How to make a through-dovetail
(a lesson for beginners on hand-cut dovetails)

Sections:

A. Learn to cut a straight controlled line using a dovetail saw:
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C. Laying out for through dovetails using the “divider” method:
D. Making the tails

E. Making the pins

F. Test fitting and making adjustments

Making a through dovetail joint for the first time that goes together and fits snuggly without
glue is almost a spiritual experience. At least it was for me. | have admired the beauty of
dovetall joinery since becoming interested in woodworking but was sort of intimidated by the
idea of making a handmade dovetail. To watch his royal Normness of The New Yankee
Workshop use the Leigh jig, it seemed like a total waste of time to undertake learning how to
make dovetails by hand, but when you pull open a handmade drawer that has dovetalils, it is
In most cases unmistakable.
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Luckily, recently a Woodnet Forums member Gabriel that goes by the name Picklepork,
offered to give me a hands on course in making dovetails and | took him up on it. This article
IS based on a single session with him that took nearly 3 hours to make a single joint. Before
you get totally discouraged, consider that he taught me a lot more than just laying out and
cutting a dovetail joint, but you will notice that this is a fairly long article with lots of pictures. |
am attempting to share with others what he so generously shared with me. | have read about
making dovetails in various books and online articles, but learning from someone in person
really helped me to understand how it is done and | know it would have taken months to learn
on my own otherwise.

This article is meant to give the beginner like me the techniques and understanding to create
a through dovetail joint. For drawers a blind dovetail joint is commonly used and the
techniques for laying out and cutting are not covered here.

| have a Rockler half blind production dovetailing jig for use with a router. For production work
like making drawers for shop furniture or kitchen cabinets, it is a time saving device and it
produces strong functional joints. It is also a practical jig for jointing together plywood-not
something you do when making handmade dovetails. But, there’s no comparison between
that jig and the look of dovetails that are made by hand. Unlike the dovetails | produce with
my jig that have the same size tails and pins, a handmade joint with narrow pins and wide
tails stands out as being handmade and attractive.

The way | see it, the skill required to make handmade dovetails is like having another tool in
my tool kit. Unlike some who are pure power tool guys or others who are straight hand tool
guys, | see that all these tools and techniques have a place depending on the project.

A. Learn to cut a straight controlled line using a dovetail saw:

Before jumping into layout and making an actual dovetail joint, Gabriel had me learn how to
handle and cut with a dovetail saw. | know it seems like using a hand saw would be common
sense, but unless you can cut with a high level of precision, your joints are not going to fit
right or have that crisp look you're after. | recommend you practice doing the same exercise |
did before you attempt to try to make an actual joint. After cutting 3 or 4 lines, Gabriel told me
| had developed the touch and results needed to proceed.

Here’s how:

1. Lock a piece of ¥2” hardwood in your woodworking vise. Leave about 2” of wood
exposed above the bench top. Since drawer sides are commonly 1/2" thick material,
we practiced with 1/2" Alder from his scrap bin. You want the board locked in the vise
to not flex very much as you saw back and forth.

2. With a sharp pencil and a combination square, draw a series of straight lines across
the board and down one side (like pictured below). You only need to make the lines
down the side of the board about 1” because you won't be cutting dovetails longer
than 1” in most cases.
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Make sure that the area you are working in is very well lit. You need to be able to
clearly see what you're trying to do in order to cut precisely.

If you're right handed like me, grip the board with your left hand firmly to prevent it
from rocking back and forth as you cut.

Hold the saw in your right hand and place your right index finger along the side of the
blade pointing toward the front of the saw. This increases the control and sensitivity
you will have when using the saw.

Position the blade of your saw on one side of a pencil line and using the side of your
index finger's fingernail as a guide to prevent the blade from getting off track, gently
start the sawing motion. Don't rush or force the saw to dig in faster than it will by its
own teeth. Be patient and let the teeth do all the work-not you. Notice in the picture
below that the saw blade is intentionally kept level. If you are new to cutting with a
dovetail saw like | am, the motion you want to use when sawing is a very level stroke
with your elbow tucked in next to your body so that the blade moves consistently back
and forth in a straight line without tilting either left, right, up and down.
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7. Once the saw blade takes hold and starts cutting through the board, do not attempt to
steer the blade's direction. Just allow the saw to do its work. If the saw begins to
wander off the line, do not attempt to twist it back in line.
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In the picture above, two of the cuts have a circle around them in pencil. If you look closely,
you'll notice that the saw cut is right next to the pencil line but the pencil line is still visible.
The way that Gabriel taught me, the goal is leave a slight bit of waste material when you saw
your tails so that you have something to clean up with a sharp chisel. That way, you will leave
a crisp perfect visible edge to the sides of your tails. When you clean up your tails with a
sharp chisel, the crisp lines produced look better than what you can do with a dovetail saw
blade.

