provided, at
least each curve will be identical. That’s the most important
element for an attractive cabinet.

2. ASSEMBLE THE SIDES TO THE BACK. Lay
the back on a flat surface and assemble the
center upright, sides, and shelves around
it. If the shelves don't slide easily into po-
sition, fine-tune them with a rasp. Clamp
the sides in position against the back. If
you don’t have long enough clamps, a

helper can hold the pieces in place. Pre-
drill and countersink through the sides
and into the back for 1'2-inch drywall
screws every 4 to 6 inches. Counterbore if
you want to plug the holes. Space the
screws neatly at regular intervals since
they will show.

3. ATTACH THE CENTER UPRIGHT TO THE
BACK. Stand the unit up and check that the

center upright is square to the back. Mark
the top edge of the back where it meets
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the middle of the center upright. Extend
this line down the back. Predrill and coun-

tersink for 1%2-inch drywall screws every 4
to 6 inches along the line.

4. ATTACH THE TOP AND BOTTOM. The
shelves will help hold the sides in align-
ment while you attach the top and bottom.
Predrill and countersink or counterbore

for screws every 4 to 6 inches, again tak-
ing care to make an attractive, regular pat-
tern. Insert the screws.

5. ATTACH SOLID WOOD SUPPORTS TO THE
BOTTOM. These two pieces of 2 X 4 hold the

unit off the ground. Attach each support
with four screws through the bottom.

6. APPLY FINISH. If your unit is built of
HDO, apply some oil to the exposed
edges. Otherwise, the cabinet may be

painted or oiled. You can paint the solid
wood supports, oil them, or leave them
natural.




SECURITY

GUN

CABINET

his display and storage cabinet for guns
can be customized in a variety of useful
ways. It may be made slightly longer to ac-
commodate special guns or it may be made
wider to increase capacity. Temporary or
permanent shelves or compartments may
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be added as required to hold hand guns,
reloading gear, or ammunition. The inside
of the cabinet is lined with black velvet.
The cabinet is built of 1-inch-thick ma-
rine plywood, which is thick enough to let
you cut a Ye-inch groove for the sliding
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SECURITY GUN CABINET EXPLODED VIEW
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door without weakening the sides of the
cabinet. This sturdy cabinet weighs almost
40 pounds. The % X 3%-inch lag bolts
that hold the cabinet to the wall and the 3-
inch #14 wood screws that hold the cabinet
together make it very tight. Complete se-

curity is provided by a lock inserted
through a %2-inch tab of Lexan that fits into
a slot in the cabinet bottom. The tough, re-
silient nature of Lexan makes this tab ex-
tremely difficult to break.

] o DETERMINE THE REQUIRED SIZE. To de-
termine the size cabinet you need, lay out
your guns as you plan to store them in the
cabinet. Leave enough room between

rifles to easily remove them from the cabi-
net. The grid provided should work for
the butts of most guns.

2. CUT THE PARTS TO SIZE. After mark-
ing out the size cabinet required, cut out
the two sides, back, top, and bottom. A

table saw makes quick, accurate cuts. Re-
member the top is smaller than the bottom
to accommodate the sliding door.
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3. CUT THE SLIDING DOOR GROOVES. After
the five plywood pieces are cut to size, cut
the sliding door groove into the inside
front edge of both side pieces to the di-
mensions shown. You can use a variety of
tools, but it’s easiest to cut the grooves
with a dado blade on the table saw or a

straight bit in the router. If you use a rou-
ter, guide the router with a full-length
straightedge clamped to the cabinet side.
Drill a starter hole and use a jigsaw to cut
the slot in the bottom piece to accept the
Lexan lock tab.

4. DO A TRIAL FITTING. After the groove
is cut, test fit all the parts. Clamp the cabi-
net together. Then predrill and counter-
bore for 3-inch #14 Phillips-head wood
screws spaced 6 to 9 inches apart. Also
predrill a counterbore for the screws. Use
Phillips or square-drive Robertson-head
screws, not slotted screws that strip easily
and require almost exact driver alignment.
Take care to predrill pilot holes straight
into the center of the back piece to prevent
it from splitting out as the screws are
tightened. A tapered drill bit will provide
the best fit for the screws. Make sure you

have the correct diameter wood plugs for
the countersinks. It's usually worthwhile
to drill a sample hole and countersink in
scrap wood so you can test fit a screw and
wood plug. Remember to keep the coun-
tersinks shallow enough so the plugs stick
out a bit. They can be sanded flush later.

