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WORKSHOP GUIDE

POWER TOOLS

o Wear appropriate safety gear: safety
glasses, a face shield for extra protection,
and hearing protectors or ear plugs. If
there is no dust collection system, wear a
dust mask. For exotic woods such as
ebony, use a respirator; the sawdust may
cause an allergic reaction. Wear work
gloves when handling rough lumber.

e Do not use a tool if any part of it is worn
or damaged.

o Keep your hands well away from a
turning blade or bit.

SAFETY TIPS

e Concentrate on the job; do not rush.
Never work when you are tired, stressed or
have been drinking alcohol or using
medications that induce drowsiness.

o Keep your work area clean and tidy;
clutter can lead to accidents, and sawdust
and wood scraps can be a fire hazard.

HAND TOOLS

o Use the appropriate tool for the job; do
not try to make a tool do something for
which it was not designed.

e Clamp down a workpiece to free both
hands for an operation.

¢ Do not force a tool; try removing less
material, or sharpen the cutting edge.

o Keep the edges of cutting tools sharp.

ANATOMY OF A BOARD

e Drape the power cord of a portable tool Edge End
over your shoulder to prevent it from e Cut away from yourself rather than
getting in the way and being damaged. toward your body.
CABINETMAKING CLAMPS
Spring clamp

Web clamp
Also known as band clamp or
strap clamp; typically available
with strap 15 feet in length. For
applying pressure in more than
one direction, such as clamping
four chair legs at once.

Trigger clamp

protect stock.

Handscrew
Also khown as screw
clamp. Comes in
various sizes with
Jjaws that can open
up to 16 inches wide.

Available in spans
of 6,12,18, 24 and
36 inches; designed
to be installed and
removed with one
hand. Padded jaws

Quick-
action
clamp
Also known as
cabinetmaker’s
clamp; typically
has a 2Y/2 throat depth and

a 4-inch span, but also available
in larger sizes.

C clamp
Available in sizes
up to 12 inches and

with deep throats for
extended clamping reach.

Pipe clamp
Suitable for
clamping longer
than 12 inches.
Consists of jaws attached to
Yz- or ®/a-inch-diameter pipe;

pipe length can be customized
to fit a particular span.

Available in a variety
of sizes for clamping
up to 4 inches; some
models have plastic tips
to protect stock.

Double-sided clamp

One side of clamp secured
to work surface and other
side to stock; features a
reach of up to 50 inches
depending on the model.

Bar clamp

Clamps up to & feet
in length available;
more common sizes
are 24, 36 and

45 inches.
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INTRODUCTION

Tan Ingersoll on building a

SHAKER CHEST

remember when I first came under the spell of Shaker furniture. Wandering the

halls of the Shaker Museum in Old Chatham, New York, I was transported to
another time, awestruck at the feeling evoked by those simple pieces. The Shakers were
a religious, utopian society that flourished in New England and the Midwest in the
19th Century. Their furniture designs were born at least partially out of a desire to
lead a simpler, more religious existence. In their quest, they achieved a purity of design
rivaled only by the work created for the Buddhist temples of Japan.

For lack of a more descriptive term, I have dubbed the cupboard and case of drawers
shown here “The Utility Chest.” Its prototype, whose original purpose is no longer
known, was built in Enfield, Connecticut, around 1825-1850. The surprising off-center
placement of the two small drawers demonstrates Shaker design at its height, pointing
not only to a purity of form, but to the asymmetry of human existence as well. The
original function of those two drawers may be lost today, but it is sure to have been
a practical one.

The utility chest is built of pine and measures 17 inches deep, 31 inches wide and
71 inches high. Its construction is relatively simple and can be accomplished using
a combination of standard casework-, door- and drawer-making techniques. For a
project like this, however, attention should be paid to the layout of the design. I find
it helpful to do a full-scale drawing on either a large piece of cardboard or the freshly
sanded top of my workbench to ensure that the scale is correct.

Finishing this piece was a considerable challenge. Most cabinetmakers are not fin-
ishers. It should be pointed out that the trick to any good finish is to build it up grad-
ually with multiple thin coats. In this case, a light yellow paint was used first, then steel
wool, followed by a wash of pumpkin paint, more steel wool, and an application of
orange shellac to warm up the yellow. The finishing touch comes with a light coating
of varnish or lacquer to protect the shellac.

Ian Ingersoll owns a cabinetmaking
shop in West Cornwall, Connecticut,
specializing in Shaker furniture.







INTRODUCTION

Michael Burns talks about

CRAFTSMANSHIP

he inspiration for this cabinet came from a small billet of Swiss pear given to me

seven years ago. I felt that it had taken me at least that long to acquire the skills
to work with this beautiful, but somewhat difficult wood. The pear was a dark golden
pink and had a soft appearance. I designed the cabinet to highlight the wood’s won-
derful surface and its ability to stand up to the shaping of delicate edge profiles. I want-
ed to show off the raw material.

I resawed the pear into veneers, a scant ¥s-inch thick, bookmatched them, and glued
them to a plywood core. I then edge banded and shaped the top and bottom. I doweled
the sides to small 1%-inch posts, needing solid wood for the joints with the legs. Next,
I doweled the top, bottom and sides together precisely, using one dowel per inch. I
finished all the pieces before gluing up. The legs, made from jarrah, were then notched,
glued and screwed to the corners of the cabinet.

Pear is as demanding as it is beautiful. The joinery must be tight and perfect; shght
imperfections are very noticeable. I spent a great deal of time sharpening my planes
to get the edge joints crisp and the surfaces unflawed. The jarrah, on the other hand,
was a pleasure to work with. It planed in any direction, sawed and shaped easily, and
took the light oil finish I applied very well. I finished the pear with several thin coats
of blond shellac, bringing out its color and surface markings.

Inside the cabinet are two drawers, each made of Andaman padauk and camphor.
Under the drawers, in the middle of the interior, is a curved shelf. I made the L-shaped
knife hinges and door pulls from patinated brass.

My inspiration comes from several sources, including my teacher Jim Krenov, Greek
architecture, Japanese craft and French cabinetmaker Emile Ruhlmann. What is impor-
tant in everything I make is that the influences are balanced, the craftsmanship is the
best I can achieve, and the results pleasing.

Michael Burns teaches cabinetmak-
ing at College of the Redwoods in
Fort Bragg, California.







INTRODUCTION

Terry Moore and his

WRITING DESK

B eing self-taught, I rely on a very informal approach to design. My furniture tends
to evolve as I proceed through the construction process. For example, seeking
an alternative to the common tapered leg, and inspired by 1920s cabinetmakers Jules
Leleu and Emile Ruhlmann, I developed a multifaceted fluted leg. To do this, I designed
a fixture for my spindle shaper that allowed me to profile and flute the twelve facets
of the leg. After much trial and error, I had one prototype leg and a whole new chal-
lenge: Namely, how to attach the leg to a table or desk apron. Eventually, I made a
mock-up of a desk with a diagonal corner post and attached the leg to the post.
Presenting the leg at a 45° angle produced visually pleasing details that became the
inspiration for this lady’s writing desk.

To construct the desk, I used a combination of mortise-and-tenon and dovetail
joinery. The drawers are also dovetailed. I chose Bubinga—African Rosewood—which
is remarkable for its striking figure and color. The grain pattern in the desk top was
achieved by resawing a plank into Vio-inch-thick veneer. A wonderful streak of light-
colored sapwood graces one edge of the plank. When the sapwood edges were glued
together into bookmatched (mirror image) panels, the results were spectacular.
Around the perimeter of the top and where the surrounding frame meets the panels,
Iinlaid a thin line of curly maple to add visual texture and to emphasize the frame-
and-panel effect. Adding curly maple pulls and a cockbead around the drawers further
enhanced the color contrast. All these features work together to evoke a sense of func-
tional elegance.

While this desk is obviously a complex piece, you should not feel intimidated; every
craftsman was once a novice. You can, with the right instructional information, along
with patience and practice, master all of the techniques that you will need. Remember,
though, the museums can wait to enshrine your masterpiece, so don’t bite off more
than you can chew right away. Start with simple projects that allow you to practise
your skills and develop your design sense. A simple project well executed is far better
than an elaborate piece that has been shoddily made. There will be failures and mis-
takes along the way, but this, too, is part of the process of learning. The main objective
is to enjoy your work and do the best you can.

Originally from Wales, Terry Moore
designs and builds fine furniture in
Newport, New Hampshire..
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CABINETMAKING TECHNIQUES

T he first step in any cabinetmaking
project is to select and prepare your
stock. As shown below, not all the wood
at a lumberyard is free of defects, so it
is important to choose boards carefully.

Whether you are building an armoire
or a toy box, most stock is readied in

roughly the same way. The procedures
illustrated on pages 13 to 15 cover the
basic techniques. For rough, or unsur-
faced lumber, first pass one face across
the jointer, then one edge, producing
two surfaces that are at 90° to each oth-
er. Next, plane the second face, making

it parallel to the first. Now you are ready
to rip your stock to width and crosscut
it to length. For dressed, or surfaced lum-
ber, you only have to joint one edge, then
rip and crosscut. Before gluing up a piece
of furniture, be sure to sand any surfaces
that will be difficult to reach afterwards.

CHOOSING LUMBER
COMMON WO0OD DEFECTS
Knot Check
A dark whorl surrounded by new Splits across growth
growth rings; may fall out, affect- rings, affecting
ing appearance. Avoid sawing dipcandlice
through this defect.
\ Pitch
Resin accumulation on
surface; can affect
finishing
e
Twist Crook \
Uneven or irregular warping; End-to-end curve
makes board unstable and along edge

prone to further warping

along face ;

Bow
End-to-end curve

Edge to-edge curve

along face ; ;

Selecting stock for cabinetmaking

Wood is available in two broad categories: hardwood and softwood.
Although the terms are botanical rather than descriptive, hard-
woods, such as mahogany and cherry, are preferable for most
cabinetmaking projects because they are, in fact, generally
harder. Before buying lumber, examine it carefully. Check its
color, texture and grain patterns, and select stock that you find
visually appealing. Lumber is usually milled in one of two ways:

Quarter-sawed, or edge-grained lumber has a tough surface and
is generally stable; plain-sawed, or flat-grained lumber, although
less expensive, is more prone to warping and shrinking. Whatever
type of wood you buy, choose kiln-dried lumber, and watch out
for defects. Some of those shown above only affect appearance,
but others can make the wood difficult to cut, joint or plane.
You can avoid defects by buying “select” lumber when possible.

12
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CABINETMAKING TECHNIQUES

JOINTING A BOARD

Maintaining proper pressure

on the outfeed table

For most operations, set a cutting depth
between Y8 and s inch. To joint a board
edge, feed the stock slowly into the cut-
terhead, pressing its face against the fence
while keeping the edge flat on the jointer
tables. Be sure to feed the workpiece so
the knives are cutting with the grain.
Continue feeding the stock until your
right hand approaches the outfeed table.
Then reverse the position of your hands
without stopping the cut. Gradually slide
your left hand toward the back of the
workpiece, maintaining pressure against
the fence (left). Shift your right hand
farther back on the stock to maintain
downward pressure just to the outfeed
side of the knives. Continue these hand-
over-hand movements until the pass is
completed. To joint the face of a board,
follow the same procedures, using push
blocks to feed the stock.

Outfeed table

PLANING STOCK

Feeding the workpiece into the cutterhead
Set a cutting depth up to %s inch. Stand
to one side of the workpiece and use
both hands to feed it carefully into the
machine, keeping the edges of the stock
parallel to the planer table. Once the
machine grips the board and begins
pulling it across the cutterhead, support
its trailing end to keep it flat on the table
(left). Then move to the outfeed side of
the planer. Support the workpiece with
both hands until it clears the outfeed
roller. To prevent stock from warping,
avoid passing only one face of a board
through the machine; instead, plane the
same amount of wood from both sides.

13



CABINETMAKING TECHNIQUES

RIPPING A WORKPIECE

Blade guard

CROSSCUTTING STOCK

Using the miter gauge

With the workpiece flush against the
miter gauge, align the cutting mark with
the blade. Position the rip fence well
away from the end of the stock to pre-
vent the cut-off piece from jamming up
against the blade and kicking back
toward you. Hook the thumbs of both
hands over the miter gauge to hold the
stock firmly against the gauge and flat
on the table, then feed the board into
the blade (right). (Caution: Blade guard
partially retracted for clarity.)

Using the rip fence as a guide

Set the blade height about % inch above
the workpiece. Position the rip fence for the
width of cut, then push the stock into
the blade, pressing it against the fence
with your left hand and feeding with both
thumbs (left). Stand to one side of the
workpiece and straddle the fence with
your right hand, making sure that neither
hand is in line with the blade. Keep push-
ing the board until the blade cuts through
it completely. To keep your hands from
coming closer than 3 inches from the
blade, complete the cut with a push stick.
(Caution: Blade guard partially retracted
for clarity.)

Miter gauge

14




CABINETMAKING TECHNIQUES

SANDING

Stop block

Using a sanding block

Clamp stop blocks to a work surface at both ends of the
workpiece to hold it steady. Fit a sanding block with a piece
of abrasive paper and sand the surface of the stock along
the grain, applying even, moderate pressure (above). Use
long, smooth, overlapping strokes until the surface is smooth.
Repeat with a finer-grit paper for a smoother finish. To pre-
vent rounding the edges of the workpiece, keep the sanding

block flat on its surface, and work up to—but not over—the edge.

THE BELT SANDER AS PLANER

Using a belt sander

Use a stop block to keep the workpiece from moving. Install

a sanding belt and drape the power cord over your shoulder

to keep it out of the way. With the sander parallel to the wood
grain, turn it on and slowly lower it onto the surface, holding

it firmly with both hands (above). Move the machine back and
forth with the same type of strokes you would use with a sanding
block. To avoid gouging the surface, keep the sander flat and
always moving; do not let the machine rest in one spot.

Smoothing a panel
If a planer is not available to even out

it

the surface of glued-up panels, use a belt
sander. The diagrams on the left illustrate
the correct sequence of operations. First,
slowly move the sander back and forth
across the surface at a 45° angle to
the wood grain (far left). Be sure to cover the
entire surface, but do not let the sanding
drum run completely off the edges of the
panel; this may round the corners. Next,
make a second pass back and forth
diagonally across the grain in the oppo-
site direction (center left). Finally, run
the tool along the wood grain to remove
any scratches left by the earlier sand-
ing (near left).

15







CARCASE CONSTRUCTION

he basic box—or carcase—fea-

tured in this chapter has long
been the starting point of many
types of furniture. The earliest
examples were simple coffers, nailed
or pegged together, that served dou-
ble-duty as chests or benches. Today,
there are seemingly limitless varia-
tions on that same basic design. The
smallest examples of carcase con-
struction feature delicate pieces of
highly figured, exotic woods, such
as bird’s-eye maple, rosewood or
Hawaiian koa, that are assembled
with precise joints and delicate
hinges to form jewelry boxes and silver chests. Larger but still
compact boxes provide the framework for drawers.

Once assembled, the type of carcase examined in the pages
that follow can be the basis for anything from a small dresser
or tool chest to a floor-to-ceiling cabinet or a home-enter-
tainment center. The later chapters in this book look at the
subsequent steps—adding drawers, doors or legs—so as to
turn the basic carcase into a finished piece of furniture.

Although carcases and drawers are designed to withstand
different types and levels of stress in use, there are certain con-
struction techniques that are applicable to both. Where appro-
priate, a cross-reference to the Drawers chapter will be included
to direct you to a drawer-building technique that could prove
useful for constructing carcases.

All carcases consist of four panels joined together to form
a box. A key requirement is that the wood grain of all the

Using biscuit joints to assemble panels offers two very
appealing benefits: strength and ease of assembly. A biscuit
joiner cuts semicircular grooves into mating panels. The
slots are filled with glue and biscuits of compressed beech,
then the panels are butted together to form a perfect joint.

Drawers, shelves and a veneered plywood
back panel transform a typical carcase into an
elegant bookcase. The drawers run along fixed

shelves set into dadoes cut in the side panels.

panels run in the same direction.
Since wood expands and contracts,
especially across the grain, the pan-
els will expand and contract togeth-
er at the same rate, preserving the
structural integrity of the box.
Assembling a carcase with the grain
of adjacent panels at right angles to
each other virtually ensures that one
of the panels will eventually split;
when wood is ready to move, it is
almost impossible to stop.

Much of the character and indi-
viduality of a particular carcase
design derives from the method of
assembling the panels. There are a great many types of corner
joints you can use; some of the most common include dovetails,
lock miters, rabbets, miter-and-spline joints, biscuit joints, and
box and finger joints. Because dovetail joints are highly regarded
for their strength and beauty in solid wood, one variety—the
hand-cut through dovetail—is featured in this chapter (page
27). 1t can also be cut more quickly with a jig as shown in the
Drawers chapter (page 80). In the eyes of many woodworkers,
a well-made hand-cut dovetail joint is visible proof of the cab-
inetmaker’s competence.