When you can consistently cut along side lines like this you're ready to move on to making
dovetail joints.

As a side note, | brought the $20 English traditional dovetail saw | bought at Rockler with me
to use, but we ended up using Gabriel's Lie-Nielsen dovetail saw.
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After experiencing the difference, | see one of these in my future. Believe me, there is a big
difference in the feel, control and results | was able to get using this saw compared to mine.

B. Preparation:

Since your chisels are the tools that produce the visible joints in dovetail joinery, you need to
begin by having razor sharp chisels. For this lesson, Gabriel had me use a set of blue
handled Marples chisels which included an 1/8° narrow chisel. | was surprised that we were
using the Marples after seeing his gorgeous handmade bench because | thought the Marples
were cheap chisels, but he sharpened them so well that they were excellent to use. Sets of
Marples are sold at the big box stores but they don't come with the 1/8° chisel that we ended
up using a lot-especially on the pins. He told me that you have to buy that chisel online.
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| found out after we finished that he had spent over an hour sharpening the set of chisels
using a series of wet stones. He pointed out that he added a micro-bevel to the tips of each of
his chisels to give the blades strength. If you look closely, the tip of the chisel is at a steeper
angle than the main slope of the chisel blade.

C. Laying out for through-dovetails using the “divider” method:

There are a variety of ways that people layout the lines for their dovetails and there are lots of
clever tools on the market, but the technique that Gabriel taught me was pretty simple once |
saw him do it in person. Tools needed for laying out and marking dovetails using his method
include a bevel gauge, a precision combination square, a marking gauge and a ruler-that's it.

1. Setyour marking gauge to the thickness of your drawer material and score the wood
on all 4 sides so that the marking gauge actually cuts through the outer layer of wood
and it doesn'tGust scratch the surface. Gabriel's technique is to score the top layer of
wood during layout so that you're actually cutting through the outer layer of wood. That
way, when you are cutting or chiseling later, you already have a crisp edge to the tails
and pins and are just removing the waste in the middle of the joint-not trying to make
perfect lines with your saw cuts. To use this technique, you must have a marking
gauge that is very sharp (like this below) and capable of cutting through the 1st layer
of wood-not just denting or scratching it .The Shopfox marking wheel | brought with me
didn't cut it. The blade wasn't sharp enough and the wheel rotated. His marking gauge
wheel has a very sharp and flat blade that doesn't move as he drags it across a board
to score it. This ensures that the line it produces stays consistent unlike mine. As his
marking wheel gauge is drawn across the wood, it slices through the outer skin layer
of the wood so much so that his marking wheel gauge is actually producing the final
edge that you will see once the joint is made. Once this line is scored by his marking
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wheel gauge, he makes every effort to not damage, touch, etc this line cut by the
marking gauge.

2. With the depth of cut established, the next step is to lay out the half pins that go on
either side of the board. For this step, he turned to his small Starrett combination
square (available online at www.leevalley.com ) to layout the lines for the half pins that

will appear at both ends of this board.

Later you can decide if you anthlf pins that are thicker than this, but for our
purposes, we're going to go with half pins that are 3/16° thick. To do so, set the
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combination square to 3/16° and with a sharp pencil or a utility knife mark a line across
the board at both ends like in the picture below.

I'm using a pencil in this article to show you the lines more clearly. When you get good
at dovetail joints, you can skip using a pencil and do your laying out with a utility knife.

3. Now its time to lay out the width of the tails. The width you decide to make your tails is
a matter of taste as well as trial and error. Gabriel's method for laying out the tails is to
position a divider (a tool that is like a compass but has metal points at both ends) on
the half pin line and then “walk® the divider across the board to the other side and then
start at the other side and “walk® back. Here's his step by step illustration from the
forum on how to lay out tails using the divider method:
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“The divider is started from the half pin going left to right”
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aThe divider overlaps the half pin mark on the right side. The overlap width will be the
width of your pins. | penciled in the points from the divider so they@e easy to see.”
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°Do the same as above, but go from right to left.”
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°Your pins are now layed out.” The pins he’s referring to are the pairs of pinpoints that are
grouped together. The wide space between pinpoints represents what will become the tails.
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“Using a bevel gauge or your favorite DT gauge, lay them out.”

“I laid them out so that they were 4 DT@. By playing w/ the width of the divider you can
have more or less DT@ and thicker or narrower pins. To make things go faster, you
can clamp both drawer sides together and transfer the marks w/ a combo square.”

In practice, he lays out the lines with a utility knife-not a pencil like shown. Also, he uses a

bevel gauge set to 1:5 rather than a saddle square or dovetail square because it tends to look
more handmade.

