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On the Level

By Every Measure
During the last couple decades, inexpensive 
machinist’s tools – dial indicators, dial calipers, 
straightedges, feeler gauges and micrometers 
– have infiltrated the world of woodworking. 
And we have found ways to make sure our wood-
working tools keep up, with micro-adjustable rip 
fences, precision router plunging mechanisms 
and digital router lifts.

The problem is that level of accuracy can be 
paralyzing to woodworkers. Because we can 
reliably measure .1875" (a.k.a. 3⁄3⁄3

16⁄16⁄ ") with our dial 
calipers, it becomes imperative that we do so. And 
so we tweak a setup until we’re bang-on. And we 
push all our machines 
and tools to work to that 
fi ne degree.

I have tried to set a 
hollow-chisel mortis-
er’s fence to be exactly 
– exactly – centered on 
my stock many times. After about two quick test 
cuts, I can usually be within a few thousandths 
off center. After about 20 minutes, I can usually 
hit it dead-on. But you know what? I want those 
20 minutes of cut, test and repeat back.

Why? Well, for starters, we’re dealing with 
wood. It’s an elastic, ever-changing material. 
Cut something to width one day and the next day 
your dial caliper will give you a slightly different 
answer. So all that time fussing to get it dead-on 
really was mostly for naught.

Second, our machines can rarely live up to 
the demands of the machinist’s tools. Have you 
ever used a dial caliper to measure the thickness 
of your stock as it comes off the planer? I have. 
Where should you measure the board? Certainly 
not at the ends (snipe). In the middle of the edge? 
Should you have the jaws fully on the material? 
Halfway perhaps? And how hard should you press 
the thumb wheel of your dial caliper? A little 
extra pressure can change your measurement, 
as can a dusting of sawdust, or even the feed rate 
of the machine – you can read between the knife 
marks sometimes.

The point here is that we shouldn’t work too 
hard to experience our furniture through our 
measuring instruments. The door does not care 
if it’s 12 thousandths thinner than 3⁄3⁄3

4⁄4⁄ " as long as it 
fi ts in its opening. The rails and stiles don’t care if 
they are slightly offset when assembled as long as 
they are sanded or planed fl ush before fi nishing. 

Christopher Schwarz
Editor

Highly Recommended
So-cal led “eggbeater” dr i l ls were 
designed for boring metal, but wood-
workers have found them to be the 
ultimate muscle-powered cordless 
drill. I can bore holes up to 1⁄4⁄4⁄ " in  
diameter with little effort and just 
as accurately as with an electric 
drill. If you’re in the market, get 
the Millers Falls No. 2 or 2A. 
These drills are plentiful, cheap 
and made to an astonishingly 
high standard with a silky smooth 
drivetrain. And they never run 
out of juice (until you do).

— Christopher Schwarz
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Don’t misunderstand, I use dial calipers in my 
work. But I decided long ago that they are not the 
ultimate judge and jury of a good job.

Think about it this way: Our measuring tools 
are one of our senses. But just a minor one. We 
don’t go to museums to experience how closely 
Duncan Phyfe got to 11⁄1⁄1

4⁄4⁄ " on that Empire-style 
sofa. Instead, we experience furniture with our 
eyes and (if we’re fortunate) with our hands.

I try to remember this constantly as I’m 
working. When saddling a Windsor chair seat 
this weekend, I had to resist checking out how 
deep the depression was becoming as I worked. 

It would have been an 
easy thing to use the 
depth-gauge function 
of my dial caliper to see 
if I was getting close to 
5⁄5⁄5

8⁄8⁄ ". But instead, when 
I paused in my work I 

walked around the seat and looked at it from all 
angles. Then I closed my eyes and felt the seat 
with my hands. Then I sat in it. When those three 
sensations were satisfi ed, I put down my tools.

How close did I get to that 5⁄5⁄5
8⁄8⁄ "? I don’t know, 

and I don’t much care.
I’m sure that some of you are wondering about 

built-in furniture, which has to fi t a hole created by 
the home builders. If you’ve ever looked at high-
end built-in work, it does appear to fi t seamlessly 
to the walls. But that’s an illusion. Good built-ins 
actually have built-in forgiveness: fi tting strips or 
scribe strips that are trimmed on-site to allow the 
square cabinet to fi t tightly against an un-square 
wall. Again, this is the builder seeking to please 
the eye and not the caliper.

Some woodworkers are machinists by trade, 
and I know that I won’t convince you to reject 
your training, your habits, your nature. Ultimately 
we all have to make ourselves happy. But for the 
rest of us, I ask you to think twice the next time 
you reach for that dial caliper and consider: Is 
this a critical measurement? What is a critical 
measurement? WM

“Water which is too pure has no fish.”
— Ts’ai Ken T’an

from “Vegetable Roots Discourses”
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Letters
Drawboring Blind Holes 
Is Possible if You’re Careful
I have read the Autumn 2005 issue at least fi ve 
times – wonderful work (especially the drawboring 
article and the workbench). I do however have a 
question regarding the drawboring story that starts 
on page 12. You show the oak peg going com-
pletely through the joint on page 14; but on page 13, 
you show the hole for the drawbore hole stopped 
before it passes through the entire joint. Which is 
correct? Can you make a tight fi t if the peg does 
not come out the other side of the joint?

 Stuart Gibbs
Abbotsford, Canada

Stuart,
Both approaches are correct and will work. The 
hole for the peg can be either stopped (sometimes 
called a “blind” hole) or it can be bored com-
pletely through the workpiece.

Blind holes are usually employed for aesthtic 
reasons, and the hole can even be hidden on the 
inside of the carcase or frame.

What is critical is whether or not the hole is 
deep enough for the peg to solidly engage the tenon 
and both walls of the mortise. If the peg doesn’t 
fully engage the hole after the peg passes through 
the tenon, the joint will be markedly weaker.

So when you are designing a blind joint, you 
must pay particular attention to how deep the hole 
is once you get past the tenon and make sure that 
the taper on your peg isn’t too severe. If you taper 
it too much, the peg will bottom out in the blind 
hole before it engages the walls of the hole.

  Christopher Schwarz, editor

Wood Selection for Roubo Bench
I have three questions about the Roubo Bench 
article (Autumn 2005).

First question: The plate detail from “L’art du 
Menuisier” that you showed as inspiration for your 
bench shows a storage shelf underneath the table 
spanning all four legs. Is there any reason why you 
did not add that in? I know the addition is trivial 
– just wondering why you did not add it.

Second question: I’m concerned about wood 
selection. This is my fi rst workbench; I don’t have 
a lot of space or money and I want to do it right the 
fi rst time. I wonder about your choice of yellow 
pine. I saw that in another article a short while 
ago, and the pine was also purchased at Lowe’s. I 
live in Toronto, Canada, and there are no Lowe’s 
stores here. I would guess that pine would be an 
import and would cost me extra. There are other 
types of pine. Our hardware stores sell spruce for 
framing lumber and I know that is too soft to use 
for the top. In my area, it seems standard to use 
maple for workbenches. I can do that and use a 
thinner top and legs than what you have shown. 

Does Wracking Affect Benchtop?
Thank you for the excellent article on the 18th-
century French workbench (Autumn 2005). It was 
inspirational, and I’ll be building that bench for 
my next shop. But I have three questions:

First question: When the top of the bench con-
tracts as it dries, how much wracking of the base 
actually occurs (roughly)? I am not concerned 
about joint separation, but I like the fact that the 
legs are fl ush with the front edge of the benchtop 
and I was wondering if the wracking would affect 
this feature in any signifi cant way.

Second question: The 2"-bench stop in your 
plan sits back a bit from the front edge of the top. 
Is there any reason that it cannot or should not be 
moved closer to the front edge so that when plan-
ing narrow stock, one wouldn’t have to lean over 
the benchtop as much?

Third question: The article on holdfasts sug-
gests that the Phil Koontz version will not seat 
well in tops thicker than 3" if the holes are 3⁄3⁄3

4⁄4⁄ ". In 
the workbench article, you show these holdfasts 
as well as the Veritas holdfast (which I thought 
only worked in 3⁄3⁄3

4⁄4⁄ " holes) being used. Did you drill 
different diameter holes for the top and the sides, 
or will the Veritas also work in the slightly smaller 
hole used for the Koontz holdfast? I would love to 
know before I purchase either.

Dan Chaffi n
Louisville, Kentucky

Dan,
First answer: After fi ve months, the bench is at full 
equilibrium with our shop. Our moisture meter 
reports that the top and legs are all about 11 per-
cent moisture content, which is consistent with 
the other pieces of Southern yellow pine that have 
been in our shop for fi ve years or more. So the top 
has fi nished shrinking. Now all that will occur is 
the seasonal expansion and contraction, which 
I’ve calculated will be about 1⁄1⁄1

8⁄8⁄ " per year.
The initial shrinkage of the top did indeed 

wrack the base into an A-frame confi guration 
as I reported. A Starrett framing square shows 
that it wracked about 1⁄1⁄1

16⁄16⁄ " at the front edge of the 
bench (this was with the 221⁄1⁄1

4⁄4⁄ "-long section of the 
square running down the leg). I haven’t found 
that the wracking affects the functionality at all. 
The front surface of the bench is still a wide and 
consistent clamping surface.

Second answer: The bench stop could be moved 
toward the front edge or even toward the end (I’ve 
seen some people who do this to get the extra 

TenonTenon
Peg

Peg is unable to engage 
stopped hole. To fi x, 
deepen hole or decrease 
taper on peg.

capacity). I initially considered it but decided to 
go with a confi guration that looked like Roubo’s 
to see if I could fi gure out why it is where it is.

I don’t have a fi rm answer yet, although I’m glad 
my bench stop is not more toward the end of the 
bench for two reasons: One, I never run into my 
leg vise or crochet as I’m planing. And two, the 
space beyond it is a natural resting place for the 
tools that aren’t in use but must be handy while 
I’m working (mostly my mallet, plane-adjusting 
hammer and the oily rag I use to lubricate my 
planes’ soles). I also have a swing-arm lamp that 
drops into a bench dog hole that is in the space 
beyond my planing stop.

I’m also glad the bench stop is not closer to the 
front edge for two reasons: One, narrow stock has 
not presented a problem yet. In fact, I even plane 
boards on edge up against the stop. And two, the 
bench stop is positioned so it will be centered on 
a 12"-wide board. Our jointer is a 12" model, so 
it works with that tool’s maximum capacity.

Third answer: You have a sharp eye. The holes 
in the top are 11⁄11⁄11

16⁄16⁄ ". The holes in the legs are 3⁄3⁄3
4⁄4⁄ ". 

Phil’s holdfasts work only in the top; the Veritas 
holddowns work only in the legs. 

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, Woodworking Magazine, Woodworking Magazine
Letters, 4700 E. Galbraith Road, 
Cincinnati, OH 45236. Please include your 
complete mailing address and daytime 
phone number. All letters become 
property of Woodworking Magazine.

Is a Smooth Underside Needed?
In the Autumn 2005 Roubo bench story, in the 
photo of you milling the groove for the sliding 
deadman in the benchtop, I see you have planed 
the underside of the bench smooth. Is there a func-
tional reason for this, aside from making it easier 
to get the leg lengths exact? No one will see the 
bottom and planing reduces the bench’s weight.

Also, why not simply rabbet the bottom front 
edge of the second plank in the top before assem-
bly, instead of routing the groove on the bottom of 
the completed top? I didn’t see any exact measure-
ments for the location of the groove, so I assume 
it’s up to the builder and a few fractions of an inch 
here or there should not matter.

Brian Peck
Middlebury, Connecticut

Brian,
The underside was trued with a fore plane. This 
took only fi ve minutes of work and it saved a lot of 
fi ddly hand-fi tting of the legs to the top.

Building in an integrated rabbet into the top 
could work, but it could involve some fussy detail 
work. The rabbet would have to be stopped if you 
didn’t want it to show on the ends. 

Securing Large Pieces to a Bench
I have a question about the Roubo bench. How 
would you cut dovetails on a large carcase piece 
using this bench? If you secure the wood in the leg 
vise, the far side of the panel will fl ex each time 

Magazine is Beyond Compare
You know the feeling you get after you sharpen 
an edged tool that you had been using for too long, 
the little bit of irritation that you feel knowing 
that you’ve been spending too much time and 
effort with a tool that wasn’t really sharp? Well, 
that’s how I feel now that I’ve read Woodworking 
Magazine – the other available magazines just 
don’t compare. WM

Jim Bellina
Charlotte, North Carolina

Pricewise, I can get maple fairly cheap from a local 
sawyer/organic farmer.  He sells it for about $2.25 
a board foot (in Canadian dollars).

Third question: I was surprised at the effort and 
comments in the article about making the joint 
between the base and the benchtop. Because you 
used dimensional stock for the benchtop and legs, 
would it not have been easier to leave a gap for 
the mortise when laminating the benchtop? The 
spacing would be easy. When you make the long 
stretchers you laminated a short shoulder board 
with a longer tenon board. By using two more of 
these shoulder boards as spacers in the benchtop, 
the mortises would have been sized exactly at glue-
up. No chiseling or drilling. The fi t would have 
been exact. Or am I missing something?

Rainer Vollmerhaus
Toronto, Canada

Rainer,
First answer: As to the shelf, I had run out of time 
and didn’t get a chance to add it until after the 
magazine’s publication date. You can get con-
struction details from our weblog – we’ve posted 
a cutting list and step photos should you choose to 
add a shelf to your bench, too. For more informa-
tion, visit: woodworking-magazine.com/blog/

Second answer: That is a great price on maple 
– about one-third of what we pay here for kiln-
dried stock. I would have built the entire bench 
out of maple at that price.

No matter what species you choose I’d still try 
to keep the top as thick as possible. The stiffness 
is important in the long-term. If you want to save 
some money, I’d make the 4"-thick top out of maple 
and the base out of spruce. But if the spruce isn’t 
much cheaper than the maple, you might just want 
to use all maple.

Third answer: I know that creating voids in 
the top during glue-up seems like a good idea, 
but I promise you that in my hard-won experi-
ence, it’s not. Unless you build your base before 
you build your top, you aren’t going to know the 
exact fi nished dimension of the base, no matter 
how good a woodworker you are. Plus, the base 
is unlikely to be perfectly square. As a result, it’s 
much easier to cut the four mortises to exactly fi t 
the four leg tenons once the base is assembled. 
And chiseling the mortises is an easy operation 
if you bore out most of the waste fi rst.

Here’s the way I look at it. You can try to shoot 
a bull’s eye with a lot of practice and care. Or you 
can stick the arrow in the side of the barn and 
draw the bull’s eye around it.

I’m not saying what you propose cannot be 
done. I’m just saying I think it will actually add to 
your headaches instead of relieving them.

Christopher Schwarz, editor

you take a saw stroke. I had a similar problem 
recently when cutting large box joints by hand.

Justin Norden
Kingsland, Georgia

Justin,
You have a couple options with this bench and all 
other benches: I prefer to secure one side of the 
case in the leg vise and clamp the other side to 

the top across the benchtop. If 
that doesn’t do it, I clamp the 
work to the lower stretcher or 
the sliding deadman, too.

The second option is to 
work with the case side flat 
on the benchtop and secured 
with holdfasts or clamps. And 
then you, the sawyer, kneel 
down to make the cuts. This 

actually works! And it works even better with a 
Japanese pullsaw.

All things considered, however, I usually choose 
option one to save my knees.

Christopher Schwarz, editor
P.S. For further discussion of the Roubo work-

bench (featured in the Autumn 2005 issue), visit 
woodworking-magazine.com/blog/

The location of the groove is nominal as long 
as it lines up with the rail below it. You cut the 
mating rabbet on the deadman to fi t.

Christopher Schwarz, editor

“It is better to be roughly right than precisely wrong.”
— John Maynard Keynes (1883-1946)

economist, author of “The General Theory of Employment, Interest and Money”
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Leg vise secures one side

Clamp secures 
other side to 
benchtop

Clamp can secure 
work from below, too
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Shortcuts ILLUSTRATIONS BY MATT BANTLY

Straighten Up and Learn to 
Drive a Band Saw Straighter
Many beginning woodworkers have trouble track-
ing a line when using a band saw. Even after they 
adjust the tension of the blade, tweak the guides 
and fi gure out which way the blade is drifting, 
they still have problems. Sometimes it’s not the 
machine, it’s the operator.