Tighten the screws and check for a
proper fit. Then disassemble the cabinet.
Sand all the pieces with the grain. Slightly
round the corners with #80 or #100 grit
sandpaper. Final sanding will come after
the cabinet is assembled.

5. ASSEMBLE THE CABINET. Work on a
flat surface to help keep everything
square. Hold everything in alignment with
clamps and screw the cabinet together.
Glue is optional since the large size and
number of fastenings provide considerable
strength. Glue will substantially reinforce
the cabinet frame, however, and make it
even tighter. Predrill and counterbore for

3-inch #14 wood screws. Put a little wax
on the threads of each screw to facilitate fi-
nal tightening. Insert the screws and
plugs, then sand the plugs flush. (See
“Predrilling, Countersinking, and Coun-
terboring,” page 20). Give the outside of
the cabinet a final light sanding before fin-
ishing with oil, paint, or varnish.
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6. CUT THE BUTT AND BARREL RACKS. The
butt and barrel rack patterns that worked
best for our selection of rifles and shot-
guns are shown in the plans. It should
work for most guns. Cut both pieces from

Y2-inch plywood. Round-over the top and
bottom edges of the barrel and butt racks
with sandpaper or a Ys-inch round-over bit
in the router. Don’t install the racks yet.

7 o [NSTALL THE VELVET. Cut the velvet
to cover the entire inside of the cabinet,
except for the bottom where it should
cover just an inch or so of the perimeter.
You can attach the velvet with staples,

tacks, glue, or rubber cement. Cut velvet
to cover the butt rack. Don’t cut out the
slots, just leave the velvet a bit loose so the
butts are cradled in the slots. Attach the
velvet to the butt rack.

8. INSTALL THE RACKS. Predrill and
counterbore for the screws that will hold
the racks in place. Drill slowly so you can

stop if the velvet starts to wrap around the
drill bit. Install plugs.

9. CUT AND INSTALL THE SLIDING DOOR.
The sliding front door of the cabinet is %s-
inch-thick Lexan, the same tough material
used for aircraft windows and canopies.
Other types of acrylic sheet with a wide
range of quality, scratch resistance, tough-
ness, and price are also available from lo-
cal glass and plastic supply shops. Further
information on specific types of acrylic
sheet is available from local suppliers. A
clear or lightly smoked sheet displays the
guns to best advantage. A dark, smoked

Lexan obscures the contents of the cabinet.

Cut the acrylic sheet with a fine-
toothed blade in a jigsaw, table saw, or

band saw. You can trim the edges with a
sharp block plane or router. The acrylic
sheet comes with an adhesive paper on
both sides to prevent scratching during
shipping. Leave the adhesive paper on
and lay out the pattern for the door di-
rectly on the paper. The paper will protect
the plastic during cutting and drilling.
Some brands of acrylic come with a grid of
1-inch squares printed on the adhesive pa-
per cover to help you draw your pattern.
After cutting the door to size, check
that the door slides easily up and down in
the grooves in the cabinet sides and that
the tab fits through the slot in the bottom.
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Cut a hole in this tab big enough for the
lock you'll use.

You may wish to drill some 1Y%-inch-
diameter finger holes in the Lexan door, as
shown, to help lift and lower the door.
You can create stops to hold the door open
at convenient positions by drilling %ie-
inch-diameter dowel holes as illustrated.
Insert a dowel into one of these holes and
rest it on top of the cabinet to hold the

door open. The number and location of
these holes depends on what is conve-
nient for you. It’s best to insert the door
and hold it open at convenient spots to
mark for the stop holes. You can keep
dowels, or a pencil of the right size, inside
the cabinet or attached to a lanyard, which
in turn is attached to the side of the cabi-
net with a screw eye.

] 0. ATTACH THE CABINET TO THE WALL.
For safety and security, it is important to
attach the heavy cabinet solidly to a wall
stud or other framing member. Make sure

there is enough overhead room to open
the cabinet door. Predrill for four to six
%16 X 3-inch lag bolts.




e can't bear to throw away scraps of
hardwood plywood. After all, the stuff
isn't cheap! So we designed a couple of coat
racks to let you put those scraps to good
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use. Both of these coat racks are simple to
build and can be completed in just a few
hours. They are both good projects for the
novice woodworker.
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SIMPLE COAT RACK DESIGNS
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Simple Coat Rack

This first coat rack is about as simple
as a woodworking project can get. It’s just
one piece of plywood with five brass
hooks. The fun part is cutting details on
the ends. The illustration shows six ideas.
You also can design your own.