To set the bevel gauge to an angle of 1.5 follow these steps:

1. Using a ruler and a piece of paper or a scrap piece of wood, draw a horizontal line with
1°long
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2. Now draw a vertical line 5° long starting from the end of your 1° line like this:
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3. Now, form a triangle by connecting the ends of both of the lines like this:

In the picture above, the angle formed at the bottom left corner is 1:5.

4. To set your bevel gauge to 1:5, align the base of the bevel gauge along the 1° line and
rotate the blade so that it follows the line like this:
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| consciously pulled the bevel gauge away from the lines to show you the alignment.

5. With the bevel gauge set and the thumbscrew tightened at 1:5, you're ready to apply
your layout lines for the sides of your tails. This picture shows a piece with tails already
cut out, but | am showing it to illustrate how the angle set on the bevel gauge is
associated with the tail layout.
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To layout the angle of the tails on the other side, just reverse the bevel gauge like this:
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6. To prevent accidentally cutting the wrong area, it's a very good idea to now carefully
mark the areas for waste removal (the pin areas in this case) with an X in pencil on
both the top and side of the board like this:

Notice that the X is marked both on the top and face edge.

D. Making the tails

Now that you have layed out your lines on the tails piece, you're ready to start removing the
waste areas.

1. The first step is to cut your lines with your dovetail saw just like you practiced doing
earlier. Its a good idea to prep the cutting lines on the end grain with the edge of a
chisel to make it easier to start your saw into the board correctly. The chisel isn't used
to dig into the wood-you just want to scrape the line using a corner of the chisel a bit.

In the picture below, the cuts were made right next to the lines on the waste side using a
dovetail saw yet the pencil lines still remain visible. I actually cut a bit into the horizontal line,
but the way that | cut right next to the pencil line is what you're after.
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The key to good looking dovetails is crisp edges to the wood where the two boards will meet
to form an interlocking dovetail joint. As you begin to cut and later clean up the tails and pins
using saws, chisels, or anything you choose to use, be very careful to not chip, cut, or in any

way damage any of the outside edges that form the tails or pins or it will be immediately
noticeable as a flaw.

2. With the vertical lines cut, its time to start removing the waste areas from the board.

Starting with the half pins using a chisel, carefully pare away around the depth line on
both sides like this:
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The technique is to gently 2pop° out wedges of waste. This only works because our marking
gauge cut through the outer layer of the wood when doing the layout work. With a sharp
chisel and a light touch, this tiny wedge 3pops°® out almost on its own. Be very careful when
trying this to not press your chisel too far or you'll screw up your perfect line. Do this on both
the front and back of your piece.

3. Next, for removing large chunks of waste material between the tails you can use a
coping saw as long as you pay close attention to staying away from the edge or
bottom of the tails. Do not try to cross cut across the bottom of your tails. Just cut
straight lines through the waste like shown. Using a coping saw just cuts down on the
time it takes to clean up using chisels, but it doesn't take the place of chisels ever.
Sharp chisels give the crisp clean edge you're after with dovetails. Be very careful to
not damage the backside of the board by cutting into any of the layout lines. You just
want to chunk out the gutts of the waste-not make a finished edge with the coping
saw.
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Here's what a board looks like after the waste has been coped out. Notice that the layout
lines are still intact and that there is still quite a bit of waste remaining at the bottom of the
tails along the layout line. That is what you want.

Now using razor sharp chisels, carefully clean up to the layout lines of your tails. Remove a
thin layer of material each time. For best control, use your body weight rather than your arm
strength to use your chisels like this:
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In the picture above, notice how Gabriel is guiding the tip of the chisel and driving it into the
wood by locking the handle of the chisel against his body and by leaning forward/down. Very
important: when chiseling, avoid using so much force that your chisel can accidentally
damage the outer 2skin® layer of the drawer side on either side of the board. On my first one, |
pressed too hard and the chisel took off a slice of wood clear through to the other side. You
want to just clean up one half of each side and angle the chisel slightly so that it cuts toward
the middle of the board-not straight down toward the bench. A properly cut inside of a
dovetail joint actually has a slight v-shaped valley inside. Since the joint on the inside is end
grain to end grain there's no glue surface there anyway so it doesn't matter.

A small and very sharp 1/8° chisel is a real nice solution to cleaning out the waste area
between the tails on this piece.