You might have your eye too close to the work 
to steer the cut. Think about it for a minute: When 
you drive a car, you drive much straighter if your 
eye is on the horizon rather than the section of 
asphalt right in front of your hood. The same goes 
for band saws. Stand up straight and tall and try 
following the line when you can see more of your 
work as you guide it into the blade.

I’ve found this trick to be particularly helpful 
when sawing long shallow curves or straight lines. 
Sometimes you do have to be right up at the blade 
when doing fretwork; but most times, it pays to 
take the longer view.

Christopher Schwarz, editor

Extend the Life of Your 
Diamond Sharpening Stones
Diamond stones deteriorate in their cutting action 
after years of careful use (or months of abuse). 
However, even when they cut slowly, they are 
quite useful for fl attening your sharpening stones 
because they are a reasonably fl at metal surface 
with some cutting qualities. 

The trick here is to sprinkle a dash of abrasive 
silicon carbide grit (available from Lee Valley 
Tools, 800-871-8158 or leevalley.com) on the 
diamond stone before fl attening the sharpening 
stone. Add a steady drip of water to build up a 
slurry and work the sharpening stone in a circular 
pattern on the diamond stone.

You can use a variety of grits if you like, but I’ve 
found that the #90-grit (item #05M24.01, $4.95) 
works well for all my stones from the #1,000 grit 
up to the #8,000 grit (clean off the plate between 
each stone to avoid grit contamination among your 
sharpening stones). I have been doing this for a 
year now and fi nd the results quite satisfactory.

Christopher Schwarz, editor

An Improved Holdfast 
Holdfasts should almost never be used directly on 
your work. They exert a large amount of down-
ward pressure and can easily damage a work-
piece. The classic solution is to put a piece of 
scrap between the holdfast and the work, but these 
little scraps always seem to be hiding at the worst 
possible moment.

Ready-made Drawbore Pegs
Are Right by the Soy Sauce
Making the wooden pegs that you need for 
drawboring or pegging a mortise-and-tenon joint 
can be, well, boring. If you want to speed the 
process along, there is an excellent commercial 
solution: bamboo chopsticks. Bamboo is a tough 
and fi brous material that resists splitting, so it’s 
perfect for the violent activity associated with 
drawboring a joint together.

Typical bamboo chopsticks are rectangular in 
cross-section, so you want to be careful in select-
ing the right sized drill bit. For example, the Kame 
brand of chopstick ($1 for 10 at the grocery store) 
is 1⁄1⁄1

4⁄4⁄ " wide in one dimension and a close 7⁄7⁄7
32⁄32⁄ " in the 

other. So choose a 7⁄7⁄7
32⁄32⁄ "-diameter bit.

Most chopsticks are about 101⁄1⁄1
2⁄2⁄ " long, so you 

can get a fair number of pegs out of each one. As 
a bonus, the fi rst peg (at the tip) is already tapered 
and ready to go.

David Barnett
Venice, Florida

The solution is quite simple. Get a thin piece of 
scrap – something like 1⁄1⁄1

4⁄4⁄ " thick x 2" wide is good 
– and cut it so it’s just a few inches longer than 
the reach of your holdfast. Bore a hole in one end 
(a 1"-diameter hole will handle most holdfasts). 
Thread the holdfast through the hole and drop it 
into a hole in your bench. Now you have a pad 
that is always handy, will never go astray and can that is always handy, will never go astray and can 
be quickly swung out of the way when the situ-be quickly swung out of the way when the situ-
ation demands it.

Phil Koontz 
Galena, Alaska  

Nice Band Saw Guides 
Might Be in Your Scrap Bin
Over the years I’ve become frustrated by some of 
the side-blade guides I’ve had on my band saw. 
I’ve had metal and ceramic ones damage a blade 
in tight cuts. And the nylon/plastic ones seem to 
get eaten up faster than I like (I use my band saw 
more than my table saw).

While recently changing out the blade on 
my band saw I decided to try a trick I’ve heard 
repeated several times: Make your side-blade 
guides out of a dense wood.

I used a scrap of lignum vitae (sometimes 
called ironwood), which I had sitting around 
after recently patching up an old English mal-
let. Remarkably, the wood guides seem to wear 
better than the plastic guides and they don’t score 
the blade in tight cuts like the metal ones can.

There are other advantages: Lignum has a self-
lubricating property to it like many exotic woods, 
and I can set the side guides right up against the 
blade to improve the stability of the blade. And the 
blocks are so easy to make I can have a replace-
ment set installed before FedEx can deliver a new 
set from a catalog.

Christopher Schwarz, editor
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Hole is 
typically 1"

Wooden piece needs to Wooden piece needs to 
be slightly longer than the be slightly longer than the 
reach of the holdfastreach of the holdfast

Schwarz, Chris
Note
Click on the image below to read more about holdfasts from our weblog.

http://www.woodworking-magazine.com/blog/SearchView.aspx?q=holdfast


Center-fi nder is 2Center-fi nder is 23⁄3⁄3 8⁄8⁄ " x 61⁄4⁄4⁄ " 
and is 3⁄3⁄3 8⁄8⁄ " thick" thick

Roofi ng nails are 
placed on a line that 
is perpendicular to 
the center line, and 
are equidistantare equidistant

X X

SEND US YOUR SHORTCUT
We will send you $25 to $100 for each 
Shortcut we print. Send your Shortcut via 
e-mail to shortcuts@fwpubs.com, or by 
regular mail to Woodworking Magazine, Woodworking Magazine, Woodworking Magazine
Shortcuts, 4700 E. Galbraith Road, Cincin-
nati, OH 45236. Please include your com-
plete mailing address and daytime phone 
number. All Shortcuts become property 
of Woodworking Magazine.

Make Your Own Center-fi nder
You don’t have to purchase a jig to fi nd the center 
of round stock. Our woodworking forebears made 
their own highly effective center-fi nders from 
pieces of scrap cut into the shape of a question 
mark, and a couple wire nails.

Easy Dust-collection Setup
Hooking up the hose for dust collection on the 
router table can be time-consuming. I usually router table can be time-consuming. I usually 
clamp a featherboard to the fence, and by spacing clamp a featherboard to the fence, and by spacing 
the clamps the right distance apart, the end of the the clamps the right distance apart, the end of the 
4" hose will slide over the end of the clamps and 4" hose will slide over the end of the clamps and 
stay right where I need it in no time at all.stay right where I need it in no time at all.

Robert L. Lang, senior editor

The drawing shows the self-evident construc-
tion. What’s key here is that the two nails be equi-
distant from the straight line that drops from the 
curve and along a line that is exactly perpen-
dicular to that same straight line. It’s best to do 
all this layout when your stock is square. First 
lay out the straight line, mark the perpendicular 
and then use dividers (or a ruler) to mark out the 
location of the nails.

Drill a pilot hole for each nail, then cut the 
shape on a band saw. The curved section of the 
center-fi nder is a nice and intuitive shape for the 
fi ngers. Drive the nails through the pilot holes, 
fi le off their points and you’re done. Now you can 
press the round stock against the nails and scribe 
a mark along the straight line. Move the center-
fi nder a bit around the circumference of the stock 
and scribe a second line. Where the two lines 
intersect is the dead center of your work.

Christopher Schwarz, editor

Improve Glue Adhesion in End 
Grain With a Secret Weapon – 
A Minute of Patience
We all know that a glue joint that contains end 
grain is going to be weaker than a joint that con-
tains only face grain. And though we strive to 
design and use joints that rely on face grain, 
sometimes we end up gluing end grain in a solid-
wood joint. Also, sometimes man-made mate-
rials (plywood, medium-density fi berboard or 
particleboard) can offer the same challenges as 
an end-grain joint – they soak up a water-based 
glue and take it away from the joint line.

There’s one gluing strategy for end-grain and 
these man-made materials you don’t see repeated 
too often that is simple, doesn’t require extra 
steps and does indeed improve the joint strength: 
Simply wait a minute before assembling and 
clamping up your joint.

Put the amount of glue you normally would 
on the joint components and wait 60 seconds 
or so before putting things together. After that 
minute, observe the joint to make sure there’s 
the right amount of glue still there, assemble and 
clamp. This extra minute gives the end grain 
time to soak up all the glue it wants before you 
clamp things up and remove any excess through 
squeeze-out. This strategy doesn’t make the joint 
as strong as a face-grain-only joint, but it helps 
measurably. WM

Dale Zimmerman
Franklin International

Columbus, Ohio

“Well, I’m an amateur and I always 
will be. That’s the way I want to die. 
I’m an amateur by nature and I’m 
an amateur in fact. And David Pye 
wrote somewhere that the best work 
of this century would certainly be done 
by amateurs.”

— James Krenov
in a 2004 interview conducted by Oscar Fitzgerald 

Featherboard

Bars and handles of clamps Bars and handles of clamps 
are positioned to hold tubeare positioned to hold tube

Tubes can be angled 
based on need
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Making Good Grooves
Whether it’s cut along or 

across the grain, a groove is a 

fundamental woodworking 

joint. We show you the best 

way to make each type.

Of all the myriad joinery techniques available 
in woodworking, the groove is one of the easi-
est to create and yet it still provides a signifi cant 
amount of strength and stability to what would 
otherwise be an inferior butt joint.

 In case you weren’t aware of the distinction, 
a groove is a trough with two sides and a bottom 
that follows the grain direction in a board. If that 
same trough runs across the grain it’s technically 
called a dado, but it’s still in the groove family. 
If you’re dealing with plywood, use the grain 
direction of the outer ply to determine the proper 
verbiage. Taking the groove ancestry a bit further, 
the steps used to create a groove are remarkably 
similar to those used to create a rabbet. It’s just 
a groove with one open side.

There is usually more than one way to do 
almost anything in woodworking and making 
grooves is no exception. We set out in this article 
to give you the best advice on how to make a 
groove. Our conversation initially focused on 
the tools involved. We discussed table saws with 
either a single blade or with a dado set. We talked 
about routers, both in and out of a router table, 
and whether a straight bit or slot cutter made 
more sense. And fi nally we discussed the non-
powered option of using a plough plane. All are 
valid techniques, but which is best?

As I started getting into the article it occurred 
to me that grooves and dados happen in a lot of 
places in a woodworking project. A very com-
mon groove is one cut in a drawer side to capture 
the drawer bottom. This groove occurs on the 
face of a board very near the edge (as shown in 
the photo above). The groove itself is usually no 
more than 3⁄3 ⁄3

8⁄8⁄ " or 1 ⁄4⁄4⁄ " wide and about the same 
depth. Most of the techniques mentioned above 
will handily create this groove.

But what if the groove is actually a dado cut in 
the side of a bookcase to house a permanent shelf? 
We’re now talking about a 3⁄3⁄3

4⁄4⁄ "-wide groove that is 
10" to 30" from a reference edge of the board. A 
slot cutter in a router table can’t handle that, nor 
can the plough plane. Does that mean the table 
saw is the best answer? Not always.

Type of Grooves
We’ve already talked about two “grooves” used 
in woodworking. Both a drawer groove and a 
shelf dado are made on the face of a board. You 
can also make a groove lengthwise on the same 
bookcase side to capture a back. Or if you run 
the groove all the way at the edge of the piece 

so that it actually overlaps the edge, you have a 
rabbet. You can also run a dado near the end of 
the drawer side to form half of a rabbet-and-dado 
joint for the drawer box itself.

But grooves occur on the edges of boards as 
well. One of the oldest and most common appli-
cations for an edge groove is in making a frame-
and-panel door. The frame of the door uses a 
groove run on the inside edge of each piece to trap 
the panel and hold it in place. While you might  
use fairly complicated router profi les to dress up 
the rails and stiles in a door frame, you still need 
a simple groove in the edge to make it work.

These are only a few of the groove applications 
that a woodworker will come across. I imagine 

Routers and hand planes are two methods of creating grooves. The router offers a few more variables to 
consider, while a plough plane offers less dust, noise and expense.
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running blade up into the board. I hope most of 
us will recognize this as a safety hazard. Yes, 
many of us have resorted to this at some time 
(like making the piece for the photo below) but 
it’s not something we recommend.

Beyond the safety concerns, it’s awkward to 
accurately locate the beginning and end point of 
the stopped cut. And it also leaves a ramped end to 
the groove requiring extra work with a chisel. 

Making grooves on a table saw also assumes 
that you have a table saw and a dado stack. The 
saw itself is one of the more expensive pieces 
of woodworking machinery, and a good dado 
stack can also be pricey. If you’re just starting 
out in woodworking, the price of these two items 
may not recommend this method as your most 
groovy choice.

Summing up, table saws are good for grooving 
edges (on smaller-width boards) and faces. They 
offer one-pass grooves and can cut grooves up 
to 3⁄3⁄3

4⁄4⁄ "-wide, and can cut to the center of a larger 
panel without too much trouble. There are safety 
issues with stopped grooves and expense may be 
a concern for beginning woodworkers.

Groovy Methods – Router
The other power tool to consider is a router. You 
can make grooves with a router either mounted in 
a router table or used freehand. There are also a 
couple of options as to which cutting tool to use 
in the router. Either a straight bit or a slot cutter 
are two choices we recommend.

First, freehand or in a table. Cutting grooves 
freehand with a router and edge guide should be 
reserved for smaller grooves. Using a large cut-
ting tool in a router is an opportunity to mess up 
a nice piece of wood, or get hurt. I’d limit it to a 
1 ⁄2⁄2⁄ "-wide groove, cutting no deeper than 1 ⁄4⁄4⁄ " in 

A perfect groove is one with a fl at bottom and 
with both the side walls perpendicular to the 
bottom. This provides the best gluing surface for 
joinery and greatly improves the chances that 
your joint will be square. With a quality dado set 
in your table saw you can competently and safely 
create a perfectly square groove. That’s good 
woodworking!

When running a groove on the edge of a board 
on the table saw, a set of featherboards are your 
best friend. Without them, you would need to 
concentrate on keeping pressure on the board in 
two directions: down against the tabletop; and in 
against the fence. Otherwise your groove may be 
of inconsistent depth and can have a slight wiggle 
to it. With the featherboards you only worry 
about the downward pressure.

The same featherboard advice applies when 
running a piece fl at on the table saw, and for the 
same reasons. However, it’s much easier to attach 
downward-pressing featherboards to a board 
being run fl at. So in this case your concern is now 
keeping the board tight against the fence, while 
the featherboards handle the concerns of the 
downward pressure.

Creating a stopped groove on a table saw cre-
ates a ramped end to the groove and is usually 
an unsafe operation. You either need to run the 
groove well past the stop point or take a chisel 
and square out the end of the groove. 

you’ve probably thought of another three or four 
while you’ve been reading this. Another factor 
to consider is the quality of the groove. A flat 
bottom in a groove with accurate perpendicular 
sides is a strong asset in joinery but it isn’t always 
a guarantee – even with expensive tooling.  

 So let’s take a closer look at the individ-
ual groove-making methods, both electrically 
powered and man-powered, and see where each 
excels, and where they may fall short.

Groovy Methods – Table Saw
Table saws are very effi cient at making grooves. 
The size of the table, the power of the motor and 
the general accuracy found in the fence make it 
easy to handle a groove on wood of any size. 

Your table saw is most often equipped with a 
single blade that may be a rip, crosscut or com-
bination blade. While you can use a single blade 
to create a groove, the need to shift and reset the 
fence to make repeated cuts isn’t a time-effi cient 
method. And depending on the blade in your saw, 
you may not get the fl at-bottomed groove you’d 
prefer. A crosscut blade’s design leaves the bot-
tom of the groove lined with shallow V-shaped 
lines, much like a pair of corduroys. Combination 
blades have the same problem, but a rip blade 
should leave you with a nice fl at bottom. 