You can make the rack as long as you
want and add or subtract hooks. It’s a good
idea to leave about 8 inches between hooks
and to make the rack at least 6 inches wide.
To mount on stud walls, plan the length so
that screws at each end will go through a
stud.

l o CUT THE RACK TO OVERALL DIMENSIONS. On the table saw, rip to width and then cut the

ends square.
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2. LAY OUT AND CUT THE END DETAILS.
You can skip this step if you want to leave
the ends square or just add a router detail.
Otherwise, lightly draw in pencil a grid of

1-inch squares as illustrated. Use the grids
to draw your pattern and then make your
cuts with a jigsaw.

3. FINISH THE EDGES. If your end detail
doesn’t have angles that are too tight for a
router, you can add a router detail such as
an ogee, bead, or round over. Otherwise,

you can just round the edges slightly with
sandpaper. If you have left the ends
square, you could cut a 45-degree chamfer
with the router or a hand plane.

4. APPLY FINISH AND INSTALL THE HOOKS.
Sand the plywood edges as necessary. We
chose a light walnut stain. Use any stain
you like. Or skip the stain and give the

rack a light coat of oil. You could also paint
it a color that coordinates with your decor.
Screw the brass hooks into the plywood.

5. MOUNT THE RACK. If you are mount-
ing into studs, you can use brass, flathead
wood screws and leave them exposed, or

you can counterbore and plug the screw
heads.

Coat and Hat Rack Shelf

This shelf has southwestern flair that
would be right at home in a stucco ha-
cienda. We liked the alder face veneer of
the scrap we had on hand, so we finished

ours with a light coat of oil. If you really
want to emphasize the southwestern style,
you can paint yours with a bold geometric
design, as described in step 4.

] o CUT THE BACK AND SHELF. Rip the
back and shelf to width and then crosscut
them to overall length. Note that the shelf
is 48 inches long, so you can make it from
the end of a panel without crosscutting.

Use a compass to lay out all the rounded
corners and then make the cuts with a jig
saw. Cut a snug notch in the shelf to fit
around the back.
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COAT AND HAT RACK EXPLODED VIEW
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2 o CUT THE SUPPORT BRACKETS. Cut two
5 X 7-inch blanks for the brackets. Lay
out the curves on one with a compass and

cut them with a jigsaw. Then use it as a
template for the other. Cut the other
bracket.

3. SAND THE RACK. Sand a slight round
on all the edges that will be exposed. You
don’t need to sand the face veneers if you

are going to use paint, but you might want
to sand them for an oil finish.

4. ADD OPTIONAL GEOMETRIC DESIGN. If
you want to add a southwestern-style
paint job to the back above the shelf, now
is the time to do it. Mark off the design

with masking tape as illustrated. Brush or
roll on paint. When the paint has dried,
remove the tape.

5. ASSEMBLE THE RACK. Put yellow glue
on the joint between the shelf and back
and assemble these parts. Clamp the
pieces together or run a few 1%2-inch #10
Phillips-head wood screws through the

back to act as a clamp until the glue cures.

Glue and screw the brackets under
the shelf. Predrill for two 1%2-inch #10
Phillips-head wood screws through the
back into each bracket.

6. FINISH THE RACK. Stain, oil, or paint the rack.

7 o INSTALL THE HOOKS. We used four
two-part plastic hooks because we think
they blend better than brass would with
the style of this rack. The first part is
screwed to the rack and the second part is

screwed to the first. You'll find a wide va-
riety of plastic and metal hooks at home-
supply centers, hardware stores, and lum-
beryards.




WALL

BINS

et organized quickly with this easily

constructed, versatile wall bin project.
The unit shown here uses exactly one sheet
of plywood, excluding the backing strip,
which could be made of scrap plywood or
solid wood.

The unit can be mounted on the wall
with either the long or short dimension
running horizontally. You could even hang
it diagonally, perhaps to store skeins of
yarn or bottles of wine. The 1-foot-deep
cubby holes will hold a wide variety of
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WALL BINS EXPLODED VIEW
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items: toys, clothes, shoes, tools, linens, or
towels, to name a few. It’s easy to see how
you could expand this unit, even doubling
its size by using 8-foot instead of 4-foot rips
of plywood for the long shelves. If you do
increase the size, add one or two more
backing strips. They are needed to keep
the unit from racking and for additional
places to attach the bin to the wall.