For plywood carcases, rabbet (page 34) or biscuit joints—also
known as plate joints— (page 36) are better choices. Both offer
pretty much the same strength as dovetail joints and, although
less esthetically pleasing, they are quick and easy methods of
assembly. The convenience factor becomes a major consider-
ation if you are faced with producing a large number of carcases.

17




ANATOMY OF A CARCASE

hether it is a box that will house

a couple of drawers and a shelf or
a china cabinet destined to grace your
dining room, the carcase you build will
feature many of the basic elements illus-
trated below. First, it will have four sides,
or panels, which are usually the same
width and thickness. Another require-

This simple carcase-framed cabinet
features edge-glued panels of ash and
rabbeted corner joints cut on a table saw.
A fixed upper shelf is set in dadoes cut
into the side panels; a lower adjustable
shelf rests on hidden supports.

ment is that parallel panels must have
the same dimensions.

Although a panel can be made from
a single piece of lumber, it is generally
less expensive to glue narrower boards
edge-to-edge to form the wide surface
(page 20). Once glued up, the panels are
planed, jointed on one edge, cut to size,

FPanel

and then their surfaces are sanded. A
third option—one which combines the
economy of glued-up panels and the
ease of solid lumber—is to use hard-
wood plywood, which can be made to
look like solid wood, by the addition of a
banding along exposed edges (page 39).
Constructing carcases from plywood

Used to form the top, bottom and
sides of the carcase. May be a sin-
gle piece of plywood or solid lumber,
but panels are more commonly made
from smaller boards glued edge to
edge; dowels may be used to help
with alignment. Individual boards ~

can be of varying widths, but are
usually 2 to 5 inches wide.

Corner joint

Secures the ends of the
panels together; rabbet
Joint is shown, but dovetail
and plate joints are also
popular choices.

Back

Usually 4-inch plywood
piece nailed and glued into
a rabbet routed along back
edge of the panels.

Shelving
May be plywood or single
piece of wood, but often made
from edge-glued boards. Fixed
shelves are glued in dadoes
routed on the inside surfaces
of side panels; adjustable
shelves rest on supports.

18




CARCASE CONSTRUCTION

does have its disadvantages, however.
It reduces your flexibility when it comes
to the joinery; dovetails, for example,
simply will not work. It also rules out
such esthetic possibilities as creating
attractive grain patterns on the
panels by edge gluing carefully
T matched boards.

Edge banding

Decorative veneer commercially available but
can be made in the shop; glued to exposed
edges of plywood panels and shelves.

If you plan to add edge banding or
install shelves (page 41), you must antic-
ipate those steps before gluing the panels
together. For shelves, you will need to
rout dadoes or bore dowel holes on the
inside surfaces of the side panels.

For more detail on the cutting, joint-
ing, sanding and other procedures

necesssary to prepare boards and panels,
refer to the Cabinetmaking Techniques
section on page 12. Of the many joinery
methods that can be used to connect the
panels of a carcase, this chapter focuses
on three of the most common: the
hand-cut through dovetail joint, the
plate joint and the rabbet joint.

CORNER JOINTS

Through dovetail joint

Tapered pins on one panel interlock with
angled tails of the other; offers large
gluing surface. For best appearance,
pins are usually cut at the ends of
the top and bottom panels; tails
are sawn at ends of the side panels.
Strong, decorative joint for solid lum-
ber; not recommended for plywood.
Good choice when featuring joinery
as an element of design.

Plate or biscuit joint

Biscuits of compressed wood fit
into slots in the mating boards;
glue swells the biscuits, strength-
ening the joint. To conceal end
grain when viewed from the side
of carcase, slots are usually cut
into end grain of top and bottom
panels and into mating faces of
side panels. Strong joint for solid
lumber or plywood. Not decorative
but quick and easy to make.

Rabbet joint

Edge of one board fits into rabbet
cut in the mating board; offers
large gluing surface. To conceal
end grain of top and bottom
panels, the rabbets are normally
cut into the side panels. Strong
Joint for solid lumber or plywood.
Also used to join carcase back
to panels. Not as decorative as
a through dovetail, but much
simpler to make.

19




MAKING WIDE PANELS

M ost woodworkers make up the
wide panels for a carcase by gluing
boards together edge-to-edge. Building
a carcase this way is not a matter of cut-
ting costs at the expense of strength.
Panels of edge-glued boards are every bit
as strong as a single piece of lumber. In
fact, a proper glue joint provides a sturdier
bond than the fibers of a piece of wood.
Follow the steps detailed below and
on the following pages to assemble pan-
els. Apart from a supply of glue and an

assortment of clamps, all you need is a
level work surface or a shop-built glue
rack (page 24). To help keep the boards
aligned, some woodworkers also use
dowels (page 25). For more information
on selecting glue, refer to the inside back
cover of this book.

Selecting your wood is an important
part of the process. Do not buy green
wood or stock that is cupped or twisted,
and avoid using wood with a high mois-
ture content, which can adversely affect

the glue. Instead, buy lumber that has
been dried in a kiln. If you are working
from rough stock, begin preparing
boards by jointing a face and an edge,
then planing the other face. Next, cross-
cut the boards, leaving them roughly 1
inch longer than their finished length,
and joint an edge of each piece. Rip the
stock so that the combined width of all
the boards exceeds the finished width
of the panel by about 1 inch, then joint
the cut edges.

Edge-glued boards should create the
illusion of a single piece of wood rather
than a composite. Experiment with the
boards in different configurations to
produce a pattern that is visually inter-
esting, but make sure that the grain runs
in the same direction on all of the pieces.

EDGE GLUING

Arranging the boards

Set two bar clamps on a work surface
and lay the boards on them. Use as many
clamps as necessary to support the boards
at 24- to 36-inch intervals. To keep the bars
from moving, place them in notched wood
blocks (inset). Use a pencil to mark the end
grain orientation of each board as shown,
then arrange the stock on the clamps to
enhance their appearance (photo above).
To minimize warping, arrange the pieces so
that the end grain of adjacent boards runs in
opposite directions. If the grain is difficult
to read, dampen or sand the board ends to
make it show up more definitely. Once you
have a satisfactory arrangement, align the
stock edge-to-edge and use a pencil or chalk
to mark a triangle (right). This will help you
correctly rearrange the boards if you move
them prior to final assembly.

/ End grain mark
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Two ways to

spread glue

To epread a glue bead
quickly and evenly, use a
rubber-based printer's brayer,
available in a variety of sizes at
art supply stores. To clean the
roller after use, roll it repeatedly
over a scrap board. For a shop-made
glue spreader, use a 6-inch length of
1/2-inch dowel as a handle to hold a
2-inch section of a broken or worn
hacksaw blade. Use a backsaw or
band saw to cut a shallow slot in one
end of the dowel, making it thin enough
to hold the blade section snugly. Fit the
blade teeth-side-out into the slot.

Applying the glue

To avoid marring the edges of the
panel when you tighten the clamps,
cut two pieces of scrap wood at least
as long as the boards to be glued, and
use them as pads. Leaving the first
board face down, stand the other
pieces on edge so that the triangle
marks face away from you. Apply
a thin glue bead to each board (left),
just enough to cover the edge com-
pletely when the adhesive is spread.
Too little glue will result in a weak
bond; too much will cause a mess
when you tighten the clamps. Use a
small, stiff-bristled brush to spread
the glue evenly on the board edges
(above), leaving no bare spots. Do
not use your fingers for spreading;
adding dirt or grease to the glue will
weaken the bond and slow the drying
time. Move on to step 3 as soon as
possible to prevent the glue from dry-
ing before you tighten the clamps.

2




CARCASE CONSTRUCTION

Leveling the boards

For adjacent boards that do not lie
perfectly level with each other, use a
C clamp to hold them in alignment.
Protecting the boards with wood pads,
center the clamp on the joint near the
end of the stock; place a strip of wax
paper under each pad to prevent it from
sticking to the boards. Then tighten the
clamp until the boards are level (right).
Refer to the manufacturer’s instructions
for the glue’s drying time. If you are short
of clamps, mark the time on the panel
so that you can move on to the gluing
of the next panel as soon as possible.

3 Tightening the clamps
Set the boards face down and line

up their ends, making sure that the
sides of the triangle align. Tighten the
clamps under the boards just enough
to butt them together, checking again
for alignment. Avoid overtightening
the clamps or the boards may buckle
up at the joints. Place a third clamp
across the top of the boards, centering
it between the two underneath. Finish
tightening all of the clamps in turn
(left) until there are no gaps between
the boards and a thin bead of glue
squeezes out of the joints.

e i

T
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SHOP-HP

Preventing
clamp stains
The metal bar of a clamp
can be stained by adhesive
that drips during gluing
operations. Dried glue can
also interfere with the
ratcheting action of
some clamps. To elimi-
nate the problem, use a
hacksaw or band saw to cut
a roll of wax paper into 2-inch-
wide mini-rolls. Then, each time
you apply a clamp, tear off a strip
of paper to wrap over or under the bar.

Removing the excess glue

Use a plastic putty knife to remove
as much of the squeezed-out glue as
possible before it dries. The moisture
from glue left on the surface will be
absorbed by the wood, causing swelling
and slow drying; hardened adhesive
can also clog sandpaper, dull planer
knives and repel wood stain. Once the
glue has dried, remove the clamps from
the top of the boards, and use a paint
scraper to remove any squeeze-out that
remains (left). Remove the lower clamps,
then prepare the panel for joinery by
planing it, jointing an edge and cutting
the piece to its finished dimensions.
Use a belt sander to smooth the sur-
faces that will be hard to reach once
the carcase is assembled.
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GLUE RACK

A shop-built rack made from two
sawhorses provides a convenient
way to hold the clamps for gluing
up a panel. To build the jig, remove
the cross piece from your sawhorses.
Cut replacements the same width
and thickness as the originals, making
them at least as long as the boards
that you will be gluing.

Use a hand saw or a band saw to
cut notches along one edge of each
cross piece at 6-inch intervals. Make
the cuts wide enough to hold a bar
clamp snugly and deep enough to
hold the bar level with the top of the
cross piece. You can also cut notches
to accommodate pipe clamps, but
bar clamps are stronger.

To use the glue rack, seat at least
two bar clamps in the notches so
that the boards to be glued are
supported at least every 24 to 36

inches. The rest of the operation is
identical to edge gluing boards on a
work surface as shown in steps 3 to
5 on the preceding pages.

Cross piece
2"x6"x 30"

Metal
bracket
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DOWELS: AN AID TO ALIGNMENT

Many woodworkers use dowels to help
with the alignment of boards in a pan-
el. One of the problems in using this
technique is that the wood pins have
to be precisely centered on the edges
of the boards to be joined. In the photo
at left, location points have been made
for the dowels—one about 3 inches
from each end of the boards and one
in the middle. A line is then scribed
across the points with a cutting gauge
set to one-half the thickness of the
stock. The lines intersect at the center
of the board edges, guaranteeing per-
fect placement of the dowels.

Boring the dowel holes

Locate points for dowels on the board
edges (photo above). To avoid splitting
boards with the pins, use grooved dowels
that are no more than one-half as thick
as the stock. Fit a drill with a bit the same
diameter as the dowels, then wrap a strip
of masking tape around the bit to mark
the drilling depth, which should be slight-
ly more than one-half the length of the
dowels. Keep the drill perpendicular to the
board edge as you bore each hole (right),
withdrawing the bit when the masking tape
touches the stock. (Although the drill (i R
press can also be used to bore the holes,
keeping longer boards steady on the
machine's table may prove difficult.) &y

Masking tape

25




CARCASE CONSTRUCTION

-

P

)

Dowel N
center > Dowel
b
Pinpointing mating dowel holes Gluing up the hoards

Insert a dowel center the same diameter as the dowels
in each of the holes (above), then set the boards flat on the
clamps with the triangle mark facing you. Align the ends of
the boards and butt the edge of the second board against
that of the first. The pointed ends of the dowel centers will
punch impressions on the wood, providing starting points for
the mating dowel holes. Bore these holes to the same depth
as in step 1, then repeat the procedure for the third board.

Apply glue to the board the same way as when edge
gluing (page 21). Then use a pencil tip to dab a small amount
of adhesive in the bottom of each dowel hole. Avoid spreading
glue directly on the dowels; they absorb moisture quickly and
will swell, making them difficult to fit into their holes. Insert
the dowels (above), then tap them into final position using
a hammer. Avoid pounding on the dowels; this may cause a
board to split. Close up the joint, then tighten the clamps
(page 22). Remove the excess glue (page 23).

oo

SHOP TIP

Inserting dowels with

a depth gauge

To avoid the risk of splitting
boards when inserting dow-
els, use this simple
shop-made depth
gauge. Rip a 9-inch-
long board to a thick-
ness that is exactly i
one-half the length of the . #
dowels. Bore a hole that is
slightly wider than the thick-
ness of the dowels through the gauge near one end.
Then place it around each dowel when you tap it into
its hole. The dowel will be at the correct depth when
it is flush with the top of the depth gauge.

7
#
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CARCASE JOINERY

here are many ways of joining car-

case panels together. The pages that
follow will examine three of the most
popular choices: dovetail, rabbet and
plate joinery. As shown in the photo at
right, the interlocking pins and tails
of a through dovetail joint give both
solidity and distinctive appearance.
Cutting such a joint with the tradition-
al hand tools is considered a rite of
passage for aspiring woodworkers. It
requires skill and practice to perfect.
It also leaves room for creativity, since
it allows you to choose the width of
pins and tails to give your joints an

Dovetail joint

esthetically pleasing look. The same
joint can be executed in far less time, but
with equal precision, using a router and
a jig; that approach is demonstrated
in the Drawers chapter (page 80-81).
You may also want to try the half-

blind dovetail, which is examined on
pages 82-84.

If you prefer somewhat simpler
forms of joinery, try either the rabbet
or the plate joint (page 34-37). Both
are ideal for joining plywood pan-
els, which are not suited for dovetails.
Whichever type of joinery you select,
you must plan ahead for the later stages
of your cabinetmaking projects, such as
installing back panels, shelving, edge
banding or drawers. Some drawer-hang-
ing methods, for example, require you
to rout a groove in the side panels before
the carcase is assembled.

DOVETAIL JOINTS
Waste Shoulder line
o=
74
x % x / \x X x /
Half-pin
=
X x x / : \x X x /
Center Dovetail square
e

o

o Fik

Pin board

K

</ \x xx/ A xx/ \wx 1/ \sx xf A

Outlining the pins

Mark the outside face of each panel with a big X, then set a
cutting gauge to the thickness of the stock and scribe a line
along the ends of the four panels to mark the shoulder of the pins
and tails. The panels that will form the top and bottom of the
carcase will be the pin boards. Secure each one in turn in a vise
and use a dovetail square to outline the pins on the ends of the
board as shown in the sequence above. Start with half-pins at
each edge, making sure that the narrow ends of the pins are on
the outside face of the board. Next outline the waste sections
adjacent to the half-pins, then mark the center of the board end.

Outline a pin at the center mark, then outline the remaining
pins (above, right), marking all the waste sections with Xs.
(You can also use a sliding bevel gauge to outline the pins;
set an angle of about 1:6 for softwood or 1:8 for hardwood.)
There are no rigid guidelines for the number of pins or for
the spacing between them. But evenly spaced pins that are
at least one-half the size of the waste sections around them
make for an attractive and solid joint. Use a combination
square to extend all the dovetail marks so that they reach
the shoulder lines on both faces of the boards.
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Cutting the pins

Secure the first pin board in a vise
so that the outside face of the panel is
toward you. Use a dovetail saw to cut
along the edges of the pins, working from
one side of the panel to the other. Some
woodworkers prefer to cut all the left-hand
edges first, then move on to the right-
hand edges. For each cut, hold the panel
steady and align the saw blade just to the
waste side of the cutting line. Use smooth,
even strokes, allowing the saw to cut on
the push stroke (right). Continue sawing
right to the shoulder line, making sure
that the blade is perpendicular to the
line. Next, use a coping saw (step 3) or
a chisel (step 4) to remove the waste
between the pins. Repeat the procedure
at the other end of the board and at both
ends of the other pin board.

