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Feature 5
The dovetail joint looks deceptively easy to create. This
feature takes you through the difficult process of
making perfect, elegant dovetails.
The dovetail is a durable and attractive part of any piece
of furniture. Perfecting those joints, however, can be a
daunting prospect. Master woodworker Ian Kirby takes
you stepbystep through the process and shows you
how to make simple, but perfectly formed, dovetail
joints.
I was initially asked to design a
project that incorporated hand
cut through dovetails. The
concept appears sound — that
you can learn to make a through
dovetail joint as part of making a
project. However, many years
as a teacher have taught me
otherwise; namely, you will learn
to make better dovetails in less
time if you undertake the joint
itself as a project.
To understand why, consider
the mortiseandtenon joint. All

you can see of a completed
mortiseandtenon joint are the
shoulder lines. Hidden inside,
you could have a real
woodworking nightmare, but if
the shoulders are tight you
assume the rest of the joint is
equally good. The through
dovetail does not allow for such

A mitered corner sets off an elegant through joint layout.

forgiveness. Each interface is
plainly in sight, and any attempt
to doctor a gap or an “oops” is
equally visible. Successful
dovetail making requires
learning specific sawing and
chiseling skills, which are then
applied to making practice
joints. When your practice joints
look good, you can apply your
new skills to any project you
care to.
Four types of dovetail joints are
used to join boards at the corner
to form a box, a drawer, or the
case that holds drawers or
doors. The joints are through
dovetail, singlelap dovetail,
doublelap dovetail, and secret
miter dovetail. Learning to make

Tools for dovetailing (starting at bottom right): cutting
gauge, try square, dovetail saw, Japanese miter gauge,
sliding bevel, beveledge chisels, Warrington hammer,
coping saw, pencil, marking knife.

the through dovetail lays the
groundwork for making the other
three.
Dovetail Methodology
The methodology, described
here, is simple and elegant:
• Cut the slope of the tails with a
dovetail saw, remove the waste

Years ago, every bench in the shop featured sloped layout
lines like the ones shown above. Woodworkers don’t
measure angles in degrees, they measure them as slopes,
expressed as the ratio of width to length. Set your sliding
bevel to the slope made by the layout from your
measurements.

between the tails with a coping
saw, and flatten the bottom of
the pin socket with a chisel.
• Use the tails as a template to
mark out the pins with a knife.
• Cut the sides of the pins with a
dovetail saw, remove the waste

Practice cuts: Set your
cutting gauge 1/32" less
than the thickness of the
workpiece.

Knife a line around the
workpiece, pressing the
fence firmly against the
squaredoff end.

between the pins with a coping
saw, and flatten the bottom of
the tail socket with a chisel.
Note that only two tools make
the mating faces of the joint: the
long grain faces that fit together
come straight from the dovetail
saw, and the end grain shoulder
lines come from the chisel.
The complete dovetail kit is
shown above. None of the tools

Square a series of pencil lines 3/8" apart across the end
grain (left). On one side mark long sloping tail lines (right)
from the end grain lines.

is unusual. I use a LieNielsen
dovetail saw whose crisp cut
leaves a fine surface and a fine
kerf. I like the sliding bevel by
Starrett for its positive lock nut
and high quality, and the design
of my Japanese miter square
makes mitering the edges of the
joint a breeze.
Diligent Practice Deserves
Good Wood

Start the cut at the far side, follow the squared line, then
angle the saw by sighting down the elongated guide line.
Use light pressure and keep the saw teeth horizontal.

Choosing the right practice
wood is important. My first
choice is Honduras mahogany.
Being neither too hard nor too
soft, it saws cleanly down the
grain and chisels cleanly across
the grain — two factors
important for success. Poplar is
an acceptable second choice. It
saws well but it doesn’t always
chisel crisply across the grain.
Oak, cherry, or maple are too
hard as starters. Don’t even
think about trying to save a few
dollars by using inferior or scrap
material. Dimension your
practice and test pieces to 5/8"
thick, 43∕8" wide and about 14"

Masking tape tabs remind you to treat the end cuts
differently because they are to be mitered.