A dado stack is a better solution to overcome 
both these problems. Dados allow you to fairly 
easily adjust the width and height of the groove 
accurately and leave a fl at bottom in the groove. 
Because you’re using a powerful motor with a 
substantial cutting tool, you can cut the full width 
and depth of the groove in a single pass.

Board orientation isn’t a problem either. You 
can run grooves on the edge of the board (as on a 
frame-and-panel door) with the board run edge-
down on the table. The trick here is in keeping the 
board tight against the fence to make the cleanest, 
most accurate groove. Featherboards help with 
this process. One drawback to this method would 
be running a very wide board on edge. Most 
table saw fences are too short to adequately sup-
port a board wider than 12". You can add a taller 
temporary fence, but one of the other grooving 
methods probably makes more sense.

If you need to run a groove on the broad face 
of a board (for shelving or to capture a drawer 
bottom) the board can be run fl at on the table 
surface with ample support. 

Using the dado stack offers an advantage that 
isn’t possible with any other method: a wide, deep 
groove in one pass. With a dado stack you can run 
up to a 3⁄3⁄3

4⁄4⁄ "-wide groove in a single pass. While a 
router might accept a 3⁄3⁄3

4⁄4⁄ "-wide bit, taking a full-
depth pass would likely tax the router motor.

One drawback with grooving on a table saw is 
in making stopped grooves (grooves that don’t run 
through the entire width or length of the board). 
To do this on a table saw you need to either lower 
the board onto a spinning dado stack, or raise the 
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a single pass with a straight bit. While you can 
use a slot cutter in a router freehand, this opera-
tion requires clamping the board very tightly 
and hanging on. Again, it’s not really recom-
mended. The guides used in freehand grooving 
are very important. Whether a fence mounted to 
the router body or a guide mounted to the board 
itself, either are subject to accidental movement. 
For all these reasons we must caution you when 
freehand grooving with a router.

A router table is another matter. A good sized 
(2- to 3-horsepower) router mounted in a router 
table can cut an effi cient and clean groove either 
on the board’s edge or on the board’s face. When 
working with smaller-width boards there are 
very few concerns whether grooving on an edge 
or a face, but with wider boards there are some 
capacity issues to consider. The smaller table on 
a router table can cause support issues with wider 
boards run face down. Also, as with the table saw, 
running a wider board on edge past the shorter 
fence can make grooving difficult to control. 
Featherboards can help with either position. 

While powerful, even a 3hp router shouldn’t 
be used to make too deep a groove in a single 
pass when using a straight bit. Essentially a 1 ⁄1 ⁄1

4⁄4⁄ "- 
deep pass is a safe average. Plus, when using a 
thinner diameter straight bit to create a groove, 
there is a concern of stress on the bit itself, so 
passes of less depth are recommended. If you 
don’t follow that recommendation you could end 
up with a broken bit. So, this method can be less 
effi cient than others.

A slot cutter, also known as a spline cutter 
(at right), is most commonly designed to cut a 
specifi c width kerf determined by the width of 
the blade. Slot cutters are also available in sets 
that allow you to you stack the cutters, much 
like a horizontal dado set. This will allow you to 
cut grooves up to 3⁄3⁄3

4⁄4⁄ "-wide. Another option is a 

slot cutter that can adjust using two interlocking 
blades. All are options with good results, includ-
ing a fl at bottom and a one-pass capability.

When using a slot cutter the same concerns 
apply with the router table’s capacity. To run a 
face groove with a slot cutter you’ll be running the 
piece vertically, the opposite of the positioning 
when using a straight bit. As mentioned earlier, 
using a slot cutter (with stackable cutters) will 
allow you to make a groove in a single pass, but 
you still need to pay attention to the stress placed 
on the router motor. If you try to create a 3⁄3 ⁄3

4⁄4⁄ "-
wide x 3⁄3⁄3

8⁄8⁄ "-deep groove in a single pass, you’re 
essentially asking your 3hp universal motor to 
do the work of a 3 or 5hp induction motor. That’s 
asking too much of your router.

Beyond using multiple passes to create a 
groove, one way to make it easier on your router 
is to use a variable-speed router for these tasks. 
When using larger bits (whether large-diameter 
straight bits or wide-diameter slot cutters) the 
performance of the cutting tool will be greatly 
improved by running the router at slower speeds. 
This is also safer (use featherboards, too) and 
much better on the motor.

Speaking of safe, just as with a table saw, 
making stopped grooves with a router (whether 
in or out of a table and with either cutting tool) 

requires lowering or pushing the wood into a 
spinning tool. And the finished results can still 
require a chisel to square out the cut left by the 
bit or slot cutter’s rounded cutting edge. 

Grooving with a router used in a freehand 
manner is a good idea when cutting smaller 
grooves and when the router is properly guided. 
For larger grooves it’s not recommended. When 
working with a router table, larger grooves are 
manageable and can create clean flat-bottomed 
grooves. Supporting larger boards may be an issue 
and the tooling required to produce a variety of 
grooves (as well as the cost of the router itself) 
can become costly. Routers, whether in or out of 
a table, are best suited for smaller grooves.

Groovy Methods – Plough Plane
The last method is a traditional man-powered 
method – using a plough (or plow) plane. The 
plane is easily adjustable by depth of cut (adjust-
ing the depth stop), width of cut (inserting dif-
ferent-width cutting irons to match the desired 
groove width) and location of the groove, by mov-
ing the guide fence on the rods. One other part 
is critical to the operation of the plough plane: 
the skate. The skate is a metal edge running in 
front and behind the iron. The skate works like 
the sole of a standard plane, allowing the iron 

Cutting a 3⁄3⁄3 8⁄8⁄ "-wide groove in the edge of a board is 
still an acceptable router- table task, but it must be 
done in stages, even with a thicker-diameter bit. For 
the best results cut no deeper than 1⁄4⁄4⁄ " in one pass, 
and it’s a good idea to use featherboards for this task.

Adjusting a slot cutter to 3⁄3⁄3 8⁄8⁄ " width is tricky, but a 
3⁄3⁄3 8⁄8⁄ " straight bit will do the job fine. When making 
grooves in the face of a board, you can often make 
the groove in one pass – as long as it’s not too deep, 
or the bit isn’t too thin. 

This slot cutter from Amana is adjustable in width 
from 1⁄8⁄8⁄ " to 1⁄4⁄4⁄ " and makes edge grooves with a 
router (up to 1⁄2⁄2⁄ "-deep) in a single pass with no fuss. 
The fence is used to control the depth of the groove. 
Again, featherboards make it safer to control the cut.

A slot cutter can also create grooves on the face of 
a board. Once again, the fence controls the depth. 
The grooves are limited to the maximum height 
of the bit, so for grooves or dados in the center of 
larger panels the slot cutter isn’t the answer.

Using a router freehand to cut grooves is OK for 
smaller grooves, but you need some way to guide 
the cut. One option is an edge guide mounted to 
the router as shown above. But if you want to cut 
a groove or dado in the center of a larger board, 
the edge guide won’t reach. In that case simply 
clamp a straightedge across the board to guide 
the router.
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to only take a specifi c depth cut in a single pass. 
Without the skate the plane would try to cut to 
the full depth of the depth stop in a single cut and 
would be worthless.

The plough plane can be used on both edges 
and faces, though it is limited by the rod length 
as to the distance from an edge the groove can 
be created. Though longer rods are available, it 
can become very awkward to groove very far 
from the edge of the board.

To create the groove, the adjustments are set 
and then the plane is placed on the wood about 
1" from the far end of the board. Begin with short 
strokes to defi ne the end of the groove. Make 
each pass a little longer until you are cutting the 
entire length of the workpiece. The depth stop will 
stop the tool’s cutting action when you reach full 
depth. It takes a certain amount of balance and 
practice to achieve a fast, accurate groove.

Using a plough plane is a quiet, dust-free expe-
rience that many woodworkers find relaxing. 
There is a reasonable argument that having a 
plough plane (or three) set to your most frequently 
used groove size makes it the faster method to 
set-up versus the table saw or router. On the other 
hand, for the plane to be ready to perform well 
the irons need to sharpened routinely, which may 
require a skill you aren’t comfortable with.

And what about stopped grooves with a plough 
plane? Well it’s not a dangerous operation with 
this tool, but it’s still not very successful unless 
you can start and stop the groove in an already-cut 
mortise in a door stile. Owning a plough plane 
(or three) to accommodate a couple common 
grooves you may need might not be the right 
answer for you. There is a short learning curve 
to use a plough plane, but once that’s passed it 
can be a quick and satisfying method to cut a 
groove. I would recommend having a plough 

plane set up to cut 1 ⁄1 ⁄1
4⁄4⁄ " and 5⁄5⁄5

16⁄16⁄ " grooves, one for 
drawer bottoms and one for door frames. For lots 
of grooves, or larger grooves in larger boards, 
the table saw is a better option.

Our Conclusions
After considering the three different tools 
and the multiple ways to make grooves, we’ve 
decided that a mix of tools and methods is the 
best route. In fact, if you pick pairs you’ll be in 
decent shape.

For cutting grooves on a limited number of 
pieces, a plough plane makes very good sense 
because it offers quick results with less noise and 
dust. If you’re making lots of small grooves on 
edges and on the board’s face, then a slot cutter in 

a router table is the way to go. For larger grooves 
in larger boards the table saw with a dado stack 
is the way to go … unless you’re working on a 
thin groove on a wide board’s edge. Then I’d head 
back to the plough plane or slot cutter.

Because of the awkwardness of grooving the 
edge of wider lumber a table saw, and similarly 
the awkwardness of running face grooves with 
a slot cutter on the router table, neither method 
is perfect. We suggest fi nding a balance of either 
the table saw and the router table, or the table saw 
and the plough plane.

Sadly, none of these tools make it easy to 
make a stopped groove. Our recommendation  
is to consider the through-groove when design-
ing your project (learn to hide it) and whenever 
possible use joinery to help you. A haunched 
tenon mated with a through-groove is actually 
much easier to make than squaring out a stopped 
groove with a chisel. WM

— David Thiel

Skate

Depth stop

Iron

All three of the planes shown here are plough planes. The wood screwstem plough at left has a variety of 
irons (shown at far right) and will cut 3⁄3⁄3 16⁄16⁄ " to 5⁄5⁄5 8⁄8⁄ " widths. These planes are highly prized by woodworkers. 
The version to its right is a Record 044 plough and will cut 3⁄3⁄3 16⁄16⁄ " to 9⁄9⁄9 16⁄16⁄ " grooves. The plough plane at far 
right is a Record 043 ($35-$50) and will create 1⁄8⁄8⁄ "- to 1⁄4⁄4⁄ "-wide grooves. Some of the parts of the plane 
are called out in the photo at right.

Creating a groove on the face of a board works 
exactly the same as on the edge. Note the long 
(51⁄2⁄2⁄ ") rods holding the fence. Even with the 
smaller plough plane a groove 5" in from the 
edge of a board is possible. 

Using a plough plane takes a little getting used 
to. Your two hands are working together, but in 
differing applications. the hand on the fence is 
just keeping the knife lined up accurately with 
the groove and providing some balance for the 
tool against the face of the board. The top hand is 
providing the downward and forward pressure to 
make the cut, but is also doing some balancing.

Fence
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“The ability to simplify means
to eliminate the unnecessary so that 
the necessary may speak.”

— Hans Hofmann (1880-1966)
artist

Dining Room Tray
Not sure you can drive a 

nail? This project is a great 

confi dence builder for the 

beginning basher.

Like the Enfi eld Shaker Cabinet, this project 
is adapted from Ejner Handberg’s “Shop Draw-
ings for Shaker Furniture & Woodenware Vol. 1” 
(Berkshire House). And like the Enfi eld Cabinet, 
we are left to connect some of the dots as to how it 
was assembled. I connected the dots with nails.

After building a few of these trays, here’s the 
easiest way to make them with minimum fuss. 
Cut the sides and ends to size; plane them or sand 
them so they’re ready for fi nishing. With glue 
and two bar clamps, glue the ends between the 
sides using yellow glue. Give the glue an hour to 
cure, then get set to reinforce each corner with 
11⁄1⁄1

2⁄2⁄ "-long (4d) cut headless brads.
First, lightly scribe a line across the end of 

each side piece that’s 1 ⁄4⁄4⁄ " from the end. This is 
the line for your nails. Now drill a deep 1⁄1 ⁄1

16⁄16⁄ " pilot 
hole that’s 3⁄3 ⁄3

8⁄8⁄ " in from each long edge. Drive a 
cut headless brad into each pilot hole. Angle the 
nails a bit to wedge the side piece against the ends. 
Countersink the nails below the surface of the 
wood with a nail set and a couple hammer raps.

Cut the handle to length to fi t between the 
ends. You want this joint to be tight so I’d cut it 
close with your table saw and trim the end grain 
a bit to fi t using a low-angle block plane. Lay out 
the curves and handle hole on the workpiece. 
Cut the curves on the handle using a band saw or 
bow saw. Clean up the saw marks fi rst with a fi ne 
half-round rasp and then a fi le (or a spokeshave). 
If you have a spindle sander, that also will do the 

job. Then spokeshave a 1⁄1⁄1
16⁄16⁄ " x 1⁄1⁄1

16⁄16⁄ " chamfer on the 
long edges of the handle.

Bore out as much of the waste in the handle 
hole as you can with an auger bit or Forstner bit. 
(Tip: The curved ends of the hole are formed by a 
3⁄3⁄3

4⁄4⁄ "-diameter bit). After trying a couple different 
methods, I found the fastest way to remove most 
of the remaining waste was by light chopping with 
a chisel. Then a few strokes with a half-round rasp 
made the hole ready for sandpaper.

Glue and nail the handle centered between 
the ends. Two headless brads in each end of the 
handle will do the trick. Flush up all the bottom 
edges of the tray and get ready to install the bot-
tom. Handberg’s drawing shows the bottom as 
one piece that’s glued or nailed to the sides and 
handle. I am not that brave when it comes to facing 
the possibility of future wood movement.

Make the bottom from three pieces that are 
either shiplapped (like in the back for the Enfi eld 
Cabinet) or use a tongue-and-groove joint. Make 
your bottom pieces just a bit too long (1⁄1⁄1

16⁄16⁄ " will 
do) and a bit too wide (even less than 1⁄1⁄1

16⁄16⁄ "). This 

will allow you to trim the bottom to a perfect 
fi nished size. To join the bottom boards, cut a 
3⁄3⁄3

16⁄16⁄ " x 3⁄3⁄3
16⁄16⁄ " groove on the edges then cut a match-

ing tongue on the mate. Prepare all the bottom 
pieces for fi nishing. 

To attach the bottom, run a small bead of glue 
down the bottom edge of the handle and then 
center the middle bottom piece on it. Nail it to 
the handle – fi ve brads down the handle will do. 
Ensure the other two bottom pieces will fi t tight 
against the ends and the side pieces.

Run a bead of glue down the edge of the side 
pieces only and insert the bottom pieces. Position 
each so there’s a 1⁄1⁄1

16⁄16⁄ " gap between it and its neigh-
bor. Nail each bottom piece to the sides only. Trim 
the bottom pieces fl ush with the outside of the tray. 
Break all the sharp edges with sandpaper.

This is a good project to also practice your 
fi nishing strategies for cherry. We ragged on a 
coat of linseed oil, let the project sit outside for 
an afternoon, then fi nished it up with some spray 
lacquer from an aerosol can a week later. WM

– Christopher Schwarz

Silverware trays are great, even if you don’t live communally. They’re a nice way to carry silver to the 
dining table or to even offer utensils to your guests during a buffet meal.
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SUPPLIES
Tremont Nail Co. 
800-842-0560 or tremontnail.com 
■   4d (1d (1d 1⁄2⁄2⁄ ") cut headless brads, 

one-pound box, #CFB-4-1, 
$22.80

Price correct at publication deadline.