Dovetail saw

Coping saw

Removing the waste with a coping saw

Stand on the other side of the panel
and begin cutting away the waste wood
between the pins. At the side of each pin,
slide a coping saw blade into the kerf and
rotate the frame without striking the end
of the board. Cut out as much of the waste
as you can while keeping the blade about
Y16 inch above the shoulder line. Cut (left)
until you reach the kerf on the edge of the
adjacent pin. Pare away any remaining
waste with a chisel (step 5).
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Removing the waste with a chisel

Set the panel outside face up on a work surface and
clamp on a guide block, aligning its edge about Y6 inch to
the waste side of the shoulder line. Using a wood chisel no
wider than the narrow side of the waste section, butt the flat
side of the blade against the guide block. Hold the end of
the chisel square to the face of the panel and strike it with a
wooden mallet (left), scoring a line about Y&-inch-deep. Then
turn the chisel toward the end of the panel about ¥z inch
below the surface of the wood and shave off a thin layer of
the waste (below). Continue shaving away the waste in this
fashion until you are about halfway through the thickness of
the panel, then move on to the next section. When you have
removed all the waste from this side, turn over the panel,
and work from the other side until the pins are all exposed.

Final paring

With the panel outside face up, align the edge
of a guide block with the shoulder line on the panel
and clamp it in place. Butt the flat side of a chisel
against the block, and using your thumb to hold the
blade vertical, gently tap on the handle to pare away
the final sliver of waste (/eft). Repeat the process
between the other pins until there is no waste
beyond the shoulder line.
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Marking the tails

Use a pencil to outline the tails (right),
then remove the clamps and use a combi-
nation square to extend the lines onto the
end of the board. Mark the waste sections
with Xs, then outline tails on the other
end of the board and at both ends of the
other panel.

Preparing to outline the tails

Set one of the tail boards outside
face down on a work surface and clamp
a guide block on top of it with the edge
of the block flush with the shoulder line.
Then hold the end of one of the pin
boards against the guide block with its
outside face away from the tail board.
Fasten a handscrew to the pin board
and use another clamp to hold it firmly
in position (left).
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Cutting the tails and removing waste

Use a dovetail saw to cut the tails
the same way you cut the pins (step 2).
Some woodworkers find that angling the
board, as shown rather than the saw
makes the cutting go easier. In either
case, saw smoothly and evenly, and stop
just a fraction of an inch before you reach
the shoulder line. Remove the bulk
of the waste with either a coping saw
(step 3) or a chisel (step 4), then pare
away the final bits of waste down to
the shoulder line (step 5).

Dry-fitting the carcase

up the carcase (step 10).

Before gluing up the carcase, assemble it to check
the fit of all the joints. Stand one of the pin boards on
a wood block, then align a mating tail board with it;
support the other end of the tail board with a sawhorse.
Press the joint together by hand as far as it will go,
then tap the two ends the rest of the way into place,
while protecting the workpiece with a scrap board. To
avoid binding and damaging the pins, close the joint
evenly along its whole length (left). Join the other pin
and tail boards the same way, tapping only on the tail
board. The joints should be tight enough to require a
little gentle tapping, but avoid using excessive force.
If the joint is clearly too tight, mark the spot where it
binds, then disassemble the panels and use a chisel to
pare away a little more wood. Dry-fit the carcase again
and make further adjustments, if necessary. If there is
any gap between a pin and a tail, insert a thin wedge to
fill it (page 32). At this point, you will need to see
to the other requirements of your project, such as
installing a back panel (page 38) and edge banding
(page 39), if desired, then preparing the sides for
shelves (page 41) or drawers. Once that is done, glue
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10 Gluing up the carcase
To apply proper pressure when
tightening the clamps, use four wood
pads specially notched for dovetail joints.
Make the pads the same length as the
carcase panels are wide, and cut away
little triangular notches so that the wood
will only make contact with the tails and
not exert pressure on the pins. Apply a
thin bead of glue on the faces of the pins
and tails that will be in contact when the
joints are assembled. Use a small, stiff-
bristled brush to spread the glue evenly,
// leaving no bare spots. Assemble the car-
case and install two bar clamps across
the faces of each of the pin boards in
turn. Tighten the clamps a little at time
(left) until a little glue squeezes out of
the joints. Remove the excess glue (page
23), and keep the clamps in place until
the glue is dry.

~ Wood pad

A

SHOP TIP

Dealing with a
defective dovetail
Even a slight error
in cutting dovetails
can result in a small
gap between a pin
and a tail. If the gap is
small, fill it with a thin trian-
gular chip of veneer or a wood shav-
ing cut from the panel stock. To make the ‘
wood chip less obvious, cut it so that its grain will run
in the same direction as that of the pins. Use a dovetail
saw to straighten out or deepen the gap, if necessary.
Apply a little glue in the gap and insert the chip, which
should fit snugly.
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CARCASE-SQUARING BLOCKS
Unless you are installing a back
panel on a carcase, it can be diffi-
cult to keep the four sides square
during glue up. A shop-made car-
case-squaring block (right) placed
on each corner will help a great
deal. For each block, cut a piece of
3/s-inch plywood into an 8-inch

square. Fit a drill press or an electric
drill with a 2-inch-diameter hole saw
or circle cutter, then bore an open-
ing in the center of the block. (The
hole will prevent glue squeeze-out
from bonding the block to the car-
case.) Next, outfit your table saw

with a dado head that is the same
width as the thickness of the stock,

Carcase-squaring
block

and cut two grooves at right angles
to one another, intersecting at the
center of the block.

To use the jig, apply the glue
and assemble the carcase, then fit
a block over each corner (left),
centering the hole at the point
where two panels join. Make sure
that the dadoes on the blocks fit
snugly around the edges of the pan-
els. Install and tighten the clamps.

SHOP TIP

Checking a carcase for square

To prevent clamp pressure from
pulling a carcase out of square dur-
ing glue up, measure the diagonals
between opposite corners immedi-
ately after tightening the clamps.
The two results should be the
same. If they are not, the carcase
is out-of-square. To correct the
problem, loosen the clamps, then
elide one jaw of each clamp away
from the joint at opposite corners

N

as shown. Tighten the clamps and check again for square,
shifting the clamps as necessary until the carcase is square.
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RABBET JOINTS

Featherboard

«

!a

Quick and easy to cut and assemble,
the rabbet joint is ideal for both solid
wood and plywood carcases. The joint
is made up of a board or panel that fits
into a rabbet cut on its mating piece.
The width of the rabbet should be
equal to the thickness of the stock. In a
carcase, the joint is best cut into the side
panels so that the end grain of the top
and bottom will be covered. Although
stronger than simple butt joints, rabbet
joints frequently require screws or nails
for reinforcement.

Auxiliary fence

Cutting the rabbets

Mark a cutting line for the width of
the rabbet on the leading edge of one
side panel. Then, install a dado head
slightly wider than the rabbet and lower
it below the table. Screw an auxiliary
wood fence to the saw'’s rip fence and
mark the depth of the rabbet on it; the
depth should be one-half the thickness
of the stock. With the metal fence clear
of the dado head, position the auxiliary
fence over the table opening. Turn on
the saw. Raise the blades slowly into the
wood up to the depth line. Turn off the
saw and line up the panel and auxiliary
fence for cutting the rabbet. Clamp a
featherboard to the fence above the
dado head to hold the panel securely
against the table. Turn on the saw and
make the cut (above), then repeat the
process for the remaining rabbets in the
side panels. (Caution: Blade guard
removed for clarity.)

SHOP TIP

Invisible nailer
To conceal hails
driven into a car-
case panel, use
a blind nailer.
The commercial
device works like
a mini-plane, lift-
ing a thin wood
shaving under which a nail can be driven. The shaving
can then be glued right back down to hide the nail head.
Set up the nailer following the manufacturer’s instruc-
tions—usually for a /zz-inch-thick shaving. And practise
on a scrap board before using the nailer on an actual
workpiece. The shaving you raise must be long enough
to let you drive the nail comfortably. A strip of tape will
hold the shaving down while the glue is drying.
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Gluing up the carcase

Dry-fit the carcase, then make any other necessary
preparations, such as installing a back panel or preparing
the sides for shelving. Then, apply a thin bead of adhesive
in the rabbets and on the contacting surfaces of the top
and bottom panels. Use a brush to spread the glue evenly,
leaving no dry spots. Assemble the carcase and install two
bar clamps across the top and bottom panels, protecting
the workpieces with wood pads. Tighten the clamps a little
at a time until glue starts to squeeze out of the joints.
Reinforce the joints with screws about 1 inch from the
edges of the top and bottom panels; for additional strength,
drive more screws in the middle. If you wish to conceal the
screw heads with wood plugs, bore holes in two stages
using an electric drill fitted with two different bits. First,
use a spade bit wide enough to make holes for the plugs;
then switch to a twist bit slightly wider than the screw
shanks for making clearance holes. Bore the clearance
holes deep enough to reach the side panels; angle the drill
slightly toward the inside of the carcase to increase the grip
of the screws. Then, drive the screws into place (right).

Installing wood plugs

To secure the plugs, apply a dab
of glue to the screw heads, then insert
a plug into each hole (left), aligning the
grain with that of the panels. Tap the
plugs in place with a wooden mallet,
then use a wood chisel to trim the pro-
jecting stubs flush with the surface of
the panels. Finally, remove any excess
glue (page 23).
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PLATE JOINTS

Although it lacks the allure of hand-cut dove-
tails, the plate or biscuit joint has grown

in popularity in recent years because of its
strength and simplicity. The joint is cut with
a plate joiner, shown in the photo at left. The
tool works somewhat like a miniature circu-
lar saw, with a retractable blade that plunges
into mating workpieces. Glue is applied and
an oval-shaped biscuit of compressed beech

is inserted into matching slots on each piece.
The carcase is then assembled. Since the blade
projects from the tool only while it is cutting,
the plate joiner is very safe to use. Guide lines
on the base plate of the machine make it a sim-
ple matter to align the slots in mating boards.
The slots are cut slightly larger than the bis-
cuits, permitting a small margin of error
while still ensuring a properly aligned joint.

Marking the location of the joints

Identify the outside face of each pan-
el with an X, then mark location points for
the slots along each of the four corners.
Start with one of the side panels outside
face down on a work surface and hold
the top panel at a 90° angle to it. Use a
pencil to mark lines that overlap the
face of the top piece and the end of the
side panel about 2 inches in from each
corner; make a third mark midway along
the edge. Wider panels will require addi-
tional biscuits; in general, there should
be one biscuit every 4 to 6 inches. Mark
similar slot location points on the other
three corners of the carcase.
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Top panel

Faceplate /

Side panel

Support board

7

Cutting the slots

Leaving a side panel outside face down on the work surface,
set the top piece outside face up on top of it. Offset the ends of
the two workpieces by an amount equal to the thickness of the
stock. Make sure that mating slot location marks on the two
panels are perfectly aligned. Protecting the top panel with wood
pads, clamp the two workpieces in place and set in front of
them a support board the same thickness as the stock. This set-
up will allow you to cut all the slots for one corner of the carcase
without moving the panels. Follow the manufacturer’s instruc-
tions for setting the depth of cut on the plate joiner; it usually

depends on the size of biscuit being used. Resting the plate
joiner on the support board, butt the machine’s face
plate against the end of the top panel and align the guide
line on the faceplate with a slot location mark on the stock.
Holding the joiner with both hands, cut a slot at each mark
(left). To cut the mating slots in the side panel, butt the join-
er's base plate against the top panel and then align the
center guide line on the base plate with a slot location mark
on the top panel (right). Follow the same procedure to cut
slots at the other slot location marks.

Gluing up the carcase

Once all the slots have been cut, dry-fit the panels
and install a back panel if that is part of your design, or
make ready for shelves or drawers. Then glue up the car-
case: Set the side panels outside face down on a work sur-
face, and squeeze a bead of glue into each slot and along
the surface of the panels between the slots, inserting bis-
cuits as you go (/eft). Repeat for the top and bottom panels,
this time omitting the biscuits. To prevent the wooden
wafers from expanding before the panels are assembled,
do the gluing up as quickly as possible, fitting the side
panels on the bottom panel and then adding the top.
Install two bar clamps across the top and bottom panels
and tighten the clamps exactly as you would when gluing
up a carcase with rabbet joints (page 35).
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INSTALLING A BACK PANEL

Routing a rabbet for the panel

Fit the panels together and set the carcase on a work surface with its
backside facing up; install a bar clamp with a support board across the top
and bottom panels, as shown. Install a %-inch rabbeting bit with a ball-
bearing pilot on your router, then set the depth adjustment to cut %6 inch
deeper than the thickness of the back panel you will be installing. Starting
at one corner, rest the router’s base plate on the support board with the bit
just clear of the workpiece. Grip the router firmly with both hands and turn it
on, guiding the bit into the panel. Once the pilot butts against the stock,
pull the router slowly toward the adjacent corner, keeping the base plate
flat. When you reach the corner, turn the router off. Reposition the support
board and cut rabbets along the edges of the three remaining panels in the
same manner (above).

Squaring the corners

Use a pencil and a straightedge to mark
square corners in the rounded ends of the
rabbets. Select a wood chisel that is wide
enough to finish off the corners with two
perpendicular cuts. At each corner, stand
the tip of the chisel on the mark that runs
across the grain, making sure that the bevel
faces the inside of the carcase. Use a wood-
en mallet to strike the chisel (above), cutting
to the depth of the rabbet. Align the chisel
with the other mark and strike the handle
again. (Making the cut with the grain first
may cause the panel to split.)

Installing the panel

Cut a piece of plywood to fit snugly into the rab-
bets on the back of the carcase. Glue up the carcase
and, at the same time, apply a thin glue bead along
the rabbets for the back panel and on the contacting
surfaces of the plywood. Spread the glue evenly, set
the panel in position, then use small nails to secure
it at 4-inch intervals (left).
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EDGE BANDING

dge banding is the usual way of con-

cealing the visible edges of plywood
panels and shelves; it creates the illusion
that the carcase is made exclusively of
solid wood. You can choose one of two
options: Commercial edge banding,
shown on page 40, is available in a wide
variety of wood types, colors and thick-

SHOP-MADE EDGE BANDING

Applying the banding

Use the table saw to cut thin strips
of edge banding from a board; be sure to
use a push stick to feed the stock into the
blade. Make the strips slightly longer than
the panel and at least as wide as the pan-
el is thick. Grip the panel at each end in
a handscrew, then clamp the handscrews
to a work surface so that the front edge of
the workpiece faces up. Then apply a thin
glue bead to the edge of the panel and use
a small, stiff-bristled brush to spread the
adhesive evenly. Center the banding along
the panel’s edge; to hold it flat while the
glue dries, tape it very firmly at 2-inch
intervals. Use as many strips of tape as
necessary to eliminate any gaps between
the banding and the edge of the panel.

nesses. Installing it is simply a matter of
cutting off the lengths you need from a
roll, setting the banding in place and
heating it with a household iron to melt
the adhesive that bonds it to the surface
of the wood.

Although somewhat more painstak-
ing to apply, shop-made edge banding

offers several advantages over the store-
bought solution. You can make it from
any available wood species and cut it
to whatever thickness you choose;
Ys-inch-thick banding is typical. The
shop-made variety is also less expen-
sive—a consideration if you plan to
use a lot of banding.

Trimming excess banding

Once the glue has dried, trim any edge banding that
projects beyond the panel edges. Fit a router with a flush-
cutting bit, then rest the machine’s base plate on the panel
edge with the bit just clear of the excess banding. Holding
the router firmly with both hands, turn on the motor and
guide the bit into the excess banding. Once the bit’s pilot
butts against the panel, guide the router slowly against the
direction of bit rotation to the opposite end of the work-
piece. Make sure that the base plate and the pilot remain
flush with the panel. Lightly sand the edges and ends of
the banding to remove any remaining unevenness.
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CARCASE CONSTRUCTION

SELF-ADHESIVE BANDING

Applying the edge banding

Set a household iron on High (without
steam) and allow it to heat up. Meanwhile,
apply clamps to hold the panel upright,
and cut a strip of banding slightly longer
than the edge to be covered. Set the band-
ing adhesive-side down along the panel
edge. Holding the banding in place with
one hand, run the iron slowly along the
panel edge, pressing the trim flat. The heat
of the iron will melt the glue and join the
banding to the panel. Keep the iron mov-
ing; resting it on one spot for more than
a few seconds will leave scorch marks.

Flattening out the trim

Applying even pressure, run a
small hand roller back and forth along
the length of the edge banding to
smooth it out and bond it firmly to the
panel edge. Shave off any excess
banding with a laminate edge trim-
mer or a router (page 39).