With the saw teeth held horizontal, cut the slopes of the tails
down to the knifed shoulder line on both sides. Saw the
outer edge end slopes (right), starting from the near corner.

long.
Designing the Joint
The strength and durability of a
through dovetail is
demonstrated by its survival on

Remove the waste with a coping saw. The key is to keep
sawing in the same place while turning the blade from
vertical to horizontal.

so many pieces of old furniture.
So, unlike a mortiseandtenon
joint where designing for
strength is a major factor,
designing for appearance is the
major concern of dovetail
joinery.

Establish the shoulder lines
by vertical paring with a
1/4" beveledge chisel.
Flatten the pin sockets
(right) by horizontal paring,
using the shoulder lines as
your guide.

To position the miter
square, slide it to the point
of the knife which is
registered in the shoulder
line. Then saw the waste
from the mitered edge.

The appearance of the joint comes from two elements:
• the slope or angle of the tails and pins
• the layout or size relationship between tails and pins
Judgments about appearance are always somewhat subjective. Here
are my thoughts on the matter. A slope of about 1:5 states simply and
clearly, “I am a dovetail.” Make it 1:9, and the slope looks like a box
joint gone wrong. Make it 1:3, or greater, and you have a problem with
the short grain at the edges breaking off — and it looks crudely made
besides.
Although layout can vary radically, it’s generally accepted that small
pins produce a more elegant joint due to the eyecatching contrast in
color and size of the end grain and long grain shapes. Additionally, the
fineness of the small pins declares that the joint is handmade because
no router bit is small enough in diameter to cut the narrow end of the pin

socket.
I recommend two stages of practice. The first stage, making practice
cuts on the pin and tail pieces, introduces marking out and sawing. The
second stage, making a complete joint, adds removing waste, flattening
the tail and pin sockets, and dry assembly.
Setting the Sliding Bevel
Woodworkers never had a tool which measures angles in degrees;
rather, they measured angles as slopes, which are expressed as the
ratio of width to length. In my formative years, you would find sloped
layout lines on every bench in the shop. Use a sharp pencil and mark
the lines boldly. If you prefer not to mark your bench, use a piece of
cardstock or MDF. Begin by drawing a line about 6" long perpendicular
to the bottom edge. Next, mark a point one inch from the line to the
right. At 43∕4", make a mark and join a line to the one inch mark. This is
the slope I used for the practice joint. If you check it with a protractor, it’s
about 78°.
Practice Cuts
Marking out — Square the end of your wood
using a table saw or a chop saw. Set your
cutting gauge to about 1/32" less than the
thickness of the wood. Knife a line around
the end of the piece. Set the wood upright in Dovetail layout is the first step in
mastering the joint. Here, the author
the vise and square a series of sharp pencil chooses small pins to create an elegant
appearance. Transfer this pattern to
your stock for best results.
lines across the end grain about 3/8" apart.
Next, mark the tail slope lines from the end
grain lines with the sliding bevel. Note that I’ve extended the guidelines

well below the gauge line. When you set the saw at an angle to saw the
tail, these elongated lines provide a more helpful line of sight.
Grip and stance — Grip and stance are keys to using a handsaw
effectively. Grasp the saw in a pistol grip, using the lower three fingers
and thumb. Extend your index finger straight down the side of the
handle for fine control. Stand back from the work, left foot forward if you
saw righthanded, so that when you bend over you look down on the
cut. Stand far enough to the side so that saw, wrist, forearm, upper arm,
and shoulder move in the same plane. This alignment ensures that the
saw moves back and forth like a piston on a connecting rod and
prevents the saw from jamming in the cut.
Cutting the Tail Slopes
Set the workpiece vertical in the
vise about 3" above the jaws.
Start the cut with a pull stroke
from the far edge, blade raised
slightly at the heel and guided
by the thumb of your other hand.
Follow the pencil line across the
end grain and cut a guide kerf to
the depth of the teeth. Now
angle the saw to the slope by
sighting down the extended
pencil guideline. Use a full
stroke of the saw and continue
cutting with the teeth held
horizontal.

Clean up the mitered face by careful vertical paring.

Butt the fence of your try square firmly against the
protruding pin piece. Register the tail piece to the try square
fence and align the edges with the try square blade (right).