Dining Room Tray
 NO. PART SIZES (INCHES) MATERIAL
 T W L

❑ 2 Sides 1⁄2⁄2⁄  21⁄4⁄4⁄  181⁄2⁄2⁄  Cherry

 ❑ 2 Ends 1⁄2⁄2⁄  21⁄4⁄4⁄  63⁄3⁄3 8⁄8⁄  Cherry

❑ 1 Handle 1⁄2⁄2⁄  61⁄8⁄8⁄  171⁄2⁄2⁄  Cherry

❑ 1 Bottom 3⁄3⁄3 8⁄8⁄  73⁄3⁄3 8⁄8⁄  181⁄2⁄2⁄  Cherry

top view

front view

End view

full-size handle patternfull-size handle pattern

Dining Room Tray

http://www.tremontnail.com/


Hammers and cut nails are proper and useful when building fi ne furniture. The trick is to choose the 
right-sized hammer and the correct nail for the joint at hand. 

Build Furniture With a Hammer
Far from a crude implement, 

a good hammer is a wonder 

of subtlety and an asset 

for many kinds of joinery. 

Most woodworkers, and woodworking publi-
cations, regard the hammer as a crude implement. 
Everyone has a hammer or two on the wall, but 
it’s almost always the shop’s redheaded stepchild. 
In some shops it has the same status as a crowbar 
– a tool for when a rare radical or violent act must 
be performed. In other shops the hammer is seen 
as a tool that must be endured only until one can 
afford a compressor and pneumatic nailer.

Also maligned in all this is the hammer’s part-
ner in joinery: the nail. Quality woodworking, 
the thinking goes, uses nails only when nothing 
else will do, which is usually when installing 
moulding, building quick jigs or temporarily 
securing parts to be worked with other tools. 
Nails are seen as weak joinery.

The truth about hammers and nails is actually 
quite different. If you have the right hammer, the 
right nail and the right technique, you actually 
can build furniture that assembles quickly and 
ends up plenty strong.

But to understand how a hammer can help your 
woodworking, it helps to fi rst understand a bit 
about glue, and how it can sometimes fail you.

Relying a Lot on Glue
The fi rst thing to remember in all this is that glue 
– any glue – can be weakened by stressing a joint 
(tipping back in a chair or wracking a case when 
moving it) or by changing its environment (such 
as with moisture or heat in an attic). And this 
stress can lead to joint failure. Treated carefully, 
glue can be tenacious. Conservators and restorers 

I’ve talked to say a rule of thumb is to expect a 
lifespan of about 70 years for a hide-glue joint in 
a household item that sees regular use. Well-cared 
for antiques can have hide-glue joints that have 
lasted much longer – indefi nitely, really.

Likewise, modern yellow glue (polyvinyl 
acetate or PVA) was invented circa World War 
II, and there are sample joints that have survived 
since then with zero sign of degradation. 

Of course, furniture suffers stresses in real 
life. Hide glues are sensitive to moisture and heat. 
PVAs are sensitive mostly to heat (things start 
to really weaken at 150° F, but a 110° attic isn’t 
good for the adhesive, either). And all glues and 
all joints will weaken if stressed regularly. 

So if you build for real life and you build for 
tomorrow, then you need to design your furni-
ture with this fact in the back of your mind. One 
way to reinforce a joint is to use interlocking 
components – dovetails, some locking miters, 
and pegged or wedged tenons are all ways of 

building for the longer-term. These are all valid 
and time-honored strategies, but they also require 
advanced hand skills or complicated power-tool 
jigs and cutters to execute well.

Not everyone can cut and fi t sliding dovetails, 
and not every project should require it.

And it’s at this point where some woodwork-
ers make a potentially disastrous mistake. They 
build their casework using joints that involve a 
lot of end grain or don’t fully interlock – rab-
bets and dados mostly – and they choose to rely 
heavily on the glue strength alone to keep their 
parts stuck together.

They don’t use nails or screws or another 
mechanical fastener because they are told that’s 
“cheap” joinery. But what’s going to hold things 
together if the glue joint goes south?

A 1,000-mile Lesson in Casework
This point was made clear to me when recently I 
drove to Maine to give a demonstration of case-

“By Hammer & Hand, 
all Arts do stand.”

— Motto of the New York Mechanick Society
in the 18th century
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work construction. I brought along two examples 
of the cabinets shown on the cover of this issue. 
One was assembled entirely with yellow glue and 
cut nails. The other one I assembled mostly during 
the demonstration. I got the carcase together with 
glue and nails, but I didn’t have time to glue and 
nail on the face frame or to attach the shiplapped 
back. Some of the joints were glued with yellow 
glue, some with liquid hide glue. After letting 
the glue cure for a couple days, I wrapped up the 
partially assembled project in plastic, moving 
blankets and more plastic – much like any careful 
moving company would do. Both cabinets were 
tied down fi rmly in the back of my truck.

When I got home, I unwrapped everything and 
found that all of the dado joints in the partially 
assembled case had given up. At that point, the 
case was held together only by the nails.

My assumption is that the road and engine 
vibration damaged an assembly that was (at that 
point) weak. I was frankly surprised that the glue 
had given up, and I was glad that the nails were 
there to hold things together. As I pulled out the 
nails to re-glue the carcase I made another dis-
covery: These old-style cut nails, unlike modern 
fasteners, did not let go easily. It was time to take 
a close look at cut nails.

Right Nail; Wrong Nail
What we call nails today were not the fasteners 
that built furniture and homes in the early days 
of the Colonies. Here’s a brief history: The nail is 
generally hailed as a Roman innovation, although 
small nails and tacks cast in copper and other pre-
cious metals have been found in ancient Egyptian 
work, according to Geoffrey Killen’s scholarly 
research into early woodworking. These Egyp-
tian nails were used to hold furniture coverings 
– from upholstery to metal foil – in place.

The Roman iron nail was essentially the pat-
tern for all nail-making from 3000 B.C. until the 
early 19th century. Indeed, photos of Roman 
nails recovered from a seven-ton cache dating 
to 87 A.D. look identical to nails recovered from 
Thomas Jefferson’s Monticello.

These Roman-style nails were made one at 
a time by hand, had square-shaped shanks and  
they tapered on all four sides to a point.

Beginning circa 1800, machine-made nails 
began to replace these handmade Roman-style 
fasteners. These machine-made fasteners were 
revolutionary because they could be made quickly 
and cheaply by cutting them from a fl at iron plate. 
And that’s how they earned the name “cut nails.” 
These nails are square or rectangular in cross 
section. And – this is important – they taper on 
only two sides of the shank.

These were the fastener of choice in the 19th 
century, but they too were doomed for obsoles-
cence, thanks to the next manufacturing innova-
tion: wire nails. This is the round-shanked nail 
we’re all familiar with today and it can be made 

with astonishing speed by machines that clip 
round metal wire, fi le the point and pound a head 
on the top. Wire nails also have the advantage 
of being faster to install – they rarely require a 
pilot hole, unlike cut nails.

Although lightweight wire nails fi rst appeared 
in France about the time of Napoleon I, produc-
tion of wire nails cranked up considerably when 
Father Goebel, a Catholic priest, formed the 
American Wire and Screw Nail Co. in Covington, 
Ky., in 1876. As the cut-nail industry went into 
steep decline, there was a bit of a doomed public 
relations battle to prove the superiority of the old-

Hammer Anatomy

Bell

Face
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Eye

Wedge

Claw
Lips

Swelling

Cut nails (left) taper on two long edges and have 
rectangular cross-sections; wire nails (right) are 
straight and round.

Here is an inside look at a nail hole made by a cut 
nail. Note the way that the end-grain fi bers are 
bent downward by the tapers on the nail. This, 
and the rough fi nish of the cut nail, increases the 
holding power.

school cut nail. College professors designed tests school cut nail. College professors designed tests 
to evaluate the two fastening systems. Their tests to evaluate the two fastening systems. Their tests 
showed that cut nails held far better than wire showed that cut nails held far better than wire 
nails. How much better? Considerably – anywhere nails. How much better? Considerably – anywhere 
from 65 percent more to 135 percent more.

Why? It’s mostly a matter of the wedging Why? It’s mostly a matter of the wedging 
action of the taper. When a cut nail is driven action of the taper. When a cut nail is driven 
in properly, the end grain of the board is driven in properly, the end grain of the board is driven 
against the nail’s taper, making the joint quite 
secure. Also, the rough surface fi nish of a cut nail 
is a feature, not a defect – it also adds holding 
power to the cut nail.

So where do you get cut nails? Luckily, they 
are still available. One popular source is Tremont 
Nail Co. of Wareham, Mass., which has been in 
the business of making cut nails since 1819 (call 
800-842-0560 or tremontnail.com). Other sources 
include Lehman’s (877-438-5346 or lehmans.
com) and VanDyke’s Restorers (800-558-1234 
or vandykes.com).
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There are a wide variety of styles of cut nails 
(Tremont offers 20 or so different types). For 
carcase construction, I like to use a cut fi ne fi n-
ish nail. For moulding, I like a cut headless brad. 
Other styles are useful for cabinetwork, but these 
two nail styles are the most versatile.

How long should your nails be? Most places 
denote the length of a nail using the English pen-
nyweight system. The origin of “pennyweight” 
is a mite murky, so let’s stick to the facts. Pen-
nyweight is denoted by “dnyweight is denoted by “dnyweight is denoted by “ .” So a two-penny nail 
is 2d. And a 2d nail is 1" long. For every penny d nail is 1" long. For every penny d
you add, the nail gets 1⁄1⁄1

4⁄4⁄ " longer. So a 3d nail is d nail is d
11⁄1⁄1

4⁄4⁄ " long. A 4d nail is 1d nail is 1d 1⁄1⁄1
2⁄2⁄ " long. A 5d nail is 1d nail is 1d 3⁄3⁄3

4⁄4⁄ "
long. And so on.

You select your nail’s length based on the 
thickness and density of board you are fastening 
in place. Here’s how the old rule works:

1. Determine the thickness of your board in 
eighths of an inch. For example, a 1"-thick board 
would be eight-eighths. A 3⁄3⁄3

4⁄4⁄ "-thick board would 
be six-eighths. And so on.

2. For a wood of medium density (walnut or 
cherry, for example), pick a nail where the pen-
nyweight matches that thickness – a 8d nail for d nail for d
1" stock. A 6d nail for d nail for d 3⁄3⁄3

4⁄4⁄ ".

Nail Lengths
 PENNYWEIGHT ACTUAL  THICKNESS
  LENGTH IT FASTENS

 2d 1" d 1" d 1⁄4⁄4⁄ "

 3d 1d 1d 1⁄4⁄4⁄ " 3⁄3⁄3 8⁄8⁄ "

 4d 1d 1d 1⁄2⁄2⁄ " 1⁄2⁄2⁄ "

 5d 1d 1d 3⁄3⁄3 4⁄4⁄ " 5⁄5⁄5 8⁄8⁄ "

 6d 2" d 2" d 3⁄3⁄3 4⁄4⁄ "

 7d 2d 2d 1⁄4⁄4⁄ " 7⁄7⁄7 8⁄8⁄ "

 8d 2d 2d 1⁄2⁄2⁄ " 1"

 9d 2d 2d 3⁄3⁄3 4⁄4⁄ " 11⁄8⁄8⁄ "

 10d 3" 1d 3" 1d 1⁄4⁄4⁄ "

Here’s how to determine the right nail length. 
Measure the thickness of the board you are 
fastening and convert that to eighths (e.g. a 1⁄2⁄2⁄ " 
board would be four-eighths). Select the nail 
based on that thickness (e.g. a 4d nail for four-d nail for four-d
eighths material).

The taper of a cut nail can work for you or against 
you. If you align the taper so that the two tapered 
sides bite into end grain (left) then your nail will 
hold well. If you align the taper so that the two 
tapered sides bite into face grain, your wood is 
likely to split – even with a pilot hole.

3. For softwoods (white pine), select a nail 
that’s one penny larger. For harder woods (maple), 
use one penny smaller.

This seems complex at fi rst, but it quickly 
becomes second nature. Use the chart “Nail 
Lengths” at left as a cheat sheet. Note that this 
is just a rule, not the gospel. The bottom line is 
that you should use the longest nail that can be 
driven easily – let your work and experience be 
your guide.

Pilot Holes Pave the Way
Once you get the right nail, you also need to bore 
the correct pilot hole. The wedging action of a 
cut nail can split your wood, particularly when 
you are working near the end of a board.

For the cut fi ne fi nish nails, I use a 3⁄3⁄3
32⁄32⁄ " pilot 

hole that goes almost the full depth of the nail. 
For the cut headless brads, a 1⁄1⁄1

16⁄16⁄ " pilot works quite 
well for me without splitting the work.

The other consideration is where this pilot 
hole should go – this is important when working 
at the end of a board. If you are too close to the 
end of a board, it will split your wood, even if 
you’ve made an appropriate pilot hole. However 
if you position the nail too far away from the 
end, you could end up driving the nail through 
the inside face of your work, which is almost as 
bad as a split.

In general terms, when joining 3⁄3⁄3
4⁄4⁄ "-thick stock, 

perhaps the most common carcase operation, I 
like to position the nail 1⁄1⁄1

2⁄2⁄ " in from the end of the 
board. This is a good place to start.

Whenever you encounter a new species of 
wood or a new kind of nail, you should make a 
few pilot holes in some scrap pieces and pound in 
some of the nails you have picked out for a proj-
ect. This will let you see how big the hole should 
be and how close to the end of a board you can 
place it before disaster strikes. This is really not 

as tricky as it sounds, but being aware of these 
things will make sure your fi rst encounter with 
cut nails is a good one.

One last and important detail on pilot holes: 
When joining furniture components, I rarely drive 
nails straight into the work. Usually I angle them 
about 7°. Half are angled left; the rest are angled 
right. Angling the nails increases the wedging 
power of the nails in two ways. One, the nail is 
more likely to cross more grain lines when it’s 
driven at an angle. And two, it makes the board 
and its mate much harder to pry apart because 
the angled nails will work a bit like dovetails do 
to hold the pieces together.

As you get closer to the end of a board, the risk 
of splitting the work increases. A couple test 
joints will quickly reveal the optimal location for 
your fastener.

Angling your nails left and right increases the 
overall strength of the joint. Do this wherever you 
nail, including when you’re toenailing.

“Apart from panel and veneer pins the 
furnituremaker has little use for nails 
except for softwood work etc .”

— Ernest Joyce
“Encyclopedia of Furniture Making”
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Choosing a Hammer
Now you’re ready to drive a nail – once you have 
a good hammer. This detail would seem to be 
a simple matter, but there’s more to hammers 
than meets the eye. A good hammer acts like 
an extension of your arm. You can swing it with 
remarkable precision; and after a few hours of use, 
you’ll be able to drive nails perfectly fl ush with 
your work and without damaging the surrounding 
wood (those dents are called “French marks” by 
the way, though I don’t know why).

The fi rst consideration is the weight of the 
head. A hammer that is the wrong size won’t 
drive the nail easily. A too-light hammer will 
require too many blows and will result in a lot of 
bent nails. A too-heavy hammer is hard to wield 
accurately and tires you. You’ll fi nd hammers in 
sizes from 3 ounces up to 28 ounces. The sizes 
for woodworking are generally accepted to be 
between 10 and 20 ounces.

Most woodworking texts tell you to start with 
a 16-ounce hammer, and that’s good advice. My 
two favorite hammers (out of the too many that I 
own) are 16 ounces and 19 ounces. One quick tip 
on weights: Some of the best (and worst) ham-
mers can be found used. How can you deter-
mine the weight of a hammer head based on a 
fuzzy photo on the Internet or while browsing 
an antique store? Have the seller put the tool on 
a postage scale. Take the total weight of the tool 
and subtract 6 or 7 ounces for a standard 13"-long 
hammer. That will be pretty close.

The face of the hammer is critical. It must be 
smooth and free of chips. You’ll also fi nd faces 
that are fl at and those that are slightly convex, 
which is called a “bell-shaped” face. I prefer the 
bell face. It allows you to drive the nail head closer 
to the work; I also think it reduces mis-strikes.

For claw hammers, you’re going to fi nd two 
basic patterns to the claws. Generally I don’t use 
the claw to remove errant nails (I use pincers). 
But if you are going to remove nails with the 
claw then it should have a pretty fair curve to it 
and point almost straight down. The other com-
mon pattern is what’s called a “ripping” hammer. 
Ripping hammers have claws that don’t curve 
much at all – they mostly stick straight out. These 
claws are used for ripping woodworking apart 
– removing trim moulding or studs that were 
improperly nailed. I’ve found little use for them 
in the woodshop.