Commercial
edge banding

SHOP TIP

Springboard for clamping

edge banding

For thick edge banding, it may
be necessary to clamp the band-
ing to a panel edge while the

glue dries. For a typical panel,
you might need three or four el [

bar clamps; a single clamp will suffice, ——
however, it you use a shop-made springboard. To make
the device, cut a gentle curve—'/a-inch-deep at its center—fro
one edge of a 2-inch-wide board the same length and thickness
as the panel. Center the panel on a bar clamp and set the con-
cave edge of the springboard against the edge banding. Use a
wood pad to protect the panel. Tighten the clamp until the
epringboard flattens against the banding.
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SHELVING

dding shelves to a carcase is one way

to turn a simple wood box into a
useful piece of furniture. The simplest
method for installing shelves is to bore
two parallel rows of holes in the side
panels of the carcase and insert com-
mercially available plastic or metal shelf
supports. The two alternatives shown in
this chapter require a little more prepa-
ration, but they have a payoff in that
there are no visible shelf supports to mar
the appearance of the finished piece. Like
commercial shelf hardware, hidden sup-
ports (below and page 42) are adjustable;
the difference is that they rely on nar-
row wood strips recessed in rabbets cut
into the underside of the shelves, and
this makes them all but invisible.

For fixed shelves (page 43), you have
to rout dadoes on carcase sides. The
shelves are then glued permanently in
place when the carcase is assembled.

' Shelf-drilling jig

Many woodworkers use commercial shelf-drilling jigs to help with the
job of boring parallel rows of holes. Clamped to the edge of the panel,
the jig ensures that the corresponding rows are perfectly aligned. The jig

in the photo allows you to bore holes at 1-inch intervals any distance from
the edges of the panel. For most projects 2 inches in from the edges is typical.

HIDDEN ADJUSTABLE SHELF SUPPORTS

0

0

Shelf support

Making and installing

the shelf supports
Bore holes for the shelf supports using a
commercial jig. After the carcase is assem-
bled, make two supports per shelf. For
each of them, cut a thin strip of wood
about 1 inch longer than the gap between
the rows of holes; make the strip wide
enough to hold a dowel at each end. To
mark positions for the dowels, insert a
dowel center into each of two parallel
holes, then press the wood strip against
the points. Use the indentations for the
dowel centers as starting points for boring
the holes. Make the holes in the shelf-
support pieces the same depth as the
holes in the side panels. Glue dowels
into the shelf supports, and when the
adhesive has dried, install them on the
side panels at the height that you want
the shelf to rest.
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CARCASE CONSTRUCTION

Making and preparing the shelving

Use solid lumber, plywood or edge-glued
boards (page 20) to make the shelving. Cut each
shelf to the same width as the carcase panels
and to a length equal to the distance between
the side panels. Add edge banding to the visible
edge of the shelf (page 39), if desired. To con-
ceal the supports, rout stopped rabbets in the
shelf. Start by positioning the shelf on the sup-
ports and outlining their locations on the under-
side of the shelf. Using a wood pad to prevent
any marring, clamp the shelf to a work surface.
Fit a router with a rabbeting bit, then set the
depth of cut to the width of the shelf supports.
Gripping the tool firmly with both hands and rest-
ing its base plate on the shelf, rout each rabbet
(above), making as many passes as necessary to
cut to the marked outline. Square the ends of
the rabbets using a chisel (page 38).

0

Installing the shelving

With the shelf supports at the desired height on the side pan-
els, test-fit the shelf in the carcase (above). Use a chisel to adjust
the length, width or depth of the stopped rabbets, if necessary, to
ensure a perfect fit that completely hides the shelf supports.
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CARCASE CONSTRUCTION

FIXED SHELVING

Featherboard

Making and dry-fitting the shelving

Use solid lumber, plywood or edge-glued boards
(page 20) to make the shelving. Cut each shelf to
the same width as the carcase panels and to a
length equal to the distance between the side pan-
els plus the depth of the dadoes. Add edge banding

to the visible edge of the shelf (page 39), if desired.

To check the fit of the shelving, join the top and
bottom panels of the carcase with one side panel,
then fit the shelving into the dado (right). Fit the
other side panel on top. Adjust the length or width
of the shelving, if necessary, to ensure a perfect fit.

Preparing the carcase side panels

Set the side panels one on top of the other on a work sur-
face, edges and ends aligned, and mark cutting lines for the
dadoes on the leading edges of both panels. Make the width
of the dadoes equal to the thickness of the shelf; the depth
should be one-half the thickness of the side panels. Install a
dado head on a table saw and align the cutting lines on one
side panel with it. Crank the blades to the proper height for
the depth of cut, then position the rip fence flush against the
panel. Cut a test dado in a scrap board and adjust the width
of cut if necessary. Clamp a featherboard to the fence above
the dado head for added stability. To make the cut in each
panel, turn on the saw and feed the panel into the dado head
using the miter gauge and both hands (/eft). (Caution: Blade
guard removed for clarity.)

Gluing up the carcase

Apply a thin glue bead into the dadoes in the side panels
and on the contacting surfaces of the shelving while gluing
up the carcase. Spread the glue evenly and then assemble
the box as when dry-fitting (step 2). Clamp the corners of the
carcase for dovetail joints (page 32) or for rabbet or plate
joints (page 35). For the shelving, install a bar clamp across
each edge of the shelf, protecting the side panels with wood
pads; place a Yz-inch-thick wood chip under each pad to
focus some of the clamping pressure midway between the
edges of the shelving. Tighten each clamp a little at a time
until a thin glue bead squeezes out of each dado.

43






FRAME-AND-PANEL
CONSTRUCTION

F rame-and-panel joinery was
invented about 500 years ago,
probably by a frustrated medieval
craftsman determined to find a bet-
ter way to build cabinets than simply
fixing boards together. A major
drawback of wood as a building
material is its tendency to warp and
split. Frame-and-panel offers a solu-
tion to these problems.
Ever-changing moisture levels

The opening in the frame is filled
by a “floating” panel, which sits in
grooves cut in the rails and stiles.
The panel is said to float because
it is not glued in place. Rather, it
merely fits in its grooves with room
for movement. If the panel were
glued in place, the assembly might
eventually split.

Panels are set into their sur-
rounding frames without glue to

in the air cause wood to move, espe-

minimize warping. But in addition

cially across the grain. As relative This clamping setup focuses pressure on the to their structural function, panels
humidity rises, wood swells; as corner joints to lock together the components also serve an esthetic role. They are
the moisture content falls, wood of a frame-and-panel assembly. While glue often “raised”—that is, they have
shrinks. The central heating found bonds the corners, no adhesive is applied in bevels cut around their edges. This
in most modern homes compounds the grooves that hold the panel, allowing it not only makes them easier to fit
the problem. In a heated home in to move as the wood expands and contracts. into grooves, but also gives them

winter, the relative humidity can
drop as low as 10 percent; in summer it can soar to 85 percent.
The difference between the two levels can significantly change
the cross-grain dimensions of a piece of wood.
Frame-and-panel construction is designed to accommodate
the movement of swelling and shrinking wood, resulting in fur-
niture that is both strong and stable. In the typical piece shown
on the two pages that follow, individual frame-and-panel
assemblies are joined together to form a four-sided cabinet.
Each assembly comprises two vertical members—stiles—and
two or more horizontal rails, all locked together by any one of
a variety of joints. These can include dowel, plate, miter-and-
spline and lap joints. This chapter will show you how to use the
haunched mortise-and-tenon (page 48) and the decorative
cope-and-stick joint (page 51).

Mounted upside-down in a table, a router fitted with a coping bit
cuts a tongue at the end of a rail. Another bit will cut a matching
groove into the stiles, making a solid and attractive cope-and-stick
joint, one of the hallmarks of frame-and-panel construction.

decorative interest.

With one frame-and-panel assembled, you need only repeat
the process and vary it slightly to build a cabinet (page 59).
Usually, two assemblies are joined together with side rails and
panels, with the front assembly left open for a door.

As you will see in the pages that follow, frame-and-panel
construction is a versatile furniture-building system. You can
add a bottom panel to a cabinet (page 60), then a top (page 64)
and either fixed or adjustable shelving (page 61). Installing
molding (page 69) hides the connection between the frame and
the top; it also adds a decorative flourish.

Although this method of construction is more difficult to
master than building a simple carcase, the result is a sturdy,
functional and attractive piece of furniture, which makes all the
time and effort worthwhile.
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ANATOMY OF A FRAME-AND-PANEL ASSEMBLY

D espite their differences, the frame-
and-panel assemblies that make up
a typical cabinet have elements in com-
mon: Namely, frames made from rails
and stiles, and panels that fit into grooves
in the frame. Bottoms and tops are usu-
ally added, along with shelving in many
cases. These components are typically
made of edge-glued boards of the same
stock used for the frame.

Individual cabinets will feature vari-
ations. In some instances, the sides will
share stiles with the front and back
assemblies with rails fitting into both the
edges and the faces of the stiles. To pro-
vide access to the inside of the cabinet,
the front frequently has a frame but
no panel. Sometimes, a median rail is
used to divide the opening into two
discrete sections.

The two most common joints in frame-
and-panel cabinets are the haunched
mortise-and-tenon and the cope-and-
stick. The haunched mortise-and-tenon
offers greater gluing surface than the
standard mortise-and- tenon, making it
a very strong joint. The haunch also
fills in the end of the groove cut into
the stiles, eliminating the need for
stopped grooves. The cope-and-stick
joint provides comparable strength
and adds its own decorative touch.
The router bit that cuts the grooves
for the panel also carves a decorative
molding in the inside edges of the frame.
Whatever the joint, cabinetmakers usu-
ally build frames from %-inch stock
that is at least 2 inches wide; larger
stock may also be used to suit the dimen-
sions of a particular project.

FRAME-AND-PANEL JOINTS

Haunched mortise-
and-tenon joint
Mortise

Haunched
tenon

Cope-and-stick joint Groove

Groove

Tongue

Rail
Frovides horizontal
support at top and
bottom of cabinet

Stile

Vertical
component
of frame

Panel
Solid wood piece
that fits into

groove—typically

Ye-inch-deep— in Median rail

frame; can be flat Uaefi for
with edges rabbet- additional
ed or beveled on horizontal

four sides to “raise” support

center of the panel
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FRAME-AND-PANEL CONSTRUCTION

Top 7
Usually overhangs outside edges of
frame; attached with wood buttons,
as shown, or with metal fasteners,
ledger strips or pocket holes. Edge
commonly has routed decoration

Molding

Conceals joint between top
and frame; can be purchased
or made in the shop

Wood button

Used to fasten top to frame. One end fits
into groove cut into frame, permitting slight
movement; other end screwed to top

Shelf support

Can be positioned in dadoes
at any height inside cabinet
to provide adjustable shelving

Shelf

May have
decorative
detail rout-
ed along
: front edge
= .
I N 2
1] *o h Ledger strip
i Used to fasten bottom or
| top panel to frame; one
edge screwed to frame; oth-
er edge screwed to panel
Botto . . :
A‘t’m[,';d to frame by ledger This frame-and-panel cabinet is held
strips or glued into groove together by haunched mortise-and-
cut in inside edges of frame tenon joints. The front has rails and

stiles, but no panel. Instead, a median
rail serves as a dividing line between
the openings for a door and a drawer.
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MAKING THE FRAME

his section of the book examines

the framing techniques for building
a typical frame-and-panel case. Remem-
ber, however, you need a careful design
for the whole piece of furniture before
you make the first cut on a project of
your own.

Whether you will be using the stan-
dard mortise-and-tenon joint, the
haunched version of that joint (right,
top), or the cope-and-stick joint (right,
bottom), calculate the number of rails
and stiles you will be needing so you can
cut them all to length and width at the
same time. This permits you to use the
same tool setup for all the cutting.

For the haunched mortise-and-tenon
and the cope-and-stick, you must cut a

HAUNCHED MORTISE-AND-TENON JOINTS

Haunched mortise-and-tenon joint

Cope-and-stick joint

Tenon cheek

Cutting the tenons in the rails

Install a dado head slightly wider than the length of the tenons
on a table saw, then attach an auxiliary fence and raise the blades
to cut a notch in it. Set the width of cut equal to the tenon
length. To cut the tenon cheeks, butt the stock against the
fence and the miter gauge, then feed it face-down over the blades.
Turn the rail over and repeat the cut on the other side. Test
the tenon in a scrap piece of wood cut with a dado the same
size as the grooves in the stiles; adjust the height of the dado
head and repeat the cuts, if necessary. Next, cut the tenon

groove for the floating panel along the
inside edges of the rails and stiles. The
groove is typically % inch wide and
Y2 inch deep, and the panel is cut to
dimensions that allow % inch of its edges
to sit in the groove. If you opt for mor-
tise-and-tenon joints, you also need to
cut a haunched—or notched—tenon at
the ends of each rail to accommodate the
panel. For frames with no panels, such as
the front of the case shown on page 59,
you have to cut standard mortise-and-
tenons. To produce this joint, follow the
same procedures used in making the
frame of a frame-and-panel door (page
104). Whatever type of tenon you decide
to make, cut it % inch long and the same
thickness as the groove in the stiles.

Width of
haunch

cheeks at the other end of the rail (above, left). Position the
fence to leave a haunch equal in width to the depth of the groove
for the panel; set the height of the dado head to cut about
Y2 inch into the tenon. With the stock on its edge, use the
fence and the miter gauge to guide it over the blades. Repeat
to cut the haunch on the other side of the tenon (above, right).
For the rails of an assembly with no panel, cut standard tenons
(page 104), making the shoulders equal to the width of the
notch you cut into the haunched tenons.
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Planning the mortises in the stiles

First, evaluate the appearance of the boards for the
stiles and arrange them on a work surface with their best
sides facing down. For a four-sided cabinet, such as the
one shown on page 59, set the stiles in their relative posi-
tions—one at each corner—and number them in sequence,
beginning with the front left stile. This will help you rear-
range the stiles should they get out of sequence. Next,
mark the approximate locations of the mortises, putting
Xs on the inside edges and the inside faces at the tops
and bottoms of the stiles (left). For stiles with a median
rail, mark an additional X at the appropriate location on
the edge of the stock.

Mortise mark
for median rail

Outlining the mortises

Clamp the stiles together face to face, ends aligned. To
mark the length of the mortises, use a rail with a standard
tenon. Hold the cheek of the tenon flush against the edge of
a stile so that the edge of the rail is aligned with the end of
the stile. Outline the width of the tenon (above, left). Then
use a try square to extend the marks (dotted lines in the illus-
tration) across all the stiles. Repeat at the other end and for
any marks for median rails. To mark the width of the mortises,
remove the clamps and hold the edge of the tenon flush

against the edge of the stile (above right, top); repeat for the
other stiles. Extend the marks along the edge of the stile
(dotted lines). To outline the mortises on the faces of the
stiles, first mark the length by extending the lines across the
edges of the stiles to the faces. For the width, hold the edge
of the tenon flush against the marked face of the stile and
outline the cheeks of the tenon on the stile (above right,
bottom). Extend the lines along the face (dotted lines).
Repeat for the other stiles.
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Edge
guide
extension

Routing the mortises

Secure a stile in a vise. Install a commercial edge guide on
a plunge router, then screw onto the guide a wood extension as
wide as the edge of the stile. Fit the router with a straight bit
the same diameter as the width of the mortise you will be cut-
ting, then set the cutting depth. Center the bit over the marks
for the mortise and adjust the edge guide to butt the extension
against the stile. Gripping the router firmly with both hands,

turn it on and plunge the bit into the stock (above, /left). (If you
are using a conventional router, carefully pivot the tool's base
plate on the stock to lower the bit.) Guide the bit from one end
of the mortise to the other. Make as many passes as necessary
to cut the mortise to the required depth. Then, square the ends
of the mortise using a chisel. Cut with the beveled edge of the
chisel facing into the mortise (above, right).

Auxiliary fence

Cutting the grooves

On the rails and stiles, mark loca-
tions for the grooves that will hold the
panel. Then set up your table saw with
an auxiliary fence and a dado head
the same width as the groove. Place the
edge of a rail or a stile on the table with
the dado head aligned to run right along
its middle, and adjust the fence to butt
against the stock. Use featherboards to
hold the workpiece against the fence
while making the cut. To cut grooves
on the faces of the stiles, keep the fence
in the same position; use featherboards
both above and to the sides of the
stock (left), and complete each pass
with a push stick.
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FRAME-AND-PANEL CONSTRUCTION

COPE-AND-STICK JOINTS

Adjusting the height of the sticking bit

Install a sticking bit—or stile cutter—
with a ball-bearing pilot. This setup will,
in a single procedure, shape the edges
of the stiles with a decorative profile and
cut grooves for the rails and the panels.
To set the cutting height, butt the end of
one of the completed rails against the
bit, then adjust the spindle setting on
the router so that one of the teeth on the
bit is level with the tongue on the rail
(right). Align the fence with the edge
of the bit pilot.