Once the tails have been cleaned up and all edges have been trimmed to satisfaction with
sharp chisels, this is what it looks like:
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Notice in this picture that the depth line is actually scored through the 2skin® layer of the
wood. When it was layed out with the marking gauge wheel, the marking gauge sliced
through the outer layer of the board. Not everyone makes their dovetails this way, but doing it
this way seems easier to get good finished results. It's a matter of preference to have this
layout line visible. Some people prefer to not have this line, but Gabriel explained to me that it
just lets people know these drawers were definitely hand made and | tend to agree. | guess if
you didn't want to see the layout line cut across the tails, you could cut just the area between
the tails with a straight edge guide and a utility knife and get the same benefit of scoring
through the skin layer during the layout phase.
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E. Making the pins
1. With your marking gauge still set to the thickness of the material, score the depth line
around all four sides of the board you will use making sure you have cut sufficiently
through the outer skin of the wood.
2. Lock this pins board in your woodworking vise and position your tails board on top of it
like pictured below:

In the picture above, my pencil is pointing out the correct registration of the two boards. The
tip of the pencil is where the two boards need to meet. You need to have the tails board level
when positioning it like this so support it by sticking something like a hand plane on side
underneath it.

3. Once you get the two boards in the correct placement, place your hand firmly on top of
the top board to prevent it from moving and using a utility knife, carefully score the
inside edge of the tails onto the pins board. Draw the blade several times across the
wood to make good clear layout marks. I've read that some people feel more
comfortable by clamping both the tails and pins board to the bench to prevent any
chance of movement by accident, but | have not seen it done or tried it myself.
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A utility knife is actually a good choice for laying out narrow pin dovetails because some of
the marking knifes out there won't fit between the tails like this. After transferring your layout
lines, remove the top board and mark an X in the waste areas that need removal and clean
up. Here's how your pins board should look after being layed out:
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4. Just like with the tails board, using a chisel to score the cut line makes it easier to start
your saw cut correctly. The same saw technique applies to cutting your pins with the
dovetail saw.
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5. Here again, after cutting with the dovetail saw, | followed with the coping saw to
remove the larger sections of waste material. The area | have my finger on is fine. |
stopped cutting with the coping saw before | got too close to the depth layout line on
either side of the board and there is plenty of material to clean up with my chisels. On
the other hand, the one to the left is cut too low. When | flipped the board around to
the other side, | realized that | had cut into the layout line by removing too much
material with the coping saw. As Homer Simpson would say 2dope!°

6. Now begins the precision waste removal with chisels. The first step before chiseling
waste on the pins board is to carefully clean up the layout line where necessary. The
technique with the chisels is different on the pins board. Notice how the chisel is being
held with two hands for control.
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With a pulling technique, the chisel gently pops fragments of the outer skin out along the
layout line. Be very careful that you do not pull the chisel too hard or you can pull it too far
and destroy the layout line.

7. Just like when chiseling toward the middle of the board when cleaning up the tails, you
need to do the same with the pins board. In the picture below, if you look at the pin
underneath my thumb, instead of making a v groove in the center of the board, | drove
the chisel straight down and it blew through the edge of the opposite side of the board
by accident. It doesn't look like anything in this picture, but when you flip the board
over, the edge was damaged slightly. If this was a piece of furniture, | wouldn't be able
to fix that line.
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The chunkier waste removal will require a chisel and a wooden mallet to remove. Tilt your
chisel slightly in toward the center of the board and take your time. Remove the waste
gradually working back toward the layout line. By the way, notice that the board | am
chiseling is sitting on a small piece of plywood so that | don't damage the bench top.

8. The inside edges of the pins will need to be cleaned up just we did on the tails board
using a chisel and removing thin layers of waste at a time.

9. After the pin board has been cleaned up with chisels, Gabriel checks both the boards
for squareness using a combination square. In this case, everything was perfect
except one pin slot had to be slightly brought down to its layout line. If your square sits
flat like this it is correct.
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F. Testing the fit and making adjustments

Now comes the moment of truth when the two boards will be put together to see how well
they mate up to form a joint. When doing this, don't force them together using a hammer or
pressure. Instead, position the tails board over the pins board and just inspect how the two
are fitting into one another. In this case, one of the pins was a bit too tight. A rule of thumb to
remember is do NOT ever adjust the tails after you have layed out the pins from it. If
something is binding, adjust the pins board.

After a little careful waste removal on a few of the sides of the pins, the two sides slid right
together.

Paul Comi — www.spectaculartrim.com



You might think at this point we would sand the pins down, but I'm learning that sanding
hardwood rewens the grain and clarity of the wood. Instead, Gabriel just ran a sharp low
angle block plane over them a few times and it flattened out the pins in no time. In the picture
below, he is pointing to one of the pins that he had just planed down flat.

When you make dovetailed joints like this, plan ahead by having the grain direction run to the
back of your piece so that when planing your boards after being jointed they won't risk tear

out. Also, avoid running a plane toward the front of the piece or you risk potentially destroying
the dovetail joint you just created.

And here's how the joint looked when the plane work was done.
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The joint is strong and holds together firmly and there's not even any glue.
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