Beyond the head, there are other factors. The 
handle must be secured to the head without any 
wiggling. Sometimes you can drive in the metal 
wedges up at the tool’s eye to tighten things up, 
but just make sure there’s no wiggling in use.

Look for a hammer that has the original han-
dle or one with a handle that has been carefully 
replaced. It’s astonishing how poorly some people 
have rehandled their hammers. The head must 
be perfectly aligned in both directions on the 
handle or the tool will verge on useless. For this 

reason, I generally stick with hammers that had 
their handles installed at the factory.

Finally, I like a handle that has a slight swell-
ing in the middle of its length. As you’ll soon see, 
there are (at least) two grips for a hammer, and 
the swelling assists one of those grips.

Most handles are elliptical in cross-section, 
though there are a fair number with octagonal 
handles. Either one is fi ne; pick one that feels 
good in your hands.

One fi nal note on hammers: There are ham-
mers designed for almost every craftsman out 
there, from cobblers, to farriers, to masons, to 
people who install slate roofs. They all have ham-
mers designed for the profession. These hammers 
might drive a nail once you get accustomed to the 
their quirks, but I think you’re better off sticking 

with the common-as-dirt claw hammer. You’ll 
never have problems fi nding one of those.

Speaking English
In addition to the claw hammer, there’s another 
sort of cabinetmaking hammer you might encoun-
ter in catalogs and from antique dealers. It’s pre-
dominantly an English hammer and has a short 
wedge where you would expect to see a claw.

Here you can see the difference between a ham-
mer with a fl at face (left) and a bell-shaped face. 
The bell-face hammers allow you to drive a nail 
fl ush to the surface without marring it.

A poorly rehandled hammer (right) will be dif-
fi cult to wield accurately. Look for a head that is 
secured tightly and squarely to the handle.

The cross pane on these English hammers allows you to start small brads and tacks without smashing 
your fi ngers.
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David Maydole: Father of the Modern Hammer

irons and driving in small wooden wedges when 
chairmaking. A 6-ounce hammer is also nice for 
starting small brads.

Grip and Drive
There are two common grips for hammers for 
cabinetmaking. By grasping the hammer at the 
end of the handle you’ll increase your pound-
ing power but slightly decrease your accuracy 
(although your accuracy will always improve 
greatly with practice).

The second grip is where you choke up on the 
handle and grasp it at the swelling at the handle’s 
midpoint. If your handle has a swelling you can 
move your hand there effortlessly. Choking up 

Gripping the hammer at the end of the handle 
(at top) increases the power in your stroke. Grip-
ping it up at the swelling (below) reduces your 
power and can increase your accuracy. Note the 
extended thumb on both grips – this will also 
improve your accuracy.

This hammer is commonly called a “cross-
pane” hammer – sometimes you see it referred 
to as a “cross-pein” or a “cross-peen.” That fl at 
little wedge of metal is actually used to start short 
brads or tacks. The pane allows you to hold the 
brad between your fi ngers and start the fastener 
without hitting your fi ngers. Once you’ve started 
the brad, you turn the hammer’s head around and 
drive the brad the rest of the way with the face.

These cross-pane hammers have a lot of trade 
names, although the one that seems to come up 
the most is the so-called “Warrington” hammer. 
I like having a cross-pane hammer around in a 
smaller size. I have one that’s probably 31⁄1⁄1

2⁄2⁄  ounces 2 ounces 2

that starts brads and is great for adjusting plane 

decreases the power of the blow, which is good for 
detail work. And it can increase your accuracy.

One other way to increase your accuracy with 
either of these grips is to extend your thumb out 
along the handle. Try it. It works.

Position the tip of the nail on the pilot hole 
and twist it so the tapered sides are in line with 
the grain of the wood. Start the nail with a light 
tap. Because cut nails are irregular, some will 
try to twist on you during the fi rst blow, so hold 
the nail fi rmly.

With the nail started, remove your off-hand 
and drive the nail. When everything is in sync 
– right-size hammer, nail and pilot hole – you 
should be able to drive the nail fl ush to your work 
in four blows. Feel free to take it a bit easy at fi rst 
as you get comfortable.

Setting the Nail
If the face of your hammer is bell-shaped, you’ll  
be able to reliably set the nail fl ush to the surface 
of the wood without marring the wood. While 
this sounds like a diffi cult goal, it’s a fairly simple 
skill with a little practice.

All that’s left to do now is set the nail. Nail 
sets come in a variety of sizes – the common ones 
have tips that are 1⁄1⁄1

32⁄32⁄ ", 1⁄1⁄1
16⁄16⁄ " and 1⁄1⁄1

8⁄8⁄ ". Some have a fl at 
tip; others have a dimple, which helps keep the 
nail set in place when you strike it. Choose a nail 
set that is as large as possible without enlarging 
the hole made by the fastener.

“I can’t make a pretty good hammer. 
I make the best hammer that’s made.”

— David Maydole

Up until 1840, hammers hadn’t 
evolved signifi cantly since 

the Roman times. They were 
your basic claw-type of ham-
mer with a wooden handle. 
They worked, but they had 
one major defect – the heads 
would tend to loosen or even 
fl y off the handle after a cer-
tain amount of use.

Inventors had developed 
many unusual ways to keep the 
head on, from iron straps run-
ning down the handle (a common 
English pattern) to a claw that curved 
back onto the handle, 
grabbing it (this is 
called the Solomon 
Anderson Patent ham-
mer). But it was David 
Maydole, a blacksmith 
in Norwich, N.Y., who changed hammers 
forever when six carpenters came to his town 
in 1840 to build a new church, and one of 
them needed a new hammer, according to 
the book “A Captain of Industry.”

“Make me as good a hammer as 
you know how,” the carpenter said 

to Maydole.
After some thought, Maydole 

made a simple change to the 
design of the hammer that 
made a stunning improve-
ment. He lengthened the hole 
through the head (called the 
“eye”) for the handle. With 
this longer and tapered hole, 

the handle could be wedged in 
place and stay put a lot longer. 

This was similar to how a handle 
was secured to an adze, and so 

his hammers were 
called adze-eye ham-
mers. Soon everyone 
wanted his hammers 
so Maydole went from 
a village blacksmith 

to a major manufacturer in 1845. He never 
patented his innovation, and soon every other 
claw hammer was made exactly the same way 
in the United States.

When Maydole died in 1882, the David 
Maydole Hammer Co. was the largest ham-
mer manufacturing business in the country. 
It left family hands in 1931 and shut down in 
1957 after a devastating fi re.

Maydole hammers are fairly common, 
though some of the patterns are particularly 
collectible. I’ve paid between $10 to $15 for 
the few that I have (though I’ve seen nice 
ones sell for a lot more). They are without a 
doubt one of the most delightful hammers to 
use. With an original handle, a Maydole is a 
supremely well-balanced, durable and accu-
rate tool. And it’s a connection to an impor-
tant event in history that anyone can afford.

— CS

The handles of Maydole hammers were almost 
always secured with three wedges, one of the 
hallmarks of an original handle to look for.

P
H

O
T

O
 O

F 
D

A
V

ID
 M

A
Y

D
O

L
E

 F
R

O
M

 “
A

 C
A

P
T

A
IN

 O
F 

IN
D

U
S

T
R

Y
” 

B
Y

 J
A

M
E

S 
PA

R
T

O
N

16  ■ woodworking magazine Spring 2006

http://search.ebay.com/ws/search/SaleSearch?sofocus=bs&satitle=maydole+hammer&sacat=-1%26catref%3DC5&amp%3Bsspagename=h%3Ah%3Aadvsearch%3AUS&from=R7&nojspr=y&pfid=0&fsop=1%26fsoo%3D1&fcl=3&frpp=50
http://search.ebay.com/ws/search/SaleSearch?sofocus=bs&satitle=maydole+hammer&sacat=-1%26catref%3DC5&amp%3Bsspagename=h%3Ah%3Aadvsearch%3AUS&from=R7&nojspr=y&pfid=0&fsop=1%26fsoo%3D1&fcl=3&frpp=50
Schwarz, Chris
Note
Click on the image of David Maydole to search eBay for Maydole hammers.



Pull Your Wandering Nails Without Making Things Worse

This is the proper way to hold a nail set. Resting 
your hand on the work helps reduce mis-strikes.

Toenailing allows you to nail joints from the 
inside of a project and to conceal the nail head 
in carcase construction. 

Hold the nail set between your thumb and 
forefi ngers on the knurled section of the tool’s 
barrel. Always strive to have the edge of your 
hand resting on the work, which helps steady the 
nail set as you strike it. Sink the nail head so it’s 
1⁄1⁄1

16⁄16⁄ " to 1⁄1⁄1
8⁄8⁄ " below the surface of the wood. Sink it 

to the shallower depth when joining thin pieces 
or when the wood you are fastening is ready to 
fi nish. Sink it to the deeper depth when you are 
going to have to remove more material through 
sanding and planing.

Nailing Tricks
There are a few common tricks to improving the 
strength or accuracy of your nail joinery. One trick 
is to always drive the nails in at a slight angle, as 
mentioned earlier. Another trick is toenailing. 
This also involves angling the nail, but is a bit 
different because it’s typically done from inside 
a carcase and is a way of concealing the nail. See 
the photo at right for how this works.

Nails can also be used in other surprising 
ways. Some cut nails are called “clinch” nails. 
These extra-long nails are generally more mal-
leable than brad nails for a special reason. Clinch 
nails are designed to be driven all the way through 
the work and then the protruding tip is bent back 
into the wood. Done properly, this is a remark-
able way to fasten things. In general, clinch nails 

are installed with two hammers: One to drive 
the nail, and the other held in place against the 
nail’s tip to turn it around.

Here’s a tip for trimwork: With the moulding 
unattached and on your bench, drill your pilot 
holes and drive your nails into the moulding so 
their tips just peek out from the other side. Now 
position the moulding on the case or on the wall. 
Tap the nail nearest the miter that is the most criti-

cal or visible a couple times to start the nail. If 
everything looks good, tap the other nails, remove 
your hands and check the work. If the moulding 
fi ts you can drive and set all the nails in coarse 
work. Or, for fi ne work, remove the moulding 
(it should come off easily), drill your pilots, add 
glue and reinstall the moulding.

Or, quite honestly, this might be the case for 
your 18-gauge brad nailer. Although I really like 
cut nails for carcases, backs and the like, nothing 
installs moulding like a brad nailer. WM

— Christopher Schwarz

When using the claws of a hammer to extract 
a nail, always place a piece of scrap under the 
head to protect your work. Both hardwoods 
and softwoods can be damaged easily by the 
prying action of a claw hammer. And if you 
need more leverage, use a thicker scrap.

Traditional and contemporary pincers are bet-
ter at pulling the nails used in furniture-scale 
work. I wish the handles on the pincers made by 
Crescent (left) were a bit straighter, but they’re 
far better than most. The Tiger Claw (right) is 
another useful tool for taking things apart.

are available from Japan Woodworker, 800-
537-7820, item #01.456.02, $14.65).

And if you need to use the claws on your 
claw hammer, be sure to put a thin piece of 
wood under the head to prevent the hammer 
from marring your workpiece. — CS

Removing nails from your work requires as 
much care as driving them. As you proba-

bly already know, the claw on the backside of 
your hammer won’t always pull a nail meant 
for furniture-scale work. Many of these small 
fasteners have slender heads or are made with 
such a fi ne gauge of wire that they are impos-
sible to grab with the claw’s lips.

There are some traditional tools, however, 
that can assist you. Hand-forged pincers are 
an excellent addition to your toolkit. These 
old specimens lurk in the bargain bins at fl ea 
markets and auctions. I have yet to pay more 
than $1 for a pair. Look for examples that have  
well-formed lips that close tightly and are free 
from chips.

Contemporary versions are available at 
hardware stores, but generally the handles 
will be shaped more like those found on 
needlenose pliers. I don’t fi nd these new pin-
cers as comfortable to grip, plus the protrud-
ing handles prevent the tool from getting into 
tight spaces and corners.

The other indispensible tool in my nail-
removal arsenal is my Tiger Claw, a Japanese 
carpentry tool that works quite well at pulling 
nails without damaging the surrounding 

wood. The narrow profi le of the lips on one end 
allow you to sneak the tool into places that no 
claw can venture. The Tiger Claw also excels as 
a cabinet-scale pry bar. The thin, fl at lips pull 
moulding off of cabinets and can disassemble 
things that have been wrongly assembled. (They 
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Enfield 
Shaker 
Cabinet
Casework built with dados 

and glue alone is troubling. 

We uncover one old-school 

solution that ensures your 

work will endure real life.

Building reproductions of antiques can be like 
unraveling a mystery. This cabinet from the small 
Shaker community in Enfi eld, Conn., has yet to 
reveal all its secrets. For one, I’m not entirely 
sure what it was used for at the colony. A couple 
places refer to it as a jelly cupboard, but most 
sources prefer the following less-than-helpful 
label: pine cabinet.

But here’s what we do know about the piece 
and where it comes from. The cabinet was built 
in the fi rst half of the 19th century (some sources 
cite circa 1830) at the Enfi eld colony for the use of 
its members. Unlike other colonies, some sources 
state that the Enfi eld Shakers did not produce 
furniture for sale to the outside world (although 
some sources claim they did). Instead, the resi-
dents at Connecticut’s only Shaker colony ran a 
thriving seed business. (Shakers are credited with 
the innovation of selling seeds in envelopes.)

Enfi eld was founded in 1782, hit its member-
ship peak in 1855 with about 200 members, and 
then declined like all the other Shaker colonies 
– with the last eight survivors selling the land and 
retreating to other remaining colonies.

The cabinet passed into the hands of Edward 
Deming Andrews and Faith Andrews – two of 

the most infl uential collectors and chroniclers of 
the Shakers. Sometime in the 20th century, the 
cabinet passed through the workshop of Ejner 
Handberg, a Massachusetts cabinetmaker who 
repaired and restored a number of pieces from 
the Andrews collection. While these original 
pieces were in Handberg’s shop, he made full-
size drawings of them on cardboard he scavenged 
from refrigerator and stove boxes.

Those drawings became “Shop Drawings of 
Shaker Furniture and Woodenware” (Berkshire 
House), three volumes of books that are illuminat-
ing and frustrating. They’re illuminating because 
they’re one of the few sources of measured draw-
ings of Shaker originals. And they’re frustrating 
because some specifi c construction details aren’t 
present. So the books, which I still recommend 
highly, leave me with many questions.

When people fi rst see this cabinet, their instinct is to call it a jelly cupboard, chimney cupboard or pie 
safe. We’re not so sure what its original purpose was, but it does have nice lines.
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A Joinery Problem
One area that concerned me with the cabinet was 
the joinery as drawn. The shelves are housed in 
dados in the sides. This is a well-accepted way to 
build a cabinet, but it has always troubled me. 

If you think about it for a minute, the dado 
joint is a poor glue joint in solid wood. Every 
mating surface in a dado joint puts a long-grain 
surface against an end-grain surface. In other 
words, chances are your dado joints are going to 
be weak because the end grain in the shelf and 
sides is going to soak up the glue and starve your 
joint. If the glue weakens and fails, the cabinet 
will be held together by the glued-on face frame 
(don’t forget that the glue could fail there, too, if 
stressed or wracked) and the back of the cabinet. 
If you use a solid-wood shiplapped back, that’s 
not going to offer much support compared to a 
screwed-in plywood back.

So if you’re a woodworker who is concerned 
about the long-term survivability of your furni-
ture, dados alone might not be a good option. 
But what do you do?

Avoiding the Overly Fussy
The logical solution would seem to be the sliding 
dovetail. It’s an all-wood mechanical joint that 
will hold forever, even without glue. But have 
you ever tried cutting and fi tting a whole case of 
these with 13"-wide shelves? How about 20"-wide 
shelves? It’s a challenge. If you cut the joint square 
and tight-fi tting, it won’t go together because 
of the friction involved. So you have to tweak 
the male part of the joint to make it sloppy. But 
how sloppy? And how do you make it perfectly 
sloppy reliably and repeatedly? Personally, I’ve 
found the sliding dovetail better suited for joining 
smaller widths – think 3"-wide drawer dividers 
at the front of a chest of drawers.