Miter gauge
extension

Making the cope cuts in the rails

Insert a coping bit—also known as
a rail cutter—with a ball-bearing pilot
in a router, and mount the machine in a
router table. You will be cutting tongues in
the ends of the rails to fit into grooves in the
stiles. Butt the edge of the rail against
the bit and adjust the router's depth setting
so that the top of the uppermost cutter
is slightly above the stock. Position the
fence parallel to the miter gauge slot
and in line with the edge of the bit pilot.
Make the cuts with a miter gauge fitted
with an extension and with the end of the
stock butted up against the fence (left).
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- A
SPS

Featherboard

Cutting the stiles
To secure the workpiece, clamp a YO T T T ) e U e (e U
featherboara o the router table aganst LA A4 0 000 A
the outside edge of the stile; for extra
support, secure a second featherboard
to the fence above the bit. When feed- SHOP TIP

ing the workpiece into the bit (above),
use a push stick to complete the pass.

A shop-built miter gauge
If you do not have a
miter gauge or if
your router table

is missing a slot,
youcanusea -~
shop-made jigto &
guide stock accu-  ~
rately across the
table. With the
router table’s fence
aligned with the edge
of the bit pilot, cut a
board that will over-
hang the edge of the table
by an inch or two when it is
butted against the fence. Screw a
short support piece to this board, countersinking the screws.

Then, screw a third board to the underside of the auparort iece. This
last addition will serve as a guide, running along the edge of the table.
Before using the jig, cut a notch into it by running it past the bit.
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MAKING THE PANEL

P anels to fit inside your frames can be
made of either plywood or edge-
glued boards (page 20). To ensure that a
panel will fit snugly in the grooves on the
rails and stiles, but still have a little room
to move as the wood expands and con-
tracts, it is made substantially thinner
on the edges than it is in the middle. The
shape of such a so-called raised panel is
achieved not by adding material at the
center but by cutting away thickness
at the edges.

There are several ways of making a
raised panel, depending on the visual
effect you wish to achieve. A common
method, examined in this section of the
book, involves beveling the edges of the
panel with a table saw (page 54) or router
(page 56). Raised panel cutters for the

CUTTING THE PANEL TO FIT

router are availabe in several designs,
including cove and ogee, and in various
diameters. Make sure your router has at
least 2 horsepower to make such a cut.

Before raising a panel, cut it to size. As
shown below, this demands precision,
since there is little room for play in the
fit between the panel and the frame.

Although the design is different, beveling a panel’s edges with
a router (top) or a table saw (below) achieves the same effect:
The center of the panel appears raised, while its edges are
sufficiently narrow to fit into a groove in the frame.

Miter gauge
extension

Cutting a panel to size

Test-fit the rails and stiles of the frame,
then measure the opening between them.
For a frame assembled with cope-and-stick
joints, measure the opening from the back,
since the molding cut into the front of the
frame makes precise calculation difficult.
Add %z inch to each of the dimensions
for the opening to allow for the % inch of
stock along the edges of the panel that
fits into the grooves in the rails and stiles
(inset). (The dotted lines in the illustration
represent the actual edges of the panel;
the solid lines represent the frame open-
ing.) Cut the panel on the table saw,
ripping first, then crosscutting. For the
crosscut, screw a board to the miter gauge
as an extension, then hold the panel firmly
against the extension and push them together,

feeding the stock into the blade (left).
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MAKING A RAISED PANEL WITH A TABLE SAW

Cutting the end grain

To set the blade angle, begin by mark-
ing a cutting line: Draw a Y2-inch square
at the bottom corner, then mark a line
from the front face of the panel through
the inside corner of the square to a point
on the bottom edge ¥ inch from the back
face (inset). Rest the panel against an
auxiliary wood fence and adjust the angle
of the blade until it aligns with the marked
line. Adjust the blade height until one
tooth just protrudes beyond the front face
of the panel, then clamp a guide block to
the panel to ride along the top of the fence.
Feed the panel into the blade, keeping it
flush against the fence with your right
hand while pushing it forward along with
the guide block with your left hand (left).
Test-fit the cut end in a groove. If less
than %4 inch of the panel enters the groove,
move the fence a little closer to the blade
and make another pass. Repeat the cut at
the other end of the panel.

Cutting
line

N

Front
face

Auxiliary fence

Cutting with the grain

Set the panel on edge and feed
it into the blade, keeping the back
flush against the fence. Turn the
panel over to cut the remaining
edge (right). Cutting into the end
grain of the panel first—beveling
the top and bottom before the
sides—helps reduce tearout.
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Angled
fence
128550

Lip
194 50

Auxiliary
fence
950"

Support

A JIG FOR CUTTING RAISED PANELS

To raise a panel on the table saw with-
out adjusting the angle of the blade,
use the shop-built jig shown at left.
Refer to the illustration for suggested
dimensions.

Screw the lip along the bottom edge
of the angled fence, making sure to
position the screws where they will
not interfere with the blade. Prop the
angled fence against the auxiliary fence
at the same angle as the cutting line
marked on the panel (page 54). (Use a
sliding bevel to transfer the angle.) Cut
triangular-shaped supports to fit precise-
ly in the space between the two fences,
then fix them in place with screws.

To use the jig, position it on the saw
table with the joint between the lip and
the angled fence directly over the blade;
ensure that the screws are well clear of
the table opening. Slide the rip fence to
butt against the jig's auxiliary fence, and
screw the two together. Turn on the saw
and crank the blade slowly up to cut a
kerf through the lip. Next, seat the pan-
el in the jig and adjust the height of the
blade until a single tooth is protruding
beyond the front of the panel. Make
a test cut in a scrap board the same
thickness as the panel, feeding it into
the blade and then testing its fit in a
groove. Adjust the position of the fence
or blade, if necessary. Then cut the actu-
al panel, beveling the sides with the end
grain first (left).
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MAKING A RAISED PANEL WITH A ROUTER

Setting up the router

Fit a router with a panel-raising bit,
then mount the tool in a router table. To
ensure that the cutting width is uniform,
position the fence parallel to the miter
gauge slot and in line with the edge of
the bit pilot. With the router turned off,
place a scrap board along the fence and
across the bit to check the position of
the fence. The bit pilot should turn as the
board touches it (left); adjust the fence’s
position, if necessary. Set the router for
a Ys-inch depth of cut.

Raising the panel

Lower the guard over the bit and
turn on the router. To minimize tearout,
cut into the end grain of the panel first,
beveling the top and bottom before the
sides. While running the stock past the
bit, keep it flush against the fence with
your left hand and push it forward with your
right (right). The outside face of the pan-
el must be down on the table. Turn off
the router, then test-fit the cut end in
a groove. If the panel sits less than V4
inch deep into the groove, increase the
cutting depth by Ys inch and make
another pass.
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PUTTING THE PANEL IN THE FRAME

B efore gluing up the rails, stiles and
panel, take the time to dry-fit the
parts. If the pieces do not fit perfectly,
make final adjustments, as necessary. A
slight shaving with a wood chisel will
usually do the trick.

Since the individual frame-and-panel
assembly is only one component of a
piece of furniture, some further planning
is required at this stage. You need to
decide which methods you will use to
install a bottom panel (page 60) and a
top (page 64). Some of the methods of
installing those components require you

ASSEMBLING THE FRAME-AND-PANEL

to bore pocket holes in the rails or rout
grooves in the rails and stiles. In either
case, the stock will have to be prepared
prior to gluing up.

A belt sander provides a quick and
efficient start in smoothing the sur-
faces of a frame-and-panel. Here, the
glued-up piece is clamped to a work
surface for sanding the faces of the
stiles and rails. The panel and the
inside edges of the rails and stiles
should be sanded prior to glue up.

Stile

Test assembling the pieces

Join a rail and a stile, then seat the panel between them. Set the stile on a work sur-
face, and add the second rail and stile (above). Mark each of the joints using a pencil to
help you in the final assembly, when you apply the glue. If any of the joints is too tight,
mark the binding spots, disassemble the pieces and use a wood chisel to pare away some
wood at the ill-fitting joint. Assemble the frame again. Once you are satisfied with the fit,
disassemble the frame and sand any surfaces that will be difficult to reach once the

assembly has been glued up.

57
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Applying the glue

Make four clamping blocks, cutting
them as long as the rails are wide and as
wide as the stiles are thick. Lay out all of
the components in their relative positions
with their outside surfaces facing down.
For mortise-and-tenon joints, squeeze
glue into the mortises and on the tenon
cheeks and shoulders; for cope-and-stick
joints, apply glue to all the contacting
surfaces. In either case, use just enough
adhesive to cover the surfaces completely
when it is spread out evenly (right). Do
not insert glue in the panel grooves; the
panel must be free to move within these
joints. After applying the glue, assemble
the frame-and-panel.

Clamping
blocks

Tightening the clamps
Lay two bar clamps on the work surface and place the
glued-up assembly face down on them, aligning the rails
with the bars. To keep the clamps from falling over, prop
them up in notched wood blocks. Place clamping blocks
between the stiles and the jaws of the clamps to avoid mar-
ring the stock and to distribute the pressure evenly along the
joint. Tighten each clamp in turn just enough to close
the joints (left), then use a try square to make sure that the
corners of the frame are at 90° angles. Continue tightening
the clamps until a thin bead of glue squeezes out of the
joints, checking for square as you go. Once the glue has
dried, remove the clamps. Protecting the surface with

a wood pad, clamp the assembly to a work surface. Use a
paint scraper to remove any dried glue that remains on the
wood, pulling the scraper along each joint (inset).
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ASSEMBLING A FRAME-AND-PANEL CASE

W ith a few variations, you can repeat
the procedures shown on pages 57
and 58 to join individual frame-and-
panel assemblies into a piece of furniture.
A single frame and panel make up the
back of a small cabinet. The front is put
together in roughly the same way using
mortise-and-tenon joints. On this side,
however, there is no panel in the frame,
but a median rail running between the

GLUING UP A CABINET

Putting the case together

Test-fit the case as you would when dry assembling a single
frame-and-panel side (page 57), then sand the inside surfaces
of all the pieces. Apply glue to the joints—with the excep-
tion of the grooves that hold the panels—and make your final
assembly: Set the back of the cabinet face down and fit the
four side rails into its stiles. Install the two side panels in the
groove in the back stiles and the inside edges of the side rails.
Finally, put on the front, placing the mortises in the stiles over
the haunched tenons on the side rails. Set the case upright and
install four bar clamps running from front to back over the rails,
protecting the surfaces of the stiles with wood pads. Tighten the
clamps evenly (right) until a thin glue bead squeezes out of the
joints. Use a measuring tape to check whether the case is
square, measuring the distance between opposite corners;
the two measurements should be equal. If not, install another
bar clamp across the longer of the two diagonals, setting the
clamp jaws on those already in place. Tighten the clamp a lit-
tle at a time, measuring as you go (below) until the two diago-
nals are equal. Once the glue has dried, remove the clamps and
use a paint scraper to remove any dried adhesive.

stiles. In this situation, the rails and stiles
can be joined with standard mortise-
and-tenons (page 104), rather than the
haunched variety used for the other
three sides.

The side assemblies are identical to
the back, except for one feature: Instead
of having stiles of their own, the sides
fit into the stiles of the front and back
assemblies. If you are using mortise-and-

tenon joints, as in the piece of furniture
shown below and on the following pages,
the tenons of the side rails fit into mor-
tises cut into the inside faces of the stiles;
for cope-and-stick joints, tongues cut in
the rails fit in grooves routed in the stiles.
In both cases, the panels fit into grooves
routed along the inside faces of the front
and back stiles and the edges of the rails
between them.

Median '
q

rail

=
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INSTALLING A BOTTOM PANEL

here are several ways to install a bot-

tom on a frame-and-panel case. One
method that is popular among cabinet-
makers calls for grooves along the inside
faces of the bottom rails and the stiles
prior to gluing up the individual frame-
and-panel assemblies. The grooves can be
made with a dado head on the table saw,
and they should fall about 1 inch from

ATTACHING THE PANEL

the top edge of the bottom rails. They
should be about ¥ inch wide and half as
deep as the thickness of the stock; stop
the groove in the stiles at the point where
the side rails butt up against them. To
install the panel, narrow its edges slightly
with a plane, allowing the piece to fit
snugly in the grooves, but not completely
restricting its movement.

Another type of installation, shown
below, relies on ledger strips, which are
screwed to the bottom rails. With this
approach, the bottom can be installed
after glue up. Using either method, the
bottom is made from the same stock
used for the rest of the case. Make the
width of the panel slightly narrower than
its opening to allow for wood expansion.
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Installing ledger strips

Saw four 1-inch-square ledger strips to fit along the rails at the
bottom of the cabinet, cutting them slightly short to make them
easier to install. Bore two sets of holes in each strip: one in
the center along one edge, for screwing the strip to the case, and
another to the side of an adjacent edge for attaching the bot-
tom panel. Bore the holes in two steps with two different brad-
point bits: one bit slightly larger than the diameter of the screw
heads for recessing the fasteners and another bit slightly larger

than the diameter of the screw shanks to provide clearance

holes. (The wider hole will allow for movement.) Position the
strips on the inside surface of a rail about 1 inch from its top
edge and mark the positions of the screw holes with an awl.

Bore a pilot hole for a No. 8 screw at each marked point, then
use a drill fitted with a screwdriver bit to fasten the strips to
the case (above, left). To install the bottom panel, set the case
on its back. Holding the panel flush against the strips with one
hand, screw the bottom panel in place (above, right).
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SHELVING

he number and placement of shelves

in a frame-and-panel cabinet will
depend on the use you have in mind for
the furniture. If the cabinet will hold
books, for example, you may need fewer
shelves than if it will be the place for your
compact discs.

Although some shelf-support systems
can be put in place after the cabinet is
glued up, a little advance planning will
make the installation easier. First, choose
between fixed and stationary shelves;
each has its advantages.

Fixed shelves can add to the structural
integrity of a case, but once installed they
cannot be moved. One way to install per-
manent shelves is to mount cleats on the
frame inside the cabinet and then screw
the shelving to them. Fixed shelves can

INSTALLING ADJUSTABLE SHELVES

also be glued into dadoes routed in the
frame before the cabinet is assembled.
While adjustable shelves do not add
strength to a piece of furniture, they
allow greater flexibility. As in simple car-
case construction, adjustable shelves are
commonly held in place with wooden
dowel pins, plastic or metal shelf pins, or
adjustable shelf standards. The method
shown below and on the following pages
uses corner strips and wooden supports.

Notched corner strips allow
shelf supports—and the shelves
that rest on them—to be shift-
ed easily to different levels.

Screw head

Making the corner strips

Rip a board to a 4-inch-width and then cut it to length to
reach from top to bottom inside the cabinet. Install a dado
head on the radial arm saw, setting the blades to a width to
accommodate the thickness of the shelf supports (page 62).
Starting at the end that will be at the bottom of the cabinet,
cut a dado across the board for the lowest shelf. Slide the
board along the fence to cut the second dado at the next

shelf position. Before making the cut, to make dadoes the
same distance apart, drive a screw into the fence with the
head of the fastener against the left edge of the first dado.
Then cut the second dado and slide the board along until
the left edge of this dado is up against the screw head. Cut
the remaining dadoes in this fashion (above), then rip the
board into four equal strips.
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L

Inserting the shelf supports

Measure the distance between the
front and back stiles on both sides of the
cabinet. Cut shelf supports to fit the gaps
between matching pairs of dadoes. Make
sure that the supports are wide enough to
buttress the shelves properly, and test-fit
them (right) to ensure that they fit snugly
in the dadoes.

Installing the corner strips

Cut a rabbet at the bottom end of
each corner strip to allow it to sit on the
bottom of the cabinet while fitting around
the rail. To mount the strips, bore two
screw holes in each of them near the ends.
Make the holes on a drill press in a two-
step procedure as for ledger strips in the
bottom of a cabinet (page 60). Position
each strip in a corner of the cabinet, mak-
ing sure that the dadoes face the interi-
or as shown. Mark the screw holes in
the stiles using an awl, then bore a pilot
hole for a No. 8 screw at each point. Use
a screwdriver to fasten the strip to the
cabinet (left).

Shelf

Corner

5upport\

strip \

®
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FRAME-AND-PANEL CONSTRUCTION

Cutting the shelving to fit

Use plywood or edge-glued boards
to make the shelving, cutting each piece to
size on a table saw so that the ends will
be flush against the cabinet sides and
the edges will butt against the stiles. Add
edge banding to the visible edge if you
are using plywood (page 39). To make a
shelf fit, set it on top of the corner strips
and outline their shape on the underside
of the shelf. Then, secure the shelf in
a vise and cut out the corners with a
backsaw (right). With edge-glued shelving,
you have the option of routing a decora-
tive molding contour along the front
edges (step 5).

Routing a molding

Place the shelves momentarily inside
the cabinet, and mark two lines on the
front edge of each one to indicate the begin-
nings and ends of the moldings. Draw a
third line for the desired depth of cut.
Protecting the shelf with a wood pad,
clamp it to a work surface. Fit a router
with an edge-shaping bit, then set the
depth of cut. Gripping the router firmly
with both hands and resting its base plate
on the shelf, turn on the tool. Move the
bit pilot up against the edge of the shelf
and guide the router against the direction
of its bit rotation to cut the molding (left).