Don’t force the saw. If it jams,
you are standing too far left or
right. Move slightly if you are not
on the line. If you are not on the
guideline as the cut proceeds,
just carry on. You can’t change

Hold the tail piece firmly in place with the heel of your hand
as you knife the pins. The knife lines clearly show where
you have to cut to make a tight interface.

direction partway down and the
slight angle deviation doesn’t
matter so long as the cut is
straight and perpendicular to the
workpiece. You need only make
one round of practice cuts to
realize that this is the foundation
for success on the real thing.
The more you practice, the
better you become. Resquare

Square pencil guidelines down from the knife lines to guide
your saw cuts.

the stock by cutting off the
practice cuts, mark the tail
slopes in the other direction, and
make another round of cuts. If
you want to practice pin cuts
and cutting to a knife line, mark
the end grain with a marking
knife and sliding bevel. (Note
this is for practice purposes
only. When making a complete
dovetail joint, you mark out the
pins using a completed tail piece
as your template, not a sliding
bevel.) Extend pencil guidelines

Establish the shoulder lines by vertical paring from each
side. Leave the center mound and corner waste. Once you
have flattened the tail sockets by horizontal paring, it’s easy
to use the flat land to remove the remaining corner waste
(right).

down the face of the pin piece

Slide the miter square to the point of the knife which is
located in the shoulder line.

with a try square. Once you’re
satisfied with the practice cuts,
you can move on to a practice
joint.
Making the Practice Joint

Establish the miter face by vertical paring for about 1/16",
then set the pin piece in the vise at 45° and complete the
miter using the small land as a guide.

Mark out the joint following the
measurements on the drawing.
The two end cuts are made as a
miter, so you mustn’t cut them
along with the rest of the pins.
Tag them with marking tape as
a reminder.
Cut the tails — Cut the slope of
the tails as you did on the
practice piece. To cut the

Close the joint with a hammer blow to each tail in turn. A
change in tone tells you which tail is too tight.

mitered end slopes, you have no
option but to begin on the corner nearest you. Align the saw so that it
will cut simultaneously straight across the top end grain and down the
slope as the cut proceeds. Once again, prior practice on this cut alone
will help enormously because it’s initially quite awkward.
Remove the waste — Remove the waste between the tails with a
coping saw. Unlike other Western saws, it cuts on the pull stroke. Grip
the handle with two hands and stand square to the work. This grip and
stance best ensures that you will keep the blade perpendicular to the
surface of the workpiece. To begin the cut, push the blade into the kerf
to within 1/16" of the bottom of the cut. The key to making the cut is to

keep sawing in the same place as you gently turn the handle so you can
saw parallel to the shoulder line.
Flatten the pin sockets — Make the socket flat and square with a 1/4"
beveledge chisel, first by vertical paring, then by horizontal paring.
Begin by putting the workpiece on a cutting board to protect the bench.
Vertical paring establishes the shoulder lines. If necessary, remove the
waste incrementally with thin chisel cuts, but angle the chisel towards
you about 10°. This ensures that you leave the shoulder line on the
opposite side unscathed. Make the last cut with the chisel set squarely
in the knife line, which establishes a clean, accurate shoulder line. Flip
the workpiece and establish the other shoulder line in the same way.
Vertical paring establishes the outer edges of the shoulders, but
because the chisel is angled back from the vertical, you are left with a
“pitched roof” mound in the center. Set the tail piece vertical in the vise
and remove the mound by horizontal paring. Fit the end of the chisel in
the palm of your cupped hand so it becomes an extension of your
forearm. Lock your arm tight to your body, and with feet planted firmly
foreandaft, push the chisel from your back leg. Remove the mound
with thin slices, making the last slice from one shoulder line to the other.
It’s easier to see and control the chisel work in the larger tail socket, but
with a little practice you’ll master flattening the pin socket equally well.
Marking and Cutting the Mitered Edge
Clamp the workpiece on edge in the vise. Place the point of your
marking knife in the gauge line on the vertical face and hold it
perpendicular to the work. Slide the miter square up to the knife. The
point of contact is the setting for the square and where you knife the
miter line. Saw the waste, then clean up the miter shoulder line by