Instead, I’ve come to rely on dados that are 
reinforced by a mechanical fastener – usually a 
nail but sometimes a screw (think pocket screws). 
There’s a snobbery in woodworking that nails 
are low-class wood-butchery. Don’t believe it. If 
you’ve inspected much antique furniture, you’ll 
fi nd nails used extensively. But you have to look 
close. Though the nails might be easily spotted 
in mouldings and carcase backs, some of the 
others are harder to fi nd. Look inside a piece and 
you might fi nd nails that toenail the shelves or 
drawer runners to the sides. Lots of the interior 
guts of a piece can be (and were) nailed. It’s a fast 
way to build. The nails will be there if the glue 
gives way. And the correct nail will wedge the 
joint tight for decades, maybe centuries. For a 
complete discussion of the right nails and classic 
toenailing techniques, see “Build Furniture With 
a Hammer” on page 12 in this issue.

A survey of Shaker pieces in books and in 
person reveals that they also used nails in their 
furniture – sometimes hidden and sometimes not. 
So even though Handberg’s book doesn’t show a 

to make a single side piece. Usually the grain and 
color are easier to match up when the two pieces 
come from the same board.

But there’s another detail to watch. As you 
prepare your panels for glue-up, also pick out the 
wood for the face frame. Do your best to match 
the grain where the sides meet the face frame 
stiles. This is a highly visible part of the cabinet 
and a poor grain or color match will be jarring.

After you’ve glued up the side panels, glue up 
the panels for the shelves. This is where you can 
use your knotty, sappy odd-looking stuff with 
abandon. Just make sure the front edge of each 
shelf looks good – that’s all anyone will ever 
notice. Trim your sides and face frame stiles to 
size and then prepare your router templates that 
will be used for the feet.

Make the template from 1⁄1⁄1
2⁄2⁄ "-thick plywood, 

trace the shape on your sides and cut about 1⁄1⁄1
16⁄16⁄ "

single nail in his drawing of this cabinet, I took 
a leap of faith and decided to use both glue and 
nails in construction. I also took other small lib-
erties. I used cherry instead of pine and made the 
mouldings easier to fabricate and attach. To ease 
assembly I also tweaked the back so it’s visible at 
the top of the cabinet. These are but minor sins. 
When I compare my versions of this cabinet to 
Smithsonian photographs of the original, I know 
that I got this one right.

Sides and Feet
Because 13"-wide cherry boards are uncommon, 
you’re likely going to have to glue up at least a 
couple boards edge-to-edge to make the side 
panels. You should of course pay close attention 
to the grain at the mating joint in the middle of 
the panel – try to match the grain patterns so that 
the joint becomes almost invisible. One good 
strategy here is to try to fi nd some 9'-long boards, 
crosscut them in half and join them edge-to-edge 

I always prefer to have my router template below 
my work whenever possible. This allows me to 
use a pattern-routing bit with the bearing on the 
bottom and limits the amount of spinning car-
bide exposed to the area below my waist.

Accurately paring this corner is easy if you do it 
right. First score the end grain of the waste with 
your chisel, then come back and pare it out to 
your lines. Place the chisel fl at against the fl at 
section of your foot’s shape. This guides the tool 
for a perfect cut – and is why chisels need their 
unbeveled face to be truly fl at.

front leg detail side leg detail
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Enfi eld Shaker Cabinet
 NO. PART SIZES (INCHES) MATERIAL NOTES (DIMS IN INCHES)
 T W L

Carcase
❑ 2 Sides 3⁄3⁄3 4⁄4⁄  133⁄3⁄3 4⁄4⁄  511⁄4⁄4⁄  Cherry 

 ❑ 5 Shelves 3⁄3⁄3 4⁄4⁄  13 19 Cherry in 1⁄4⁄4⁄ -d. dados & rabbet

❑ 2 Face frame stiles 3⁄3⁄3 4⁄4⁄  4 511⁄4⁄4⁄  Cherry 

 ❑ 1 Face frame rail 3⁄3⁄3 4⁄4⁄  21⁄2⁄2⁄  141⁄2⁄2⁄  Cherry 11⁄4 ⁄4 ⁄ -l. tenons, both ends

 ❑  Backboards 3⁄3⁄3 4⁄4⁄  191⁄2⁄2⁄  451⁄2⁄2⁄  Cherry shiplapped, beaded

 ❑  Top cap moulding 3⁄3⁄3 4⁄4⁄  17⁄7⁄7 8⁄8⁄  60 Cherry 1⁄2 ⁄2 ⁄ x 1⁄2⁄2⁄  rabbet, 3⁄3⁄3 16⁄16⁄ -r. astragal

 ❑  Cove moulding 3⁄3⁄3 4⁄4⁄ 7⁄7⁄7 8⁄8⁄  60 Cherry 5⁄5⁄5 8⁄8⁄ -r. cove

 ❑  Astragal moulding 3⁄3⁄3 8⁄8⁄ 3⁄3⁄3 8⁄8⁄  60 Cherry 1⁄8⁄8⁄ -r. astragal

Door
❑ 2 Door stiles 3⁄3⁄3 4⁄4⁄  23⁄3⁄3 4⁄4⁄  43 Cherry 

 ❑ 1 Top rail 3⁄3⁄3 4⁄4⁄  3 9 Cherry 11⁄4 ⁄4 ⁄ -l. tenons, both ends

 ❑ 1 Middle rail 3⁄3⁄3 4⁄4⁄  5 9 Cherry 11⁄4 ⁄4 ⁄ -l. tenons, both ends

 ❑ 1 Lower rail 3⁄3⁄3 4⁄4⁄  4 9 Cherry 11⁄4 ⁄4 ⁄ -l. tenons, both ends

 ❑ 2 Panels 5⁄5⁄5 8⁄8⁄  71⁄4⁄4⁄  161⁄4⁄4⁄  Cherry 3⁄3⁄3 8⁄8⁄ -t. x 1⁄2⁄2⁄ -l. tongue, all edges

❑ 1 Door stay 3⁄3⁄3 8⁄8⁄ 3⁄3⁄3 4⁄4⁄  15⁄5⁄5 8⁄8⁄  Cherry 5⁄5⁄5 16  ⁄16  ⁄ wedged dowel as pivot

shy of that line with your band saw. Then follow 
up by routing the shape with a router. You could 
clean up your saw cuts with hand tools, such as 
rasps, fi les and a spokeshave. But because there is 
so much end grain in this shape, the router is the 
superior choice if you have the equipment.

If you go the router route, you’ll have to clean 
up the step between the curve and the fl at section 
of the shape – the router will leave a rounded 
corner. This is quick work for a wide chisel.

The next step is to cut the dados in the sides. 
There are two paths to follow here. You could rout 
3⁄3⁄3

4⁄4⁄ "-wide x 1⁄1⁄1
4⁄4⁄ "-deep dados and fi t the shelves into 

these by tweaking the thickness of the shelves 
with a bench plane until you get a good fi t. The 
other alternative is to cut 1⁄1⁄1

2⁄2⁄ "-wide x 1⁄1⁄1
4⁄4⁄ "-deep 

dados and then cut a 1⁄1⁄1
4⁄4⁄ " x 1⁄1⁄1

4⁄4⁄ " rabbet in the ends 
of each shelf. Then you can tweak the fi t of the 
shelf with a shoulder plane or bullnose rabbet 
plane by planing the rabbet on the shelf – rather 
than the entire shelf.

I built one of these cabinets with the wider 
dados and one with the narrow dados. There is lit-
tle difference between the two approaches. With 
the wider dados there was less joinery involved, 
but you have to be careful when sizing each shelf 
to fi t. It’s easy to overshoot and get an ugly gap 
and a loose fi t between the shelf and side. With 
the narrow dados, you have more joinery setups 
to deal with, but even if you overshoot the mark 
when fi tting your shelf, you won’t create that gap 
because the shoulder of the rabbet will hide it. 
Either way is fi ne; pick one that appeals to your 
skills and the tools at hand.

I milled the dados with a router, straight bit 
and a shop-made right-angle guide. We covered 
this process in great detail in Issue 3 of Wood-
working Magazine. One detail worth mentioning: 
I milled the dados before milling the rabbet for 
the backs. This was on purpose. When you mill 
dados with a router, you will usually get some 
grain blow-out when the bit exits the work. Cut-

ting the rabbet after the dados will clean up any 
blow-out on your back edge.

The 3⁄3⁄3
4⁄4⁄ "-wide x 1⁄1⁄1

4⁄4⁄ "-deep rabbet at the top of 
the case sides can be cut in two passes – both 
cuts guided by the right-angle guide.

Now cut the 3⁄3⁄3
4⁄4⁄ "-wide x 1⁄1⁄1

2⁄2⁄ "-deep rabbet on 
the inside back edge of both sides. Cutting big 
rabbets is a task best suited for a dado stack in a 
table saw, a conclusion we reached after cutting 
dozens and dozens of rabbets for Issue 1. The 
zero-clearance auxiliary fence shown in the photo 
above is a must for this operation.

I clean up my rabbets with a shoulder plane 
after cutting them with a dado stack. Is this neces-

sary? Perhaps not – this rabbet for the back will 
not be a glue joint. But a couple passes with a 
shoulder plane ensure that the corner of the joint 
is clean, which ensures the back will fi t tight.

With the joinery in the sides complete, plane or 
sand the interior face of the side pieces to prepare 
them for fi nishing. Planing and sanding reduces 
the thickness slightly, so you should do this before 
fi tting the shelves. If you plane after you fi t the 
shelves, that can loosen your joinery.

Fitting Shelves
Now you should turn to fi tting your shelves in 
your dados. If you’ve opted for the narrow dados, 
you’ll need to mill mating rabbets in the shelves 
– use the dado stack already in your table saw. 
You’ll have to adjust the settings for a good fi t. 

After cutting the rabbets, clean them up and 
tweak their dimensions so that each shelf fi ts in its 
dado. Each shelf might need a different number 
of passes to fi t. Don’t be alarmed by this. The 
rabbet on your shelf could be a little off because 
you didn’t use as much downward pressure when 
cutting it on the table saw. Or perhaps your stock 
is cupped slightly. That’s what the shoulder plane 
is for – it can correct a great number of ills that 
some people would try to fi x with a mallet.

If you own a narrow shoulder plane or router 
plane that can fi t into the width of the dado, it’s 
a good idea to clean up the bottom of the trench. 
A smooth bottom will glue better. And this joint 
needs all the help it can get.

If you opted to make the carcase with the 
wider dados, use a plane set for a fi ne cut to tweak 
the thickness of the shelf until it seats fi rmly in 
the dado. When I go down this path, I rely on my 
dial caliper to speed the work and make it pre-

The right-angle dado guide here was designed 
specifi cally for 1⁄2⁄2⁄ "-wide dados. Make the jig large 
enough to clamp it easily to your work and bench 
without interfering with the router or your hands. 
When building this jig, be sure to consider the 
clamping job ahead.

Install enough dado cutters on your table saw’s 
arbor to make a cut that is slightly wider than 3⁄3⁄3 4⁄4⁄ ". 
Then clamp a zero-clearance auxiliary fence to 
your fence as shown. The key to an accurate rab-
bet with this method is to keep the work pressed 
fi rmly to the saw’s table during the cut. The dado 
stack will try to lift it off the table. For added 
insurance, repeat your pass on the part to make 
sure you have a rabbet of consistent depth.
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dictable. Use your dial caliper to measure three 
things (this is when you should use its decimal 
function). Measure the width of the dado. Mea-
sure the thickness of your shelf. Then measure 
the thickness of a shaving from your plane. Now 
you know approximately how many passes you’ll 
need to make with your bench plane. Here’s a 
typical example: My dado is .750" wide. My shelf 
is .756" thick. And my plane is set to take a .001"-
thick shaving. So I know that if I take three passes 
with my plane on each face of the shelf I will be 
close to a close fi t.

I know this sounds fussy, but it is surprisingly 
fast and easy to do. And it works – I’ve been 
doing it for years. Plus, once you make your three 
passes with your plane, the surface is ready for 
assembly and fi nishing.

Once everything fi ts, clamp up the project 
without glue. Then take everything apart and 
reassemble it with glue. Although this isn’t a 
particularly complex assembly, I would choose 
a slow-setting glue (Such as Titebond Extend) or 
perhaps a liquid hide glue (such as Old Brown 
Glue), which is both slow-setting and reversible 

with heat and water. You also could use a poly-
urethane glue, which sets slowly, but there can 
be some foamy squeeze-out problems if you’re 
not an experienced user of this adhesive.

Toenailing for Tenacity
Once the glue has cured and you can take the 
project out of its clamps, toenail the shelves to 
the sides using cut nails. All cut nails require a 
pilot hole, and these cut fi ne fi nish nails require 
a 3⁄3⁄3

32⁄32⁄ " pilot to ensure the wood won’t split dur-
ing nailing. I have a little cheater block shown 
in the photo above that guides my pilot bit. This 
little block guides my gimlet at the correct angle. 
A piece of tape on the gimlet indicates when I 
should stop turning. To make your own cheater 
block, simply draw on your project the path you 
want your nail to take through the shelf and side. 
Transfer that angle to a piece of scrap and cut the 
scrap to that line. There’s no science to it. My 
cheater block starts the pilot hole 1⁄1⁄1

4⁄4⁄ " up from the 
inside corner and at a 35° angle. 

Installing cut nails is straightforward. Start the 
nail with the cross pane (if your hammer has one). 
Cut nails will sometimes twist in their holes. If 
they twist too much, they’ll split the work. A cross 
pane helps you keep the nail oriented correctly as 
you start it. Then sink the nail as deeply as you 
dare with the face. Finally, sink the nail 1⁄1⁄1

8⁄8⁄ " below 
the surface of the wood with a nail set.

Place a nail at each corner where the shelves 
meet the sides. But don’t toenail the top in place. 
Because that area of the sides will be covered by 
moulding you can nail the top in place from the 
outside of the case. This also adds to the overall 
strength of the case. Note that the nails on the 
outside of the case should be angled, much like 
dovetails, to increase their wedging power.

An Unusual Face Frame
The face frame for this cabinet has two stiles and 
one top rail – no bottom rail. This confi guration 
makes it easier to assemble the face frame but 
more challenging to install. All of the joinery for 
the face frame is the same as the joinery for the 

door, so you should cut everything at the same 
time. One word of advice: Cut the stiles for the 
door and face frame 1⁄1⁄1

16⁄16⁄ " wider than the fi nished 
width. This will give you some room to trim the 
face frame fl ush to the carcase after assembly 
and extra meat to trim the door to width.

If you are going to mill the mortises in the 
stiles by machine – a drill press or hollow-chisel 
mortiser – then I recommend you make the 
mortises 3⁄3⁄3

8⁄8⁄ " wide and the tenons a matching 3⁄3⁄3
8⁄8⁄ "

thick. The 3⁄3⁄3
8⁄8⁄ " mortising chisel removes waste 

very effectively. If, however, you are going to 
mortise these by hand, I recommend a 1⁄1⁄1

4⁄4⁄ "-wide 
mortise – your mortising chisel will be less likely 
to destroy your work during the sometimes-brutal 
mortising process. There are many ways to cut 
mortises by hand, and I’ve been experimenting 
with five methods (some ancient; some mod-

A gimlet has myriad advantages when making 
pilot holes for nails. There’s no chuck or drill body 
to interfere or strike your cheater block. And it 
gets into tight places that no drill can go. Note 
that the hole and nail are installed at an angle 
– mine slope toward the center of the side panels 
by 7° or so – like a dovetail. This increases the 
wedging action of the nails.

When toenailing, you quickly run out of room 
for your hammer’s head and need to turn to the 
nail set to fi nish the job. Resist the temptation to 
strike the nail head at an angle in lieu of the nail 
set. The nail will usually bend.