INSTALLING A TOP

ike the bottom, the top of a frame-

and-panel cabinet is made from the
same stock as the rest of the piece, usu-
ally individual boards edge-glued togeth-
er. To determine the size, measure the
frame and add the width of any molding
you plan to install under the lip. Also
take into consideration a small amount
of overhang at the front and sides. Unless
the cabinet will be featured in the middle

of a room, make the top panel flush with
the back of the case.

Four common methods of attaching
tops are illustrated below. One technique
features rabbeted blocks, called “but-
tons,” which fit into a groove cut around
the top rails. Metal fasteners can be used
in the same way. Ledger strips, such as
those used to attach a bottom panel to
the cabinet, will work equally well for

securing a top. Another method calls for
the creation of pocket holes in the rails
before the case is glued up.

Whatever approach you choose, allow
some play in anticipation of wood move-
ment; otherwise, the top will buckle,
warp and force the frame apart. Also,
remember to install any drawer-hanging
hardware (page 92) before putting the
top on the cabinet.

TOP-FASTENING OPTIONS

Wood buttons

Metal fasteners

Focket holes

Ledger strips

WO0O0D BUTTONS TO LATCH ON A TOP

Edge guide

Cutting a groove in the top rails

Fit a router with a three-wing slot-
ting cutter and set the tool’s cutting
depth for about % inch. Protecting the
surface of the cabinet with wood pads,
use bar clamps to hold a guide board
flush along the edge on which the router
will be riding; this will provide a surface
to brace the tool as you cut the groove.
For each rail, guide the router along the
top edge, moving from left to right (left).
Reposition the edge guide before cutting
subsequent sides of the cabinet.
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Making the buttons

You will need to produce a series of 1-inch-square buttons—
at least three for each side and one for about every 6 inches for
larger tops. You can mass-produce these pieces from a single
board, but choose stock of a thickness equal to the gap between
the bottom of the groove cut in step 1 and the top of the rails,
less Y16 inch. Cut a %-inch rabbet at each end of the board.
Then rip the board into 1-inch-wide strips and cut off the but-

Wood button

tons about 1% inches from the ends (inset). To make holes in
the buttons for installation, use a %1s-inch bit and a corner jig
fashioned from a scrap of 34-inch plywood and L-shaped sup-
port brackets. Clamp the jig to the drill press table and steady
the buttons with a push stick. Bore through the centers of the
buttons on the unrabbeted portion (above).

Installing the buttons

Set the cabinet top face down on a work surface, and
position the case upside down on top of it. Align the back
of the cabinet with the back edge of the top and center
the case between its sides. Fit the rabbeted ends of three
buttons into the groove in the rail at the back of the cabi-
net, positioning one in the middle and the other two near
the ends. Leave a Y16-inch gap between the lipped ends
of the buttons and the bottom of the groove to allow for
movement of the wood. Drive screws with a drill to fasten
the buttons in place (left).
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Squaring the top

Install a bar clamp across the front of
the case, aligning the bar with the front
rail. Using wood pads to focus pressure
on the corners, butt one jaw of the clamp
on the edge of the top and the other jaw on
the front stile. To test for square, measure
the gap between the edge of the cabinet
and the edge of the top at several points
on both sides. The gap should be uniform.
If it is not, tighten the clamp (right) until
the top is correctly positioned on the case.
Install the remaining buttons (page 65), at
least three per side. The buttons on the
sides should be firmly seated in the groove;
the buttons on the front—Ilike those on
the back—should be backed off slightly
from the bottom of the groove.

POCKET HOLES

Focket
hole jig

Stop block

Boring holes with a commercial jig

Use a drill to bore holes in two steps
with two different brad-point bits: one
slightly larger than the diameter of the
screw heads, so they can be recessed, and
one a little larger than the screw shanks to
allow a little movement. Clamp a stop
block to a work surface, then fit the first
bit on the drill. Wrap a strip of masking
tape around the bit to mark the drilling
depth. Butt the top edge of an upper rail for
the cabinet against the stop block, inside
surface up, and clamp a commercial pocket
hole jig close to one end. Holding the rail
firmly, bore the hole, stopping when the
strip of tape touches the jig. Reposition the
jig to bore another hole at the middle (left)
and a third one near the other end. Fit the
second bit on the drill and bore the clear-
ance holes in the same manner.
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SECURING A TOP WITH LEDGER STRIPS

Installing the wood strips

Cut four ledger strips and bore two sets
of holes in them for mounting (page 60).
To install the top, first screw the strips in
place flush with the top edges of the upper
rails of the cabinet (right). Then, set the
top panel face down on a work surface and
place the cabinet in position on top of it.
Screw the top to the strip attached to the
back rail and square the top (page 66). Run
screws through the remaining ledger strips.

Attaching the top

Once the cabinet has been glued
up (page 59), set the top face down
on a work surface, and position the
case upside down on it as you would
when installing wood buttons (page
65). Fit a drill with a screwdriver bit
and drive screws to attach the back
rail of the cabinet to the top (/eft).
Square the cabinet top the same way
you would when installing wood but-
tons (page 66), then drive screws
through the remaining rails.

Ledger strip
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Support bracket
112" x 112" x 4 /2"

Jig base
7ll X 18”

A POCKET HOLE JIG

Use a pocket hole jig, shop-built
from ¥-inch plywood, to bore pock-
et holes on a drill press. Refer to
the illustration at left for suggested
dimensions. For the jig, screw
together the two sides of the cradle
to form an L. Cut a 90° wedge from
each support bracket so that the
wide side of the cradle is angled
about 15° from the vertical when
it sits in the brackets. Screw the
brackets to the jig base and glue
the cradle to the brackets.

To use the jig, seat the pieces to
be drilled in the cradle with their
inside surfaces facing out and their
top edges in the V of the cradle.
Bore the holes in two steps with
two different bits as described in
step 1, page 66. In this case, use
a Forstner bit and a brad-point bit.

With the brad-point bit in the
chuck, position the jig on the drill
press table so that the bit will exit
in the center of the top edge of the
rail. Clamp the jig to the table and
install the Forstner bit in the chuck.

Holding the workpiece firmly in
the jig, feed the bit slowly to bore
three holes into the rail just deep
enough to recess the screw heads.
Then, install the brad-point bit in
the chuck and bore through the
workpiece to complete the pocket
holes (left, bottom).
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INSTALLING MOLDING

ether it is store-bought or shop-

made, molding fulfills a key role

for the cabinetmaker. On a frame-and-

panel cabinet, its principal function

is to hide the joint between the top and

the rails, creating the illusion of a seam-

less connection. But molding also gives

a piece of furniture a decorative and
distinctive look.

By shaping the edges of a piece of
hardwood with a router or—as shown
below and on the following pages—with
a table saw, you can transform some of
the same stock used for the cabinet into
attractive moldings. Crown, cove, bead

and ogee curve are just a few of the com-
mon profiles used in cabinetmaking.
When cutting the moldings, make the
final pass a very shallow one at half the
speed of previous passes. Such a finishing
touch should produce a smooth finish
that will require only minimal sanding.

The molding for this frame-and-
panel cabinet was cut on a table saw
equipped with a set of ogee knives.

PREPARING AND INSTALLING MOLDING

Molding
profile

Auxiliary
S fence

Featherboard

Cutting the molding on a table saw

Select a board long enough to yield moldings for two sides  the edge of the stock. Then, raise the cutters % inch above the
and the front of the cabinet. After fitting out a molding head table and feed the workpiece into the molding head. Finish the
with the appropriate cutters, screw an auxiliary fence to the pass with a push stick. For a deeper cut, make additional pass-

metal rip fence. With the metal fence clear of the molding es, raising the cutters %s inch at a time. Repeat the procedure to
head, position the auxiliary fence over the table opening and shape the opposite edge of the workpiece (above). Install a com-
turn on the saw. Crank up the head to cut a notch in the wood. bination blade on the saw, then rip the molding from the edges
To secure the workpiece, clamp featherboards to the fence of the stock. Cut the molding to length for one side of the cabi-

above the molding head and to the saw table bearing against net, making a 45° miter at one end of the piece.

69



FRAME-AND-PANEL CONSTRUCTION

Clamping block

Wood pad

Mitered
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Installing the molding on one side

Cut four wood pads and two short
pieces of molding to serve as special
clamping blocks. Turned upside down,
the blocks will mesh with the molding
being glued in place. Apply an even layer
of adhesive to the back of the molding,
being careful not to slop any glue on the
top edge. The decorative trim should
bond to the rails, not to the top of the
cabinet. Position the molding on the
side rail (left), making sure that it butts
against the cabinet top and that its
mitered end is flush with the front stile.

Tightening the clamps

Protecting the opposite side of
the cabinet with wood pads, install
two clamps across the top of the case.
To hold the molding firmly, place the
clamping block between the molding
and the wood pads. Tighten each
clamp a little at time (right) until a
thin bead of glue squeezes out of the
joint. Remove any excess adhesive.
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FRAME-AND-PANEL CONSTRUCTION

Installing molding

on the cabinet front
With the piece of side molding still
clamped to the cabinet, measure the
width of the front of the case. Cut a
piece of molding slightly longer than
this width, making a 45° miter cut
at the end that will butt against the
molding already in place. Hold the new
piece in place and use a pencil to
mark a cutting line on the unmitered
end (above), angling out from the cor-
ner. Cut the piece of molding to length,
making a 45° miter in line with your
cutting mark. Once the glue for the side
piece has dried, remove the clamps and
install the piece of front molding (page
70). Repeat the process to cut and install
the remaining piece of molding.

~SHOP TIP
An alternative method
for clamping on moldings
To simplify the clamping
operation, make two
triangular wood pads,
which will enable you to
use C clamps to hold
the molding in place.
Clue a strip of sandpaper
to the edge of each pad
to prevent it from slipping
when clamping pressure
is applied. i
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I n essence, a drawer is nothing more
than a box without a top—a front, a
back, two sides and a bottom. Individual
examples, however, belie this simplicity.
They run the gamut from the modern
kitchen drawer slamming shut on metal
slides to the drawer of a well-made
Victorian desk whispering home with a
nearly airtight sigh. The former is often
an anonymous, interchangeable unit
with a false front. The latter may be a

jamming or chattering. As with joinery,
mounting a drawer offers many choices
(page 87). Every method must support
the drawer, prevent it from tipping as it
is pulled out and stop it as it slides
home. The perfect drawer will glide
nearly out, then hesitate a bit; drawer
stops (page 95) prevent the unit from
being inadvertently pulled all the way
out or pushed too far in.

Different types of furniture demand

finicky individual precisely fit to an
opening in a particular piece of furniture,
its unique face blending beautifully with
the grain of the wood surrounding it.

Pulled open, a drawer reveals more of
its personality. Each of its five pieces may
be cut from a different wood. The front,
which shows most, is chosen for its
species, color and grain; the thinner sides for long wear; the back
for strength; the bottom for stability.

Not only is the front the most visible part of a drawer, it also
takes the most abuse. As you will discover in the joinery sec-
tion of this chapter (page 76), keeping it attached to the sides
requires a durable, solid joint. Front-to-side joints range from
the utilitarian rabbet joint to the handsome, hand-cut half-
blind dovetail. The rabbet is quick and easy to cut; producing
the dovetail can be an art form in itself.

The joint between the back and sides also requires strength,
but it shows less, so simpler joints such as dadoes suffice. Lastly,
the bottom slides into grooves in the sides and front.

A drawer’s most basic function is to hold things. But it must
also slip in and out of the piece of furniture housing it without

Set off by the simplicity of a metallic single-pull handle,

a solid wood drawer glides smoothly in and out of a frame-
and-panel cabinet. Grooves routed into the drawer sides
run along supports attached to the frame of the cabinet.

Sized to fit between grooves cut in
the sides of a drawer, a plywood
bottom panel slides into position.
The panel will bottom out in a
groove in the front and be nailed to
the back to secure it in place.

different methods of mounting drawers.
In carcases, drawers can be side-mount-
ed: grooves routed in their sides slide
on thin strips of wood attached directly
to the cabinet sides. They can also be
supported by a U-shaped frame with
runners at the sides and a rail at the
front. Here, the drawer slides on the bot-
tom edges of its sides—a traditional technique called bottom-
run. In frame-and-panel cases, drawer supports sit on strips
attached to the frames only.

Commercial metal drawer slide runners—like those found
on file drawers—provide a wheeled side-mounting option.
One-half of the hardware attaches to the carcase and the other
half to the drawer sides. Used extensively in kitchen cabinet-
work, metal slides can support great weight and provide access
to the very back of the drawer.

Whether meant to hold pajamas in a quickly made child’s
chest or nightgowns in an heirloom highboy, drawers will form
an integral part of many of your cabinetmaking projects. Each
of the thousands of times someone opens one of these drawers,
he or she will be reminded of the care you took to build them.
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ANATOMY OF A DRAWER

D rawer-making consists of three dis-
tinct steps: joining boards together
to form a box, mounting the drawer in
a piece of furniture and installing hard-
ware. Each step must be performed pre-
cisely if a drawer is to combine grace and
strength, gliding smoothly in a piece of
furniture while being sturdy enough to
bear the weight of its contents.
Although virtually all drawers share
the basic features of the one shown below
(center), there are an array of variations.

DRAWER FRONTS

Before making your first cut, consider
the options for each step. For example,
from among the joints illustrated at
right, there is one to satisfy virtually any
requirement. Each joint has different
characteristics in terms of strength and
durability, level of difficulty, and appear-
ance and suitability for different types of
stock and furniture. You can allow per-
sonal preference to guide your selection,
but make sure you choose a strong joint
to attach the drawer front to the sides.

This is the part of the drawer that
endures the most stress.

The success of the drawer-mounting
operation hinges on how well the drawer
has been put together. Three different
methods for mounting a drawer in a car-
case are shown in this chapter (below,
right) as well as one technique suitable
for frame-and-panel cabinets. Although
each method permits some adjustment,
a drawer out-of-square by a wide margin
will be almost impossible to install.

False front: A separate
front is nailed over the
structural front; conceals
end grain of drawer sides.

Lipped front: A rabbeted
front creates a lip that
serves as an overhang;
useful for concealing com-
mercial runners when the
drawer is closed; lip per-
forms double duty as
drawer stop.

Flush front: Allows the
drawer to fit entirely
within the cabinet; also
known as an inset drawer.
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DRAWER JOINTS

Loy

Rabbet Through dovetail Half-blind dovetail Dado Double dado
For back-to-side Strong, decorative joint  The traditional joint Can be used to For any corner of
Joints on most draw- for any drawer corner:; for connecting the Join the front to the small, light-duty
ers; also strong end grain of drawer front to the sides; sides and the back drawer; conceals end
enough for joining the sides can be concealed  conceals end grain of  to the sides; for solid grain of sides and
front to the sides if with false front; appro- sides; suitable only wood or plywood front; suitable only
reinforced with screws priate for solid wood for solid wood for solid wood
or nails; suitable for but not plywood

solid wood or plywood

DRAWER-MOUNTING METHODS

Side-mounted

Wooden slides screwed
to carcase side panels
run in grooves routed in
drawer sides

I
]
]
I
I
]
I
I
1
I
[}
i
:
i
; Slide Groove
I

Bottom-run

Drawer slides on rail and runner
assembly. Twin tenons at ends
of rail are glued into double mor-
tises cut into carcase panels;
one edge of runners is rabbeted
and fits into groove cut into panels

Drawer front
Typically thicker
than sides, back
and bottom; may
be covered by a

I
|
1
1
1
f
1
1
18
I
:
]
false front :
I
1

Commercial slide
runners

Metal slides screwed
to drawer sides mesh
with runners screwed
to carcase

Drawer side
Joined to front
and back with
any of a variety
of joints; groove
shown meshes
with drawer slide
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DRAWER JOINERY

he first step in drawer-making is to

think the process through from
beginning to end. The various stages of
the operation are related; the finished
dimensions of a drawer front, for
example, can depend on the joinery
method you choose. And drawer hang-
ing methods can influence the way a
drawer is built.

Once you have settled on the size of
drawer, choose a joinery method (page
75),a method of hanging and the style of
front you will use; then size your stock.
Cut the front, back and sides to fit the
opening, choosing the most visually
appealing piece for the front. The grain
of the drawer should run horizontally
when it is installed. Make sure that the
best side of each piece faces outward;
mark it with an X as a reminder.

Not all the parts of a drawer undergo
the same stresses. The front takes the
hardest beating, the sides a little less, the
back less still. Cabinetmakers take this
into account when they build drawers.
Many will plane the parts differently
depending on how sturdy they need to

be. Thus, the front can be thicker than the
sides and the sides thicker than the back.