The plywood you choose for this unit
depends on the use you have in mind. For
storage in the shop, garage, or wine cellar,
BB Interior Grade with a couple of coats of
paint would be an inexpensive choice. For
a finer, painted surface, use birch or maple
plywood. Or put a natural finish on a high-
quality hardwood plywood to create a de-
luxe model.
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] o CUT THE PIECES TO THE DIMENSIONS into 8-foot-long strips and then cut the
LISTED. First run the sheet of plywood strips in half. Or, you can cut the plywood
through the table saw and cut it into 1- across the grain into 4-foot strips, depend-
foot-wide strips. You can cut the plywood ing on how you want the face grain ar-
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ranged. This is a consideration only if you
plan to use a natural finish on the ply-
wood surface.

After cutting the entire sheet into 8-

63/00 !
TYPICAL |

Yol

foot strips, cut two of the strips in half to
make four 4-foot-long strips. Then cut the
remaining two strips in thirds to make six
32-inch long strips. Clean up the edges as
necessary with a block plane and sand-
paper. Cut a tiny chamfer on all edges to
protect the face veneer.

2. CUT THE SLOTS. Cut Y2-inch-wide
slots with a template and a router as de-
scribed in “Cutting Slots with a Router,”
page 14. Use the template to cut all the
slots in one long shelf and then use that
piece as a pattern to lay out the other long
shelves. Mark the left end of the pattern
shelf and the shelves you cut out with it.
Repeat for the short shelves. Keeping the
pieces oriented this way will compensate
for any uneven spacing you may have
built into the shelves.

3. FIT AND CUT THE BACKING STRIP. As-
semble the unit with the back facing up on
a flat level surface. Check that it is square
and measure for the backing strip, so you
can compensate for any deviations from
the listed dimensions. As Top, Front, and
Side Views shows, four of the shelves will
have to be notched so that they set flush
with the back of the unit. Put the backing
strip in position and mark the four shelves
for the beginning and end of each notch.
Disassemble the unit. Lay the backing
strip on a flat surface. Set each shelf next
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to it and scribe them for the depth of the
notches. Cut out the notches with a jig-
saw. Reassemble the unit. The backing
strip should fit snugly into the notches
and stiffen the unit.

Put yellow glue in the notches and on
the edges of the backing strip. Screw the

strip into the notches with 12-inch wood
screws and clamp it between the shelves
running along its length.

Drill the attachment screw holes in
the corners of the backing strip. We used
four 2-inch #12 Phillips-head wood screws
to hold the bin onto the studs in the wall.

4. APPLY FINISH. Sand off all sharp
edges. If the bin will be used around chil-
dren, you may want to cut a small radius

on exposed corners. The bin is ready for
an oil, paint, or varnish finish.




CLOSET

ORGANIZER

ost closets are just the standard full-
width pole with a single shelf above.
This project is designed to make that same
space more efficient for organizing and
storing clothes, shoes, sports equipment,
and other gear normally kept in closets. It's
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designed for a large closet that has folding
or sliding doors for easy access.

The key to organizing a closet is to
provide lots of various size shelf space.
That’s what this unit does. The shelves sit
on cleats, but are not attached. You can add
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CLOSET ORGANIZER EXPLODED VIEW
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TOP, FRONT, AND SIDE VIEWS
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shelves or remove them as your storage
needs change. The top box has a divider to
stiffen it as it spans the two vertical boxes
and also to create his and hers spaces.

The dimensions illustrated are for a
unit that fits into our master bedroom
closet. The 16-inch width of the vertical
boxes should work for any large closet, but
other dimensions will have to come from
measuring the depth, height, and width of
your closet. Our unit required three sheets
of ¥%-inch plywood and one sheet of '2-
inch plywood.

You can make this unit from any ply-

wood you like. Before you go out and buy
A Grade hardwood plywood, however,
keep in mind that most of the plywood
faces will be against the closet walls. Be-
sides, the unit is in a closet. We suggest an
AB interior plywood, either softwood,
birch, or maple. Use the A faces of the best
panels for the areas that show. Birch or
maple are a particularly nice surface if you
intend to paint your unit. They are both
less expensive than other hardwood ply-
woods. You also could give the unit a light
coat of oil.