vertical paring.
Marking the Pins from the Tails
Set the pin piece square in the vise so it protrudes 1/8". Disassemble
the try square and use the fence held tight to the face of the protruding
pin piece as a register. Bring the end grain of the tail piece to the
register and align the edges of the two pieces with the blade of the try
square.
The tails are the template. The mark is a clean deep line from a Swiss
Army knife held tight to the wall of the tail. Using a try square, mark
pencil guidelines down from each knife line on the outside face of the
piece to guide your saw cut.
Cutting the Sides of the Pins
Now is the moment of truth. Where you make the initial saw cut relative
to the knife line is what determines the accuracy of the resulting joint.
Your aim is to split the knife line. Interface tightness depends upon the
initial few strokes made in a couple of seconds. The remaining task is to
saw down to the shoulder line, staying parallel to the pencil guideline. If
you cut with the saw teeth horizontal, as you should, the saw cut ends
on the knife line on both sides of the workpiece.
Removing Waste Between Pins and Flattening the Tail Socket
Remove the waste between the pins with a coping saw. It’s the same
procedure as before, but you have more material to remove and more
room to work. Next, work on a cutting board, starting with the narrow
side of the socket uppermost. Use the same width chisel on each side

of the workpiece to establish the shoulder lines. Because of the pin
angle, the waste left at the edges is best removed by horizontal paring
when you flatten the socket using the shoulder lines as guides. Don’t
undercut these shoulders in the middle — it’s bad practice. Check your
work with a try square.
Marking and Cutting the Mitered Edge
Marking the miter for the pins is the same as for the tails. The miter
square in contact with the point of the marking knife (registered in the
shoulder line) sets the position for marking the miter.
Once marked, saw off the waste. Be very controlled at the end of the
cut: don’t let the saw drop and damage the pin below.
Begin refining the miter by vertical paring. Position your chisel in the
knife line and cut down about 1/16". This establishes a small land on the
edge. Next set the workpiece at 45° in the vise and remove the
remainder of the waste by horizontal paring, using the land as a guide.
Closing the Joint
To assemble the joint, use a Warrington hammer. See that the head is
clean, especially from dried glue, or you will emboss each tail. Tap each
tail in sequence — hard enough to drive it about 1/8" — and listen to the
hammer tone. If one of the tails is too big and the joint too tight, you will
hear a definite change in tone that indicates which tail or socket to ease
by paring.
When it comes time to glue up a dovetail joint, you close it initially with a
hammer as you do when it’s dry. Final closure is with a bar clamp. The

tighter you have made the joint, however, the more you are in danger of
breaking off the outer edge pieces. It’s normal to use a clamp across the
joint to close up the two outer glue lines.
Setting Your Gauge: Flush, Shy or Proud?
The shoulder lines are marked with a knife blade set in a cutting gauge.
The gauge runs on the end grain of the board as its guide. For the knife
line to be accurate, the end of the board must be dead square. If you
want to make a square or oblong box with dovetail corners, the four
pieces have to be made exactly the same length or equal in pairs. In
other words, the squareness of the finished piece is achieved by making
the parts accurate at the preparation stage.
Where you set the gauge to mark the shoulder line will determine the
length of the tails. You could set it a little proud so the ends of the tails
and pins stick out beyond the surface of the sides; you could make the
ends flush with the sides; or you could set the gauge — as I’ve shown
— slightly shy of the thickness of the sides so the ends will be below the
surface of the sides. Here’s why you do it this way. After the assembly is
glued up, you clean the surfaces of machine marks and dirt using a
hand plane. The end grain of each joint now acts as a reference to
guide you in keeping the sides all the same thickness. If you were to
remove the original end grain, you have no reference. This method is at
the root of making a handmade drawer — a project you should attempt
only after you are able to cut dovetails with skill and accuracy.
A Controversy — Tails or Pins First?
It’s not a matter of which is right or wrong, but rather which method
holds more logic.

Tails first — The tail saw cut must be perpendicular to the surface of the
board, and it must be a straight line, but it doesn’t have to exactly follow
the line of the slope. Marking the pins from the tails is an easy setup,
because you set the pin piece in the vise and the tail piece is positively
aligned and firmly held in place. The end grain knife line shows clearly
where you make the end grain cut, followed by a vertical cut.
Pins first — Marking the tails from the pins is a difficult setup, because
you have to balance the pin piece upright on end with no reference point
for positioning. This positioning and balancing act is made more difficult
if the parts are cupped or distorted in any way. You must mark the tails
from the pins with a pencil line because a knife line going with the grain
is barely visible. Pencil lines vary in thickness, so where will you saw —
left, right, or center? Finally, sawing the tail must be dead accurate;
there is no room to deviate from the sloping marked line.

Next Lesson: Making a SingleLap Dovetail
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