Woodworkers often use different
joints at different corners. The choice
depends not merely on the desired visual
effect, but also on the stresses the joint
will face. A joint that might be adequate
to connect the sides to the back of a
drawer may not be strong enough to join
the front to the sides.

The following pages present an
assortment of joinery methods. Some are
suitable for front-to-side joints, others are
strictly for back-to-side joints, while still
others can be used at any corner. You also
need to keep in mind the type of wood you
are using. Some joints, such as the dove-
tail and the double dado, can be used
only with solid wood, while others—the
rabbet and the dado, for example—work
equally well with plywood or solid wood.

For the strongest and most attractive
joint, choose the through dovetail,
which can be cut quickly and accurately
using a jig (page 80). You can also saw
one by hand as you would to join car-
case sides (page 27). Unless you will be

installing a false front (page 97), a half-
blind dovetail (page 82) may be a better
choice. Also called the lapped dovetail,
the half-blind dovetail conceals the end
grain of the sides.

Rabbet and lipped rabbet joints (page
77) are easy to cut and are strong enough
to use at any corner of a drawer, partic-
ularly if reinforced with screws or nails.
The main difference between the two
joints is that the drawer front in a lipped
rabbet joint overhangs the sides. As a
result, the front must be cut larger than
the opening.

Simple to construct, the dado and
double dado joints (page 78) are ideal
choices for small, light-duty drawers.
The double dado conceals end grain,
making it a visually appealing alterna-
tive to the dado.

Like other operations in cabinetmak-
ing, drawer-building demands accuracy
and patience. Make test joints to fine-
tune your tools and measurements
before cutting into stock, and periodical-
ly test-fit a drawer to ensure it will fit its
opening perfectly.

Different joints for different purposes:

A simple dado joint is sufficient to join the
back to the sides of a drawer. But the front
requires a stronger joint—in this case, a
double dado, also known as a concealed
dado-and-tongue.
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RABBET JOINTS

Using a dado head on the table saw

On your table saw install a dado head slightly
wider than the thickness of the drawer sides
and crank it below the table. Attach an auxil-
iary fence and set the width of cut equal to
the thickness of the sides. Turn on the saw
and raise the blades to notch the auxiliary
fence. Set the cutting height to no more than
one-half the thickness of the drawer front. To
cut the rabbets, butt the edge of the front
against the fence. Holding the workpiece
flush against the miter gauge, feed it face
down into the dado head. Flip the board around
and repeat the cut at the opposite end (right).

LIPPED RABBET JOINTS

Auxiliary
fence

Cutting a lip in a drawer front

To cut lipped rabbets around the edges of a drawer
front, mark lines on its inside face to allow for an over-
hang of at least ¥ inch. Also mark the rabbet depth on
its edges—up to one-half the thickness of the drawer
front. Cut the rabbets in two steps, first notching the
inside face of the front, then feeding the stock into
the blade on end and on edge. To make the first cuts,
set the blade height to the depth of the rabbet. Then
feed the stock inside face down into the blade to cut
along the marked lines (inset). To make the remaining
cuts, set the blade height to the width of the rabbets.
Align the blade with the marks for the rabbet depth,
then butt the fence against the stock. Keeping the
drawer front flush against the fence, feed it on end
into the blade to complete one rabbet. Turn the board
over and repeat to cut the rabbet at the other end (/eft).
Then feed the stock into the blade on edge to cut the
rabbets on the top and bottom edges.

I

Inside face of drawer front
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DADO JOINTS

Cutting dadoes in drawer sides

A dado cut about V2 inch from the back
end of each side serves as an effective
back-to-side joint. On your table saw install
a dado head the same width as the drawer
back. Position the rip fence about %2 inch
from the blades and set the cutting height
no higher than one-half the stock thick-
ness. Butt the drawer side against the
fence. Then, holding the board firmly
against the miter gauge, make the cut.

___Drawer
side

DOUBLE DADO JOINTS

Cutting dadoes in a drawer front \
Mark one end of the board to divide \

its thickness into thirds. Then, on your
table saw attach a dado head whose
width equals one-third the thickness of
the drawer front. Next, install a commer-
cial tenoning jig; the model shown slides
in the miter slot. Protecting the stock with
a wood pad, clamp the drawer front to the
jig. Move the jig sideways to align the marks
on the stock with the dado head to cut out
the dado in the middle third of the board.
Slide the jig along to feed the stock into
the blades. Turn the drawer front over and
clamp it to the jig to cut the dado at the
other end (right).

Tenoning jig
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Trimming the dado tongues

Install an auxiliary fence, then mark
a cutting line on the edge of the drawer
front to divide one of the tongues on its
inside face in half. With the stock flush
against the miter gauge, inside face
down, align the marked line with the dado
head. Butt the fence against the stock.
Notch the fence (page 77), then set the
cutting height to trim the half-tongue.
Holding the drawer front firmly against
the gauge, feed it into the dado head.
Turn the board around and repeat the
procedure at the other end (right).

Auxiliary
fence

Drawer front Half-tongue

Cutting matching dadoes in the

drawer sides
To join the drawer sides to the front, cut
a dado near the front end of each side. The
dadoes need to mesh with the half-tongues
on the front. First, set the cutting height to
the length of the half-tongues. To set the
width of cut, butt the drawer side against
the front and use a pencil to outline the
half-tongue on the drawer side. Align
the marks with the dado head, then butt the
rip fence against the stock. Holding the board
flush against the miter gauge, feed it into
the blades. Then repeat the cut on the
other drawer side.
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THROUGH DOVETAIL JOINTS

; Spacer
Finger board

assembly

Scale
thumbscrew

Fin scale

Lock screw

Setting up the router jig

Set up a router jig for cutting dovetails following the manu-
facturer’s instructions. For the model shown, adjusting the tails
on a finger assembly automatically sets the proper width for the
pins on the opposite side of the same assembly. To begin, cut
a piece of ¥-inch plywood to fit across the top of the jig as a
spacer board, then clamp the board between the jig body and
the finger assembly. The spacer board serves as a solid base
for the assembly and helps reduce tear-out. Make sure that the
assembly lock screws face up; if they do not, loosen the scale
thumbscrews, remove the finger assembly from its support arms
and flip it over. Fit a router with a dovetail bit, then set the pin
scale on both ends of the finger assembly to the bit diameter
(inset). Tighten the thumbscrews. Clamp the tail board (one of
the drawer’s sides) to the jig, outside-face out. Loosen the lock
knobs on each side of the jig, then slight-
ly raise the finger assembly and tighten
the knobs. Lay out the fingers across the
end of the tail board to set the size and
spacing of the tails. Leave a few fingers
on each side of the tail board to keep the
router steady when it is cutting. There
should be one finger at each edge of
the board to make half-tails. Once you
are satisfied with the spacing—symmetri-
cal or asymmetrical, depending on your
preference—tighten the lock screws (left).

Cutting the tails

With the tail board still clamped to the jig, loosen
the scale thumbscrews. Turn over the finger assembly
and slide it along the support arms until both scales
indicate the ALL position. Loosen the lock knobs on
the side of the jig, lower the finger assembly on the
spacer board and tighten the knobs, making sure
the assembly is sitting squarely on the spacer board.
Use a pin board as a guide to scribe a line across the
tail board marking the cutting depth. Then, position
the router on the jig, its base plate resting on the fin-
ger assembly, and set the tip of the bit %16 inch below
the marked line. Turn on the router and cut out the
waste between the tails (right). Rout from right to left,
keeping the tool flat against the finger assembly. Turn
the board over, secure it to the jig and cut the tails
at the other end the same way. Follow the same pro-
cedure to cut the tails of the other drawer side.
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Cutting the pins

Remove the tail board and turn over
the finger assembly. Set the pin scale
to the diameter of the dovetail bit as in
step 1. Then fit the router with a straight-
cutting bit and clamp the pin board—the
drawer front—to the jig, outside-face out.
Use a tail board butted against the pin
board to mark a line for the cutting depth.
Place the router on the jig and set the
tip of the bit Y16 inch below the marked
line. Cut out the waste between the pins
the same way you routed out the tails (left).
Then, remove the pin board and test-fit
the joint. If the fit is too tight, loosen
the scale thumbscrews and slide the
finger assembly about % inch toward the
back of the jig. Tighten the thumbscrews
(below). Make another pass with the router
to remove more waste between the fin-
gers. Test-fit the joint again, and make
any necessary adjustments. Once you
are satisfied with the fit, turn the board
over, secure it to the jig and cut the pins
at the other end. Cut the pins at both
ends of the drawer back the same way.
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HALF-BLIND DOVETAIL JOINTS

Cutting gauge

The half-blind dovetail makes an
ideal joint for building drawers:
The tails on the side piece are visible
but their end grain is concealed by
the drawer front. The joint can be cut
. by hand, as shown in the following

. ) pages, or by a router in combination
with a template or a jig.

Marking the pin board

Mark the outside faces of the boards with an X. Then set a
cutting gauge to about two-thirds the thickness of the pin board
and mark a line across the end, closer to the outside than the
inside face (above). Adjust the cutting gauge to the thickness of
the stock and scribe a line around the ends of the pin boards to
mark the shoulder line of the tails. Next, use a dovetail square
to outline the pins on an end of the pin board; the wide part
of the pins should be on the inside face of the stock. There are
no strict guidelines for spacing dovetail pins, but for most draw-
ers, starting with a half-pin at each edge and adding two evenly
spaced pins in between makes for a strong and attractive joint.
To complete the marking, secure the pin board in a vise and use
a try square and a pencil to extend the lines on the board end
to the shoulder line on its inside face (right). Mark the waste
sections with an X as you go.

Dovetail
square
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Cutting the pins

Secure one pin board in a vise with
the outside face of the stock toward
you, then cut along the edges of the pins
with a dovetail saw, working your way
from one board edge to the other. (Some
woodworkers prefer to cut all the left-hand
edges of the pins first, then all the right-
hand edges.) Hold the board steady and
align the saw blade just to the waste side
of the cutting line; angle the saw toward
the waste to avoid cutting into the pins.
Use smooth, even strokes, allowing the
saw to cut on the push stroke. Continue
the cut just to the shoulder line, then
repeat to cut the pins at the other end
of the board.

Dovetail saw

7 Guide
AT block

Removing the bulk of the waste

Set the panel inside-face up on a
work surface and clamp a guide block to
it, aligning its edge with the waste side of
the shoulder line. Starting at one edge
of the stock, hold the flat side of a chisel
about Y16 inch from the guide block; the
tool should be no wider than the narrow-
est part of the waste section. With the
chisel square to the face of the board,
use a wooden mallet to strike it, scoring
a line about /s-inch-deep into the waste
section. Then hold the chisel flat side
down and square to the end of the board
about /s inch below the top surface.
Strike the chisel to remove a thin layer
of waste. Continue until you reach the
scribed line on the end of the board,
then pare away any excess (step 4).
Repeat the process with the remaining
waste sections.
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Final paring

Working on one waste section at a
time, press the flat side of the chisel
against the walls of the section with the
thumb of your left hand; with your right
hand, push the chisel toward the shoul-
der line, shaving away the last slivers of
waste (left). If necessary, tap the chisel
gently with a wooden mallet.

Marking and cutting the tails

Set a tail board inside-face up on a
work surface. Hold one of the pin boards
end-down with its inside face aligned
with the shoulder line of the tail board.
Use a pencil to outline the tails on the
tail board (right), then extend the lines
on the board end using a try square. Mark
the waste with Xs, then outline the tails
on the other end of the board the same
way. Remove the waste as you would when
cutting dovetail joints for carcase panels
(page 30). Repeat the procedure for the
other tail board.
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ASSEMBLING A DRAWER

DRAWER ASSEMBLY

Preparing the drawer for a hottom panel

Dry-fit the parts of the drawer, then
clamp the unit securely, aligning the bars
of the clamps with the drawer sides. Use
a pencil to identify the parts that fit togeth-
er to make reassembly easier later when
you glue up. To install a bottom panel,
rout a groove along the inside of the draw-
er. First, mark a line %z inch from the bot-
tom edge of the front, back and sides.
Then, fit a router with a Ys-inch three-
wing slotting cutter and mount the tool
in a router table. Set the drawer right-side
up on the table and align the cutter with
the marked line. Starting at the middle of
one drawer side, feed the stock into the
cutter. Keeping the pilot bearing butted
against the workpiece, feed the drawer
clockwise (right). Continue pivoting the
drawer on the table until you return to
your starting point.

Groove

Making the hottom panel

and preparing the back
For the bottom panel, cut a piece of Ya-inch
plywood to fit the opening, adding the depth
of the grooves to its width and the depth of
one groove and the thickness of the back to
its length. Next, remove the clamps and trim
the bottom of the drawer back with a table
saw to allow you to slide the bottom panel
into position. With the back inside face up
on the saw table, align the top edge of the
groove you cut in step 1 with the blade. Butt
the rip fence against the stock, then feed
the back into the blade to make the cut,
straddling the fence with the fingers of your
right hand. (Caution: Blade guard removed
for clarity.)
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SHOP TIP

Fixing a loose drawer bottom
If a drawer bottom is loose, use shop-made wedges
to tighten the fit. Begin by using a table saw to rip
a few thin strips of wood from a board, angling the
blade to produce one narrow edge. Then, cut the
strips into smaller pieces. Set the drawer upside
down on a work surface and install a wedge :
into any gap between the bottom
panel and the sides or front of
the drawer. Coat the strips

with glue, then insert the
tapered end into the gap; use

a hammer to tap them snugly
into place. Once the glue has
dried, use a wood chisel to

sever any part of the wedges
protruding from the grooves.

Gluing up the drawer

Before gluing up the drawer, decide
how you will mount it (page 87), since
some methods require you to prepare the
drawer sides before final assembly. Then,
sand the surfaces that will be difficult to
access after glue up. Squeeze some glue
on the contacting surfaces of the joints
and spread the adhesive evenly with a
brush. Assemble the drawer, then arrange
two bar clamps on a work surface and lay
the drawer on them, aligning the drawer
sides with the bars of the clamps. Install
two more clamps along the top of the
drawer and two more across the back
and front. Place a wood pad between the
stock and the clamp jaws to avoid mar-
ring the wood. (Do not place a pad on a
lipped drawer front, as it will prevent the
joints from closing.) Tighten the clamps
just enough to fully close the joints (left),
then use a try square to check whether
the corners are at right angles. If they
are not, use a bar clamp placed diagonal-
ly to correct the problem (page 59).
Finish tightening the clamps until a bead
of glue squeezes out of the joints, check-
ing as you go that the corners are square.
Once the adhesive has dried, remove any
dried glue with a paint scraper. Slide
the bottom panel into place, then drive
a few finishing nails through it and into
the bottom edge of the drawer back to
fix it in position.
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MOUNTING A DRAWER

here are probably as many draw-
er-mounting methods as there are
drawer joints. The technique you
select is determined by the piece of
furniture in which the drawer will be
housed: a frame-and-panel cabinet
requires different hanging methods
than does a carcase. The following
pages consider both types of casework.
A drawer can be supported in one
of two ways: along its sides or along
its bottom. As shown below and on
page 88, a side-mounted drawer has
grooves routed in its sides before glue
up, allowing it to run along slides
attached to the carcase. A side-mount-
ed drawer in a frame-and-panel case
(page 92) is held in place by the same

SIDE-MOUNTING: CARCASE

A side-mounted drawer is slid into
a carcase for test-fitting. A lipped
front conceals the runners and
grooves when the drawer is closed.

system of corner strips and supports
used to install shelves.

Commercial slide runners (page 93)
offer another method for side-mount-
ing drawers in a carcase. Although
many purists regard them as a poor
alternative, commercial runners are
actually stronger than wood runners,
making them ideal for drawers that
will bear heavy loads.

A popular way to support a bot-
tom-run drawer is by a system of run-
ners and rails affixed to a carcase, as
shown on pages 90 and 91. Some
woodworkers prefer to rout a groove
in the carcase sides and install a shelf,
which serves not only as a drawer sup-
port but as a dust panel as well.

Cutting grooves in the drawer sides

Before final assembly, cut a groove
in the outside face of each drawer side.
There are no rigid guidelines for the
groove width, but it should be able
to accommodate slides that are large
enough to support the drawer. On your
table saw install a dado head the same
width as the groove. Draw cutting lines
for the groove width in the middle of
the leading end of one drawer side;
also mark the depth of the groove—no
more than one-half the stock thickness.
Butt the lines for the groove width
against the dado head, then crank the
blades up to the depth line; position
the rip fence flush against the stock
and make the cut. If the groove width
exceeds the width of the dado head,
turn the board end for end and make
another pass. Repeat to cut the groove
in the other drawer side.