When installing cut nails, do what you can to keep 
them away from the ends of the board. Cut nails 
are little wedges and if they are installed too close to 
the end, they will split the work. These are installed 
3⁄3⁄3 8⁄8⁄ " in from the end. I used four nails in each side.

If you mill your mortises by machine, use a 3⁄3⁄3 8⁄8⁄ " 
hollow mortise chisel, as shown above. Be sure to 
skip a space between each plunge on your fi rst 
pass. Then come back and clean up the waste 
between the square holes. This prevents damage 
to your tooling.

“My eyes have been filled with the 
endlessly changing patterns of the 
grains. I have felt the warmth of a 
thousand suns in my hands every day. 
I have smelled the rich, tangy odors of 
the freshly hewn chips. These are the 
things that have made my life so fine. 
These are the most precious things I 
can leave for you, my son.” 

— Jonas Wainwright, carpenter
from a letter to his son in 1832
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ern) for several months now for a future issue. 
I haven’t reached an ultimate conclusion, but I 
right now am favoring an approach where you 
drill a hole at one end of the mortise and then 
pop out the waste by angling the chisel toward 
the hole. You can see this technique in action at 
Jeff Gorman’s website (go to amgron.clara.net 
and click on “Mortising and Tenoning”).

For cutting the tenons, you have many choices. 
You can saw them by hand or mill them using a 
router – both techniques were covered in Issue 2. 
A third option is to use your table saw and a dado 
stack in a manner similar to that described with a 
router table. I chose the table saw for this project 
to keep the number of tooling setups to a mini-
mum – the table saw was already set up for this 
operation from the previous two operations.

And though there is but one rail in the face 
frame, make an extra rail and cut the tenons on 
it as well. During assembly you can clamp this 
extra rail between the stiles at the foot to keep 
your face frame square.

I recommend you make your tenons 11⁄1 ⁄1
4⁄4⁄ "

long. This length will allow you to success-
fully drawbore the joint, a technique explored 
in Issue 4. If you have no wish to drawbore the 
joint you can drive a peg through the joint after 
assembly to achieve the same look – but not the 
same mechanical integration. Now plane or sand 
your face frame parts and assemble the frame. 
Drawbore the joints or peg them after assembly. 
I used a 5⁄5⁄5

16⁄16⁄ "-diameter peg.
Glue the face frame to the carcase and clamp 

the extra rail between the stiles as shown in the 
photo at right. The face frame should extend 
proud of the sides a bit, which is correct. I fi nd 
it easier to prop up the project on low beams on 
my bench so I can clamp across the face frame 
and sides with the project lying on its back. Once 
the glue is dry, trim the face frame fl ush to the 
carcase. I prefer to use a bench plane for this 
operation, but an electric router equipped with 
a fl ush-trimming bit will also do the job. I prefer 
the bench plane because it will produce a surface 
ready for fi nishing – the router-cut surface will 
need sanding or planing.

Now you have a couple details to decide on. 
The original Enfi eld cabinet had a bead cut into 
the front edge of the frame. You can add this 
bead if you like. I milled a 1⁄1⁄1

8⁄8⁄ "-radius bead onto 
the second version of this cabinet I built (not the 
one on the cover). One nice aspect of the bead is 
it gives you a perfect trench on the face frame for 
nailing the face frame to the carcase.

Solid-wood Shiplapped Back
As mentioned earlier, a solid-wood shiplapped 
back is not going to add as much rigidity to your 
carcase as a plywood back. But it does look nicer 
every time you open the door of this piece.

You can make your backboards random or 
regular in width. Either way, you need to cut a 

Cutting tenons on the table saw requires you to 
follow all the same protocols when cutting a rab-
bet. Keep fi rm downward pressure on the work 
– the dado stack wants to lift the work. Varying 
pressure will result in thicker tenons. Cut your 
face cheeks and face shoulder fi rst.

Cut the edge cheeks and edge shoulders next. 
First raise the dado stack to make a 3⁄3⁄3 8⁄8⁄ "-deep cut. 
Then pass the work over the blades. Use consis-
tent downward pressure when cutting tenons 
this way to ensure your joints are identical in their 
dimension. This makes fi tting each joint easier.

Again, a slow-setting glue can be your friend in this situation. 
The joint between the face frame and carcase is highly visible. 
Clamp it until it looks tight all around.

The long edges of the stiles are eas-
ily trimmed fl ush with the carcase 
with a bench plane – it’s soothing 
work, actually. However, trimming 
things up at the top of the cabinet 
is more of a challenge. There’s a 
lot of end grain to deal with. Use a 
sharp low-angle block plane and 
wet the end grain with mineral spir-
its to soften the wood.

I used 8d headless cut brads to d headless cut brads to d
attach the face frame. Unlike the 
other brads in this project, these 
require a 1⁄16⁄16⁄ " pilot hole. The nail set 
drives the brad’s head below the 
bead and out of sight.

A D-handled router is designed for edge routing such as this. It 
adds stability and makes it easier to get a superior cut. Another 
option is to cut this bead with a moulding plane (side-bead 
planes are fairly common on the used-tool circuit). Those are 
next on my (long) list of hand planes to buy.
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1⁄1⁄1
4⁄4⁄ "-wide x 3⁄3⁄3

8⁄8⁄ "-deep rabbet on each long edge of 
your backboards so they overlap one another and 
hide any seasonal expansion and contraction. I 
again turned to my table saw with the still-set-up 
dado stack to do this job. With the rabbets cut, 
I planed all the backboards to prepare them for 
fi nishing. Then I used the 1⁄1⁄1

8⁄8⁄ "-radius beading bit 
in a router in my router table to mill a bead on 
the long edges.

Installing shiplapped backboards isn’t hard. 
I used a shoulder plane to tweak the rabbets to 
get everything fi tting tight. Then I attached the 
backboards one by one. The boards on the ends 
can be fastened to both the carcase sides and the 
shelves. But the boards between them should be 
fastened with a row of screws (or nails) down the 
center of each board only. If you attach a board 
with more than one row of screws, you are asking 
for a split when the wood starts to move (and it 
will). Don’t forget to leave a small gap between 
the boards to allow for seasonal movement.

Doors: Building and Fitting
Almost all the joinery for your doors should be 
complete. All you need now is a groove for the 
panels and a mating rabbet on the panels. The 
mortises in the stiles allowed me to cut stopped 
grooves easily with the plough plane.

Make your groove match the width of your 
mortises. If you cut a 3⁄3⁄3

8⁄8⁄ "-wide mortise, cut a 3⁄3⁄3
8⁄8⁄ "-

wide groove for the panels. Now cut a mating 
rabbet on your panels. Use your table saw and 
stack dado set (again) to cut this 3⁄3⁄3

8⁄8⁄ "-deep joint. 
Fine-tune the results with a shoulder plane.

One fi ne point about wood movement: When 
trimming your panels and cutting the rabbet, 
many woodworkers simply overlook the fact 
wood expands and contracts mostly across its 
width. They give the panel expansion room all 

around the panel in the rails and the stiles. That’s 
not necessary. You can allow your panel to bottom 
out in its groove in the rails and allow for expan-
sion and contraction in the door’s stiles only.

Here’s how I do this: Cut your panel and its 
rabbet so it bottoms out in both the rails and stiles. 
Then trim the long edges of your panel to get the 
expansion room you need in the stiles. This pre-
vents you from cutting rabbets of two different 
widths. This strategy will also help prevent your 
panels from rattling in their grooves.

Plane or sand all your door components and 
then prepare for assembly. If you are drawboring 
your joints you can assemble this door one joint at 
a time if you please. This could allow you to fi ne 

tune the panel’s fi t and tweak the fi t between the 
rails and stiles. Or you can glue it all at once.

Fitting the Door
This door is easy to fi t because you have only 
three edges that are critical – the stiles and the 
top rail. There’s no bottom rail to worry about. 
If you followed my advice then your door should 
be oversized for the opening that it has to fi t into. 
Joint one stile of the door and rip the door down 
so it’s 3⁄3⁄3

32⁄32⁄ " smaller than its opening. Remove the 
same amount of material from each stile – this 
will require a couple cuts. Clean up the saw marks 
from the stile that will receive your hinges. Use 
your longest plane for this task.

Install the hinges on the doors. Be sure to 
line up the hinge barrels with the door’s rails, as 
shown in the photo on the cover. Now you can 
fi t the door with the hinges in place. It should be 
a tight fi t. Prop up the door in place from below 
(as shown in the photo below) so that the top of 
the door presses against the face frame’s rail. 
Remove one of your back boards and screw the 
hinges to the carcase from inside the case. Be sure 
to press the hinge leaf for the carcase up as you 
drill your pilot. This removes the slop from the 
barrel of the hinge, so the door will hang right 

Fit the rabbets on your backboards with a shoul-
der plane. Once they sit fl at, screw them in place 
(you can replace the screws with nails after fi nish-
ing the cabinet if you like).

These panels will bottom out in the groove in the 
rails and fl oat in the groove in the stiles. Once 
the door is assembled, I like to drive a single brad 
through the groove and panel at the top and 
bottom of each panel. This brad keeps the panel 
centered in its frame.

Remember this: It’s easy for all assemblies to end 
up out of square after clamping and gluing. A 
little bow here and there can add up. By squaring 
up your frame-and-panel assemblies after gluing 
and before fi nal fi tting, you’ll make a lot less work 
for yourself. The door took less than 30 minutes 
to fi t and install in the face frame.

I cut a scrap to a close size and then added a 
few strips of tape to hold the door right where I 
wanted it from below. If there had been a lower 
rail, I would have shimmed the door in place from 
below with thin wooden wedges.

These non-mortise hinges from Amerock used 
to be my favorite (see Issue 1 for a review). Now 
these hinges are made in China and I’ve found 
some quality problems. Amerock offi cials insist 
the problem is being fi xed. All I can say is that no 
matter what hinge you buy, make sure it swings 
precisely and isn’t sloppy.
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where you intended it to. Remove the prop from 
below the door.

Now get out a straightedge, ruler and marking 
knife. I mark out the gap or “reveal” directly on 
the door and plane to those lines. This allows me 
to ignore whether the door is square or a paral-
lelogram. It will fi t and look good in the end.

When you tweak the top of the door, you are 
going to be again planing end grain. Soak the end 
grain like you did when trimming the top. And 
work from the outside to the center to prevent 
chipping at the ends. You can plane the long edge 
of the stile with your longest plane.

Once your door fits, you can work on the 
shopmade cabinet stay that holds the door shut. 
The stay is made from 3⁄3⁄3

8⁄8⁄ "-thick scrap, a small 
wedge and a dowel. First take your scrap and 
bore a 5⁄5⁄5

16⁄16⁄ "-diameter hole through it for the dowel. 
Then trace the shape of the stay on the scrap and 
cut and shape it to your satisfaction. Now take a 
2"-long section of 5⁄5⁄5

16⁄16⁄ "-diameter dowel and cut a 
thin kerf through its end grain. The kerf should 
be made with your fi nest saw (Japanese pullsaws 
work quite well here). And the kerf should be 
about 1⁄1⁄1

2⁄2⁄ " deep into the dowel.
Make a small wedge from hardwood. The 

wedge should be 1⁄1⁄1
8⁄8⁄ " thick, 5⁄5⁄5

16⁄16⁄ " wide and about 
1⁄1⁄1

2⁄2⁄ " long. Put glue on the dowel and wiggle it into 
the hole in the stay. Now put a little glue on your 
wedge and tap it into the kerf until the dowel is 
wedged into the stay. When the glue is dry, trim 
the wedge fl ush with a saw.

Now drill a 5⁄5⁄5
16⁄16⁄ " hole in the carcase stile for the 

dowel. Inside the case, mark on the dowel where 
it fi rst emerges on the inside of the stile. Drill a 
1⁄1⁄1

8⁄8⁄ "-diameter hole through the dowel tangent to 
that point. When the cabinet is fi nished, you’ll 
install the stay by putting it in its hole and gluing 
a 1⁄1⁄1

8⁄8⁄ " dowel through that hole inside the case.
The door’s knob is an off-the-rack 7⁄7⁄7

8⁄8⁄ " Shaker-
style knob from Rockler Hardware.

Authentic Moulding
This moulding profi le was taken directly from 
Handberg’s drawings. He shows it made in two 
pieces. The top, overhanging piece with the 
astragal is one piece; the lower half with the cove 
and bead is a second piece. Suffi ce it to say that 
I couldn’t fi nd a router bit that would mill this 
lower profi le. So I made the moulding from three 
pieces: The top overhanging piece, a coved piece 
and a beaded piece. With some careful wood 
selection, it will look like one piece.

There was one other change I made to the 
moulding. The original moulding was fl ush to 
the top edge of the cabinet. This meant that you 
had a lot of joinery showing up there, and if your 
joinery isn’t perfect, you’d be showing it off. So I 
cut a 1⁄1⁄1

2⁄2⁄ " x 1⁄1⁄1
2⁄2⁄ " rabbet on the underside of the top 

cap moulding. This does several things (all good): 
It hides a lot of end grain on the top. It conceals 
the fi t (good or bad) between the moulding and 
the case. And it adds a lip to the top of the cabi-
net. I like the lip, which helps keep objects from 
spilling to the fl oor.

The moulding can be milled using three com-
mon bits (see the Supplies box for details). Once 
you get the router work complete, mill the rabbet 
on the top cap moulding. Install the moulding by 
fi tting the front piece fi rst. It’s the most critical 
length of moulding on the whole piece. 

With that piece of moulding sized perfectly, 
you can glue and nail it in place with the spacer 
scrap supporting the moulding on one end. Then 
things get easy. Miter the front ends of the mould-
ings that travel across the sides of the case, com-
monly called the “returns.” When the miters 
are tight, mark where they meet the back edge 
of the carcase. Trim them square, then glue and 

nail them to the case (watch out for the nails in 
the carcase). Turn the case upside down on your 
bench and install the cove moulding using the 
same strategy.

The rest is just fi nishing things up. Break the 
edges with sandpaper and decide on a fi nishing 
strategy. If you’re going to putty your nail holes, 
I recommend you do this after fi nishing. There’s 
putty designed just for this (commonly available 
at every home center) and it allows you to mix 
and match the color closely.

Both of these cabinets are in my home now 
awaiting their fi nal owners. What’s curious about 
them is that building them actually created a few 
mysteries rather than unraveling them. The shelf 
arrangement is quite curious. The irregular and 
unexpected spacing makes me wonder what was 
stored in the original. Most people take one look 
at this cabinet and say “jelly cupboard” or “pie 
safe.” But I’m not so sure. WM

— Christopher Schwarz

Supplies
Freud
800-334-4107 or freudtools.com

Freud router bits
■  3 ⁄3 ⁄3 16⁄16⁄ "-radius half-round bit 

#82-104 (cuts large astragal)
■  5 ⁄5 ⁄5 8⁄8⁄ "-radius cove bit 

#30-107 (cuts cove)
■  1⁄8⁄8⁄ "-radius half-round bit 

#82-110 (cuts small bead)
■  1⁄8⁄8⁄ "-radius beading bit 

#80-122 (cuts bead on stiles and 
backboards)

Rockler 
Rockler.com or 800-279-4441

1 ■  Cherry Shaker 7⁄7⁄7 8⁄8⁄ " knob 
# 78493, $2.99/pair

Prices correct at publication deadline.

I like a 1⁄16⁄16⁄ " gap or reveal. Here I’m marking that 
directly on the stile with a marking knife. Do the 
same at the other end of the door. Connect the 
marks and plane to that line. 

Whenever possible, rest your doors on your shop 
fl oor when planing the top. Good support, a 
sharp iron and a little mineral spirits will make the 
end grain fl y off your plane in unbroken ribbons.

To install the length at front, fi rst cut a scrap piece 
of moulding with perfect 45° ends as shown. Butt 
the front moulding against this scrap at one cor-
ner and mark at the other end where the mould-
ing touches the corner of the carcase. Miter at 
that mark. Then attach the front piece.