] o CUT THE PARTS TO SIZE. All of the
parts in our unit are either 147 inches
wide or 16 inches wide. If you have a table
saw, you'll get the cleanest, quickest re-
sults if you plan your cutting so you only
have to adjust your rip fence twice. You
may want to start by rough-cutting with a

circular saw. If you don’t have a table saw,
you can make all cuts with a straightedge-
guided circular saw. Note that the ends in
the illustration include the tops and bot-
toms of the vertical boxes and the sides of
the top box.

2o INSTALL THE CLEATS. We used quarter
round because it has a nice finished look.
You could use ¥ X ¥-inch rips if you
like. Cut the quarter round cleats to
length. Lay two vertical shelf sides on the
workbench with their inside faces up and
their back edges butting each other. Make
sure the top and bottom edges of the
pieces are flush. Run a tape measure
down the butting edges and make a mark
on both pieces every 8 inches. Separate

the pieces and use a square to extend the
marks into pencil lines. Carefully align
each cleat and predrill and countersink for
two 1-inch drywall screws. Even though
the screws are self-tapping, they’ll split
the cleats if you don’t predrill.

Put yellow glue on the cleats and
align them on the sides. Insert the screws.
Clean up glue that squeezes out with a
wet sponge as you go. Repeat the proce-
dure for the remaining vertical sides.
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3. LAY OUT THE TOP BOX DIVIDER. Mea-
sure to halfway along one edge of the in-
side of the top of the top box (33 inches in
our case). Subtract ¥4 inch and make a
mark. Use a square to extend the line to a
pencil mark, which you'll use to align the

divider. Make a little X to denote which
side of the line the divider will go on.
Align the top piece on the bottom piece
with all edges flush. Use the top piece to
lay out the line on the inside of the bottom
piece and make another little X.

4. ASSEMBLE THE BOXES. Dry assemble
one of the boxes with clamps. Predrill and
countersink for ¥2-inch #8 wood or dry-
wall screws every 6 to 9 inches. Most of
the screws won't show, but if you want to
putty or plug those that will, drill counter-
bores. Clamp the sides to the back. Make
sure all edges are aligned and then predrill
holes through the sides and into the back.

Put the ends in place and predrill through
the back and sides and into the ends. Dis-
assemble the box. Apply glue and then
screw the box together. Repeat the process
for the other two boxes.

Install the top box divider with
screws. Slightly break all front edges with
a block plane and sand smooth. Do the
same for the shelves.

5. APPLY FINISH. Plug or putty the
screws that will show, if you wish. Prime

and paint the unit or oil it. Finish the
shelves outside the boxes.

6. ASSEMBLE THE UNIT. You may want
to do this right in the closet. Put the top
box in position on the bottom boxes and
align it carefully. Then drill four %-inch-
diameter holes as shown in the top view.
Insert two 1 X %e-inch carriage bolts and

tighten them with washers and wing nuts.

If the floor of your closet is carpeted,
the unit may wobble a bit. If it does, se-
cure it by putting two 3-inch drywall
screws through the back of the boxes and
into wall studs.

7. MAKE AND INSTALL THE CLOTHES POLE
SUPPORTS. Use a compass to draw 6-inch-
diameter circles on a scrap of %- or 1-inch

plywood. You could also use a contrasting
piece of hardwood. Most wooden clothes
poles are 1V4 inches in diameter. Use the
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pole itself to lay out the slots in the circles.
Cut out the pads with a jigsaw. Predrill
and countersink the pads for 1- or 1%4-inch
wood or drywall screws.

Cut the clothes pole to fit and hold it
up in the closet to see how high you want
it. You might even put your longest piece
of clothing on a hanger and put the han-

ger on the pole. You may decide you want
two poles, one on top of the other. When
you are happy with the height, mark the
location of one support on the side of the
unit and level across to determine the loca-
tion of the other support. Screw both sup-
ports into place. Install the pole and
shelves.




ACCESSORY

SHELVES

e’re sure you'll find plenty of uses for

this small, versatile shelving unit. It's
ideal for organizing magazines, news-
papers, mail, and file folders atop or beside
a desk. You might place it at bedside where
the top shelf could be a nightstand for a
clock, radio, lamp, and/or phone. It might
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shop

find its way into the bathroom or the
and it works great in a kid’s room to keep
the endless piles of books and magazines
sorted.

The unit is freestanding <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>