87




DRAWERS

Ripping the drawer slides

Install a combination blade on your
table saw. Crosscut a board so that its length
is a few inches shorter than the width of
the carcase side panels. Then position the
rip fence to set a cutting width equal to the
width of the grooves you cut in the drawer
sides (step 1), less Y52 inch for clearance.
Cut two slides from the edge of the board,
using a push stick to feed the stock into
the blade (right). Smooth one edge of the
slides with a hand plane to make sure that
they will rest flush against the side panels
of the carcase. (Caution: Blade guard
removed for clarity.)

Fush stick

Installing the slides

Insert the drawer into the carcase
and hold it in place while using a pencil
to mark the location of the grooves on
the front edges of the side panels. Then
use a carpenter’s square to extend the
marks across the inside faces of the
panels. To mount the slides, bore three
holes for countersinking screws; make
the clearance holes slightly wider than
the screw shanks to allow for wood move-
ment. Holding the slides back from the
front edge of the carcase between the
marked lines on the side panels, screw
them in place (left). Test-fit the drawer.
If it is too loose, add shims under the
slides; if it is too tight, enlarge the
groove in the drawer side. You can also
recess the slides in the carcase sides
using a jig (page 89).
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DADO-ROUTING JIG

FOR DRAWER SUPPORTS

To rout a series of evenly spaced
dadoes in the side panels of a car-
case for drawer runners, use the
shop-made jig shown at right.
Dimensions depend on the size of
the carcase and the spacing between
the runners.

For the jig, cut a piece of Ya-inch
plywood as a base. Make it about
the same width as the carcase side
panels and a few inches longer than
the gap between the runners. Set
the jig base on a work surface and
place a router on it near one end.
Mark the screw holes in the router
base plate on the jig base; also draw
a spot directly below the tool's chuck.
Bore holes for the screws; cut a hole
below the chuck wide enough to
allow clearance for the router bit.
Screw the jig base to the machine’s
base plate and install a straight-cut-

Jig base

ting bit the same width as the dadoes
you wish to rout.

Next, cut a spacer to fit snugly in
the dadoes; make it slightly longer
than the width of the panels. Screw

Side panel

the spacer to the bottom of the jig
base, making the distance between
it and the router bit equal to the spac-
ing you want between the runners.

To use the jig, clamp a side panel
inside-face up to the work surface.
Set the jig on the panel with the
spacer flush against one end of the
workpiece and the router bit at one
edge. Gripping the router firmly, turn
it on and feed the tool across the
panel to rout the dado; keep the
spacer flush against the panel. Turn
off the router, then insert the spacer
in the dado, repositioning the clamps,
as necessary. Rout the next dado,
sliding the spacer in the first dado.
Continue until all the dadoes have
been cut, then repeat the operation
on the other side panel.
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BOTTOM-RUN: CARCASE

Preparing the rail

Crosscut a board long enough to
span the gap between the side panels,
adding the thickness of one panel to allow
for twin tenons at the ends of the rail. For
the twin tenons, mark the ends of the
stock to divide its width into fifths. Then,
install a dado head wide enough to cut
out the waste between two of the marks.
Set the cutting height at one-half the
thickness of the panels. Next, install
a commercial tenoning jig on your saw
table. Clamp the rail to the jig end up;
shift the device sideways to align the
marks on the rail with the dado head to
cut the shoulder in the middle fifth of
the board. To make the cut, push the jig
forward, feeding the stock into the blades.
Move the jig to cut the shoulders at the
outside edge of the rail. Turn the stock
around to cut the remaining shoulder
(left). Then cut the twin tenons at the
other end.

Chiseling the double mortises

Hold the end of the rail against each carcase side panel at
the desired height of the drawer bottom and outline the mortis-
es. Extend the lines to the edge of the panels, then butt the two
workpieces face to face to make sure the marks are at the same
height. To cut the mortises, first clamp a panel to a work sur-
face. Then, starting at an end of one outline, hold a mortising
chisel square to the face of the panel and strike the handle
with a wooden mallet. Use a chisel the same width as the mor-
tise and be sure that the beveled side is facing the waste. Make
another cut /s inch from the first. Continue until you reach
the other end of the outline, using the chisel to lever out the
waste to the required depth. Chop out the adjacent mortise
and the double mortise on the other panel the same way.
Test-fit the twin tenons; widen or deepen a mortise with
the chisel, as required.
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Tongue

SHOP TIP

Fixing a bowed drawer side
A bowed side can prevent

a drawer from sliding
properly; a shop-made

glue block will correct the
problem. Cut the block
slightly narrower than

the gap between the
bottom panel and

the bottom edge of the
drawer side. Spread some
glue on the surfaces of the
block that contact the drawer,

then butt the piece of wood against
the bottom panel and drawer side as
shown, centering it between the front and back. Install a clamp
across the middle of the drawer, tightening it until the side
straightens out. Once the glue has dried, remove the clamp.

Installing the rail and runners

Cut two runners for the side panels
of the carcase; make them the same
width and thickness as the rail and as
long as the width of the panels, less
the width of the rail. Cut a tongue in the
middle of one edge of the runners about
one-third the width and thickness of the
runner. Rout a matching groove in the car-
case side panels; center the slot on the
double mortise for the twin tenons
(inset). To mount the runners, first bore
a series of holes for countersinking
screws; the clearance holes should
allow for wood movement. Then, fit
the rail into the double mortise in one
side panel and slot the runner into the
panel. Making sure that the runner is
butted squarely against the rail, screw
it in place. Repeat to mount the runner
to the other carcase side panel. At the
same time that you glue up the carcase,
spread some adhesive on the rail’s twin
tenons and the double mortises in the
side panels and fit the two together.
The clamping setup for the carcase will
hold the rail in place while the glue dries.

91




DRAWERS

SIDE-MOUNTING: FRAME-AND-PANEL

The same system of corner strips and
supports for installing adjustable shelves
in frame-and-panel cabinets can be
used to mount a drawer. Before the cor-
ner strips are screwed to the stiles of
the cabinet, they are held in place with
handscrews. This way, the drawer can be
test-fitted in the opening and the strips
can be raised or lowered as needed. Once
the drawer slides smoothly and is cen-
tered, the strips are fixed to the cabinet.

Corner
Attaching corner strips and supports strip
Prepare the drawer sides as you would

to side-mount the drawer in a carcase
(page 87). Glue up the drawer, then hold
it at the desired height in the cabinet and
mark the position of its grooves on the stiles.
To mount the drawer, use corner strips
and supports (page 61). Make the strips
long enough to reach from the top edge

of the cabinet to the bottom of the drawer.
Rout a dado across the strips, aligning it
with the marks you made on the stiles.
Cut two supports to fit between the dadoes,
less Y16 inch for clearance. Hold the
corner strips flush against the stiles
with handscrews, lining up the dadoes with
the position marks. Fit the supports in the
dadoes, then slide the drawer into posi-
tion. It should move smoothly and sit
centered and level in the opening. If not,
loosen the handscrews and adjust the
height of the corner strips, as necessary
(above). Screw the wood strips to the stiles.
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COMMERCIAL SLIDE RUNNERS: CARCASE

— Runner

=
—

Installing the runners

Install commercial slide runners
following the manufacturer’s instruc-
tions. The type shown consists of two
parts: runners that attach to the car-
case and slides that are screwed to the
drawer. To help position the runners,
cut a piece of “-inch plywood to fit
between the bottom of the carcase and
the bottom edge of the runner. If the
drawer is directly under a shelf or the
carcase top, trim Y2 inch from the ply-
wood jig to allow for clearance during
installation, when the drawer must be
lifted slightly to fit the wheels into the
runners. With the carcase on its side,
butt the plywood piece against the bot-
tom of the side panel. Then place the
runner against the jig, setting it back
from the front edge of the panel to
allow for the thickness of the drawer
front. Mark the screw holes on the side
panel, then bore a pilot hole at each
point. Screw the runner to the panel
(above). Repeat to fasten a runner to
the other side panel.

Installing the slides

Hold the slides on the drawer, then test-fit it in the carcase.
If the drawer is loose, shim the runners; if the drawer binds, plane
some stock from its sides (page 94). Then set the drawer upside
down, position the slides and mark the screw holes on the drawer.
Bore pilot holes, then screw the slides in place (above).

SHOP TIP

Positioning Jig
To help you correctly position
commercial slides on
drawer sides, use a
ghop-made jig. Cut
a rabbet in a scrap
board; make the
depth of the rab-
bet equal to the
desired distance
between the slide
and the bottom of
the drawer side. To
use the jig, hold it up against the bottom of the drawer side as
shown. Then set the slide on the drawer side, bottom edge butted
against the jig. Holding the slide and jig in place, mark the screw
holes. Then bore pilot holes and screw the slide to the drawer.
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FINE-TUNING DRAWER FIT

Planing the drawer sides

A drawer may bind in a piece of
furniture even after a thorough sanding.
If the top or bottom of the drawer rubs
against part of the casework, plane the
top (step 2). If the sides bind, remove
the drawer and mark any shiny areas
on the sides—high spots that can be fa Ay
shaved off with a hand plane. To secure i ] e
the drawer for planing, clamp a wide & 7 \
board to a workbench with one edge
extending over the side. Hang the drawer
on the board so that the binding side is
facing up. Then clamp another board
to the workbench, butting it against the
drawer; use a bench dog to keep the second
board from moving. Gripping the plane
with both hands, shave off the marked
spots with smooth, even strokes (right).
Test-fit the drawer in its opening peri-
odically, planing the sides until the
drawer fits perfectly.

Bench dog
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Planing the top of a drawer

To hold the drawer in place, set
it on a work surface and nail three scrap
boards to the table flush against the sides
and back of the drawer. Gripping a hand
plane firmly, make a smooth pass on the
top edges of the drawer sides from the front
of the drawer to the back. Move to the
adjacent side of the table to plane the top
edges of the front and back. Test-fit and
continue planing until you are satisfied
with the fit.
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DRAWER STOPS

A s the name suggests, a drawer stop
controls how far a drawer can slide
in or out. There are two basic types
depending on where they are located on
a piece of furniture. Inward stops are
placed near the back and keep a drawer
from being pushed in too far. Outward
stops are installed near the front and pre-
vent a drawer from sliding in beyond a
certain point or pulling right out.
There is a drawer stop for every piece
of furniture. Inward stops are ideal for
carcases with side-mounted drawers
since they can be mounted at any point
on the side panels. Outward stops work
well for any piece, but they are simpler to
install on frame-and-panel furniture.

OUTWARD STOPS: CARCASE

INWARD STOPS: CARCASE

Attaching an inward stop

With a band saw or saber saw cut a 1- to 1'-inch-diameter disk from a
piece of scrap wood the same thickness as the drawer sides. Bore an off-
center hole in the stop, then screw the disk to a side panel near the back.
Set the carcase on its side and close the drawer. Loosen the screw slightly
and rotate the stop until it just touches the drawer, then tighten the screw.

Preparing the drawer

Before gluing up the drawer, cut a
notch for the stop on the drawer back
with a table saw. Mark cutting lines in
the middle of the top edge for a 1-inch-
wide notch. Set the blade high enough
so that the notch will clear the stop
when you install the drawer. Screw a
board to the miter gauge as an exten-
sion. Aligning one of the cutting lines
on the stock with the blade, butt a hand-
screw against the end of the drawer back
and clamp it to the extension as a stop
block. Turn on the saw, hold the stock
flush against the extension, and feed
the two into the blade. Turn the work-
piece around and cut the other side of
the notch. Remove the waste in between
by making repeat cuts (left).
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Screwing the stop in place

Cut a drawer stop from a scrap board;
make it longer and narrower than the
width of the notch in the drawer back. To
mount the stop, install the drawer and
mark the location of the notch on the bot-
tom of the panel or shelf under which the
drawer will slide. Bore a pilot hole through
the stop, then screw it in position (right),
aligning its edges with the lines on the
carcase. Do not tighten the screw all the
way. With the long edge of the stop paral-
lel to the drawer slides, install the drawer
(inset). Once the stop passes completely
through the notch, rotate it 90° so that its
long edge is parallel to the drawer back.

OUTWARD STOPS: FRAME-AND-PANEL

Installing a stop on the front rail

Cut a drawer stop from a scrap board. It
should be long enough to extend below
the front rail of the cabinet when one end
is attached to the rail. To mount the stop,
bore a pilot hole through it near one end.
With the cabinet top off, screw the stop
to the middle of the rail. Leave the screw
just loose enough so that you can rotate
the stop out of the way. Install the drawer.
Once the drawer back clears the front rail,
rotate the stop 90° so that it extends below
the rail (right).

I
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FALSE FRONTS AND HARDWARE

A part from their visual appeal, false
fronts have practical applications
in drawer-making. For the woodwork-
er reluctant to discard a drawer that is
not perfectly aligned with its opening,
a properly mounted false front can
provide a simple solution. Centering
the front on the carcase or cabinet,
rather than on the drawer, will salvage
an imprecise fit. False fronts can also
serve as drawer stops, but avoid exag-
gerating the size of the overhang.
Slamming the drawer when it is filled
with weighty items risks splitting the
front as it strikes the cabinet.

INSTALLING A FALSE FRONT

A drawer pull puts the finishing touch
on a drawer with a false front.

Installing hardware on a drawer is
the last—and possibly least taxing—
activity in an otherwise challenging
operation. Still, drawer handles and
pulls need to be mounted with care.
The key is to center them on the draw-
er front. Aligning a single-pull handle
properly is fairly straightforward:
Mark the diagonals across the front
and install the pull where the two lines
intersect. For a double-pull handle,
various commercial jigs can provide
fast and accurate positioning. But as
shown on page 99, the job can also be
done using a simple tape measure.

Preparing the drawer

Once the drawer has been properly mounted,
set it face up on a work surface and drive two
brads into the drawer front, leaving their heads
protruding. Make sure the brads are not located
where the drawer pull will be installed. Then snip
// off the heads with pliers.

Positioning the false front

Install the drawer, then set the cabinet on
its back. Cut the false front to the right size, then
carefully lower it into position (right). Once you
are satisfied with the placement, press firmly; the
pointed ends of the brads will punch impressions,
allowing you to reposition the false front later

when you complete the assembly.
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Gluing and clamping

Spread a thin layer of glue on the
back of the false front. Avoid applying
too much adhesive or you will end up
with too much squeeze out. Place the
front in position, with the two brads
resting in their impressions. Hold
the assembly together with bar clamps;
align the bars with the drawer sides.
Tighten the clamps evenly until there
are no gaps between the false front
and the drawer.
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ATTACHING A DRAWER HANDLE

Marking holes for screws

Place the drawer on its back on a
work surface, then mark vertical and
horizontal lines across the drawer front
intersecting at its center. For the double-
pull handle shown below, measure the
gap between its two mounting posts. Then
transfer that distance to the horizontal
line, making two marks the same distance
from the center of the drawer (right).
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Attaching the handle

Bore clearance holes for screws at the
two marked points, then apply what-
ever finish you have selected. To mount
the handle shown, screw one mounting
post to the drawer front. Slip the pull into
the post, then fit the other post on the
pull and screw it to the drawer front (left).
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A s a fine piece of furniture nears
completion, the last major
task before finishing the wood is
often constructing and mounting
the doors. A project within a pro-
ject, assembling a door demands
the same care as building the piece
it accompanies. Nothing is more
frustrating than seeing a carefully
crafted cabinet offset by a door that
is warped or ill-fitting.

door would be most appropriate
on a simple carcase, whereas a fine
period piece normally demands a
frame-and-panel door. Glass doors
are a good choice for a china or
curio cabinet.

Since wood is prone to swelling
and warping, solid doors should
only be installed on relatively small
pieces of furniture. With a larger
cabinet—a floor-to-ceiling hutch,

In addition to providing a visu-
al focus, doors serve the simple
function of protecting the contents
stored inside a piece of furniture.
One of the first recorded uses in
cabinetmaking of a door as a phys-
ical barrier was the medieval aumbrey, a large cabinet used
to protect food from vermin. The design of the door was prim-
itive: a single piece of wood held in place with simple forged
strap hinges.

Today’s woodworkers have far more choices than their
counterparts from the Middle Ages. This chapter will exam-
ine five different door types, each with its own visual appeal
and application, ranging from the rustic board-and-batten
door to the finely crafted frame-and-panel model. You will
also learn how to build tongue-and-groove doors, glass doors
and veneered-panel doors.

To some degree, the design of a piece of furniture dictates
the type of door you will install on it. A board-and-batten

A frame-and-panel door is hung on a cabinet
with detachable cabinet hinges, which allow the
door to be easily removed after installation.

A brad driver secures a strip of molding
to a door frame, sandwiching a central pane
of glass between the molding and a rabbet
cut into the edge of the frame.

for example—a broad, solid door,
such as the board-and-batten or
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