Although I really like my hammer and cut nails, I 
like my headless 23-gauge pinner just as much for 
installing small mouldings such as the beading on 
this case.
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Fractional Calipers

Most woodworkers have one of these little 
gems tucked away in a drawer somewhere. It’s 
likely marked in decimal increments and likely 
used only when checking screw diameters – which 
requires converting the decimal into a fraction 
to select a drill bit.

Calipers have been around since the Great 
Wall of China was built. But the measuring 
units and the general design of the tool have 
changed over the centuries, with one of the larg-
est improvements coming from Pierre Vernier 
(1584-1683), a trained mathematician and scien-
tist who worked as a map maker. He developed 
a caliper with two graduated scales that make 
it possible to take measurements accurate to a 
minute fraction of the division on the main scale. 
These Vernier calipers are still in use today, most 
commonly marked in millimeters and decimal 
units. About 30 years ago the fi rst dial calipers 
appeared on the measuring scene; that made it 
easier to read the measurement, but it was still 
marked in decimals.

The accuracy of a dial caliper certainly has a 
place in woodworking. As our staff sat down to 
discuss this article, a lively debate ensued about 
the usefulness of the caliper. The fi rst point of 
contention was that the caliper should be marked 
in fractions to be useful. Granted, much of the 
measuring done in a woodshop is in fractions, 
but there are still decimal applications when set-
ting up machinery and hand tools. Ultimately, 
we decided having access to both measuring 
systems on a single tool was the best option. (For 
an explanation of the many uses for calipers, see 
“Shop Uses For Calipers” on page 28).

One point where there was no disagreement 
was in the most useful size of caliper. While they 
are available in 8" and 12" lengths, we insist that 

shorter is better in the woodshop. Six inches is 
acceptable, but still a little long to tuck into a 
shop apron or tool belt. Four inches is optimal, 
but fractional 4" models are hard to fi nd.

With these parameters in mind, we found a 
handful of calipers that were calibrated in both 
fractions and decimals. And we even found a 4" 
model (and had news of another on the way from 
Avenger). We also caught wind of digital calipers 
calibrated in fractional inches, decimals and mil-
limeters that should be available in 2006.

When comparing the calipers in this test 
we paid strict attention to a few of the physical 
features. First off, accuracy. Both the inner and 
outer measuring jaws should be accurate without 
resetting the dial calibration.

We also focused on the scale readability 
(both the visual appearance and the scale used) 
on both the gauge bar itself and on the dial. 
Another important area was ease of use, pri-
marily refl ected in the smoothness of operation 
when opening or closing the jaws. As these tools 
are used to measure in thousandths of an inch, 
it doesn’t take much to throw the reading off by 
fi ghting with a hesitant slide.

As always, we’ve taken our observations and 
marked the calipers as Highly Recommended, 
Recommended or Not Recommended. The last 
designation isn’t an indication of a poorly made 
tool as much as the features offered on the tool 
for the price. WM

— David Thiel

This extremely accurate 

machinist’s tool has fi nally 

caught up to the measuring 

needs of woodworkers – by 

measuring in fractions.

While you may recognize the outer measurement function (top), do you know about the step function?
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Highly Recommended

Fractional Calipers

Hardwicks
866-369-6525 or ehardwicks.com

Beam scale: Fractional (1⁄16⁄16⁄ ") and millimeters
Dial scale: Fractional (outer, 1⁄64⁄64⁄ ") and decimal (.01")

It’s accurate, smooth and we like the size. The dial is easy 
to read with fractions marked on the outer edge and 
labeled every 1⁄16⁄16⁄ ". The markings on the beam are also 
easy to read; and if you want to work in metric, it’s also 
available. The action of the thumb wheel is a little loose 
(as were all in the test), but light pressure provides positive 
and smooth movement. 

#SEN-B-24 
$26.99

Avenger
702-293-7510 or avengerproducts.com

#MCDF00006
$29.99

General Tools
212-431-6100 or generaltools.com

#142
$26.94

Lee Valley
800-871-8158 or leevalley.com

#88N72.10
$39.50

Starrett
978-249-3551 or starrett.com

#1202F
$59.99

Woodstock International
800-840-8420 or 
woodstockinternational.com

#H5711
$34.95

Recommended

HARDWICKS

Beam scale: Decimal (.1")
Dial scale: Fractional (outer, 1⁄64⁄64⁄ ") and decimal (.01")

Accurate, smooth and easy to read (fractions are on the 
outer ring and labeled every 1⁄16⁄16⁄ "), the Avenger caliper fell 
short of “highly recommended” because of two things: 
The beam is marked in decimals only and we prefer a 4"
length. Other than that it’s a good caliper at a good price. 

AVENGER

SHOP FOX Beam scale: Fractional (1⁄16⁄16⁄ ")
Dial scale: Fractional (outer, 1⁄64⁄64⁄ ") and decimal (.01")

Similar to the two calipers above, the Shop Fox model is 
accurate, smooth and offers a dial scale with fractions on 
the outer ring and labeled every 1⁄16⁄16⁄ ". It has the advantage 
of fractions marked on the beam, but the disadvantage of 
a 6" length and a higher price. Still recommended.

Not Recommended

STARRETT Beam scale: Decimal (.1")
Dial scale: Fractional (outer, 1⁄64⁄64⁄ ") and decimal (.01")

Known for quality and precision, this Starrett is part of 
a new imported line from China. Accuracy wasn’t an 
issue, but the thumb wheel didn’t grip easily, which 
made movement dodgy. Also, the marks on the dial 
were coarse, which affected readability, and the beam is 
marked in decimals only. The $60 price didn’t help either. 

LEE VALLEY Beam scale: Fractional (lower, 1⁄8⁄8⁄ ") and decimal (.1")
Dial scale: Fractional (inner, 1⁄64⁄64⁄ ") and decimal (.01")

Accuracy and movement were good on this 6" caliper 
from Lee Valley, but we found the fractional dial difficult 
to follow, because it’s labeled only at every 1⁄8⁄8⁄ ". That label-
ing is likely due to the inner placement of the fractions on 
the dial (where there is less space for markings). At $10 
more than the Avenger, this caliper isn’t the best buy.

Beam scale: Fractional (lower, 1") and decimal (.1")
Dial scale: Fractional (inner, 1⁄64⁄64⁄ ") and decimal (.01")

This is the only “plastic” caliper in the test, but that’s not 
the problem. The fractional ring is in the center of the dial 
and labeled every 4⁄4⁄4

64⁄64⁄ " which is just weird. The beam, 
labeled in 1" dimensions, was easy to use. The thumb wheel 
motion was stiff and not responsive. If it were priced below 
$20, it might be worth getting used to its quirks.

GENERAL
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Shop Uses for Calipers

Let’s start with the parts of a caliper and 
how to use it. It’s essentially two pieces. 

The beam (see the photo above) has the sta-
tionary jaw and the beam scale attached. The 
moveable jaw assembly has the dial, thumb 
wheel and depth rod attached to it. The 
thumb wheel is used to slide the moveable 
jaw into an open or closed position. All of the 
calipers shown in this article have true thumb 
wheels, though we’ve seen economy versions 
(none in fractions) that have a fi xed knob that 
doesn’t turn. Go for the true wheel.

The object or space to be measured is 
aligned with the correct set of jaws (interior 
measurements are taken with the upper, 
smaller jaws, while exterior dimensions are 
taken with the lower, larger jaws). The thumb 
wheel is turned to open and close the jaws to 
contact the sides of the item being measured. 

Care must be taken to ensure that the jaws 
of the caliper are oriented straight to the piece 
you’re measuring. Even a slight angle throws 
off your measurements. Likewise, if there is 
dirt on the jaws or on the workpiece, the mea-
surement will not be accurate. One other cau-
tion: Since we’re working with wood, forcing 
the jaws opened or closed against the wood 
will cause them to sink into the wood slightly, 
making the measurement inaccurate.

The measurement is read in two places. The 
gross dimension (inches) is read off the beam 
at the interior edge of the moveable jaw. The 
fi ne dimension (fractions of an inch) is read off 
the dial. The two numbers are added together 
for the measurement. At right are just some of 
the shop uses for calipers. — DT

Beam

Depth rod

Stationary 
jaw

Moveable jaw

Dial

Beam lock

Dial calibration lock

Thumb wheel

Exterior measurement jaws

Interior measurement jaws

Rack

Many woodworkers start with the mortise and 
make the tenon to match. Using a caliper you’ll 
be able to get a perfect, snug fi t.

Plywood is notorious for being undersized. Before 
cutting your dados or grooves, it’s a smart idea to 
fi nd out exactly what thickness your plywood is. 
It’s also smart to check it in more than one spot.

Before you cut that 1⁄4⁄4⁄ " groove for a drawer bot-
tom, double check the router bit diameter to 
make sure it’s up to size. This works for drill bits, 
saw blades and dado stacks as well.

Need to know how much wood you’re taking off 
with your plane? The caliper is the tool. Try that 
with a folding rule!

Exterior Measurements:
■  Width/thickness of a tenon
■  Width of a dado stack (to match plywood)
■  Thickness of solid wood (planing)

■  Thickness of plywood (to match groove)
■  Diameter of router bits or drill bits
■  Thickness of plane shaving
■  Width of saw blade teeth
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The Digital (Near) Future

The interior dimension of a mortise, dado (shown 
here) or groove is critical to quality joinery. You’re 
looking for a “just right” fi t. With the accuracy of 
a caliper, you’ll hit it on the nose.

 A caliper is the perfect tool to make sure the 
mouth on this plane is evenly gapped across the 
width. And when working around steel, plastic 
calipers will protect your tool. 

Setting up blade height (or router bit height) is 
remarkably accurate when using the depth rod. 
Lock in the depth you want and set the bit or 
blade to just the right height.

Interior Measurements:
■  Width of a dado, groove or mortise
■  Mouth opening on a hand plane
■  Width of saw kerf

Depth Measurements:
■  Depth of a groove, dado or rabbet
■  Depth of a mortise
■  Height of tooling (router bits, or saw blades)

Step Measurements:
■  Router bit height setup
■  Saw blade height setup
■  Width of rabbet

The depth of your dado (or groove or mortise) 
is easy to determine using the depth rod feature 
on your caliper. The small size of the depth rod 
allows you to measure in very tight spaces. 

By measuring the offset between the fi xed and 
moveable jaws a “step” measurement is pos-
sible that lets you take accurate measurements 
on oddly shaped or placed joinery pieces.

The step measuring feature can also work for 
router setup. Adjust the caliper to the height 
you want, lock in the setting, then bring the bit 
up or down to the caliper setting. 

While we were discussing this article amongst the staff, digital 
calipers kept coming up. They’re easier to read than trying to add/

match up the measurement on the beam with the measurement on the 
dial. At press time we knew of at least two manufacturers (Avenger and 
Wixey [wixey.com]) that were about to release just such an animal, but 
not in time for our test.

Avenger is planning on releasing both a 4" and 6" version, while Wixey 
is planning a 6" model. Both will have a digital readout in metric, decimal 
and fractional scales, with fractional accuracy calibrated to 1⁄1⁄164⁄64⁄ " on the 
Avenger and 1⁄1⁄132⁄32⁄ " on the Wixey. Each will cost $49.99.

When using a standard dial caliper, you can easily gauge dimensions 
finer than 1⁄1⁄164⁄64⁄ " by reading between the lines. The needle is thin enough 
that you can comfortably halve or even quarter the distance between 
the graduated marks, giving you a possible fractional accuracy of 1⁄1⁄1256⁄256⁄ " 
using a critical eye. With digital calipers calibrated to read to within 1⁄1⁄132⁄32⁄ " 

or 1⁄1⁄164⁄64⁄ " and without 
a needle, there’s 
no opportunity to 
extrapolate a finer 
distance using the 
LCD panel. Tenons 
accurate to 1⁄1⁄164⁄64⁄ " 
are more than fine, 
though there are 
cases when more accuracy is preferable.

With the Wixey, the readout will read in 1⁄1⁄132⁄32⁄ " (when right on that 
dimension) but will also display decimal measurements between frac-
tional 1⁄1⁄132⁄32⁄ ". With the Avenger you can switch between fractional and 
decimal to increase accuracy. These may be compromises that we’re will-
ing to work with. Bring it on. — DT
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http://avengerproducts.com/calipers.asp
http://wixey.com/
http://wixey.com/
http://wixey.com/
http://avengerproducts.com/calipers.asp
Schwarz, Chris
Note
Click on the manufacturers' names in the text to visit their websites and read about the digital calipers. Note: We have yet to test either tool.



Adding Age to Cherry
Growing old gracefully is one of the signature features of this sometimes-fi nicky wood.

My favorite piece of furniture in my home is 
the antique library table that serves as my desk. 
There’s nothing particularly impressive about 
the design, but the wood is gorgeous cherry that 
glows with inner fi re. In fact, after intensifying 
for more than a century, the color is much closer 
to rich sherry than raw cherry. And that’s one of 
the qualities that makes cherry such a popular 
choice among American hardwoods – its looks 
improve with age. But therein lies the problem: 
New pieces of cherry furniture can appear ane-
mic, especially with just a clear fi nish on them. 
Instead of a warm rust-red, you’re more likely to 
see washed-out pink or even a gray cast. It takes 
years for cherry to age into a natural beauty.

If you’ve worked much with cherry, you know 
how fi nicky – not to mention expensive – it can 
be. Not only is it prone to sudden grain reversal 
– and thus tear-out while working it, you can’t 
always tell by looking if a board is going to fi n-
ish well. The last thing you want is a blotchy 
mess after you’ve spent hours in the construction 
process. A board that appears clear and straight 
grained may soak up stain in an unpredictable 
(and unattractive) pattern. 

It’s Worth the Wait
That’s why some woodworkers contend that the 
best finishing method is to simply wait a few 
decades and not try to fake what it takes nature 
years to create. But because most of us would 
prefer to have our projects looking good from day 
one, we experimented with a number of methods 

designed to mimic the aging process, then lined 
up the sample boards side by side to determine 
which we liked best.

Our decision was based purely on the personal 
preferences of our editorial and art staff, taking 
into consideration that the wood’s color would 
continue to deepen over time.

In the book “Understanding Wood Finishing” 
(Reader’s Digest), Bob Flexner writes that, “old 
cherry that has darkened naturally is actually 
quite impossible to match with stains or toners. 
The color can be matched well, but neither the 
stain nor toner can recreate the translucence of 
naturally aged cherry.” 

That’s why, with one exception, we eschewed 

A session in the tanning bed helped age A session in the tanning bed helped age 
this dining room tray. The left side was treated this dining room tray. The left side was treated 
with boiled linseed oil; the right side wasn’t. The “tan with boiled linseed oil; the right side wasn’t. The “tan 
line” in the center is raw cherry with no UV exposure.

stains and toners – we had no wish to cover the 
beauty of the natural wood, or produce a fi nish 
that would be compromised years from now after 
the wood has aged gracefully. Our goal, in effect, 
was to create a good fake I.D. – something that 
will fool people until the wood’s chronological 
age catches up to its stated age.

The Contestants
After fi rst selecting sample boards similar in 
appearance then preparing each for fi nishing in 
the same way, we tried exposure to sun, exposure 
to sun after a coat of boiled linseed oil, natu-
ral Danish oil, a mixture of natural and dark 
walnut Danish oil (the exception), clear shellac, 
orange shellac, garnet shellac, lye, and potassium 
dichromate. For each method, we followed the 
instructions on the container. When dry, each 
sample board was top-coated with an aerosol 
spray lacquer so that the sheen on each was as 
similar as possible. (For color pictures of each 
result, please refer to the “Extras” page at the 
end of the magazine.) 

The clear shellac looked little different than 
the naked board, which is to say not very pleasing 
or even worth the effort. The other two types of 
shellac resulted in fi nishes of remarkably similar 
appearances, which, while not unpleasant, did not 
resemble aged cherry. Instead of bringing out the 
natural beauty of the wood, they merely refl ected 

The left sides of both of these pieces of cherry were covered while the right sides were exposed to full 
sun for eight hours. The difference: The sample board on the right was fi rst treated with boiled linseed 
oil, which we decided gave the most pleasing results.
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The weak Midwest sun makes it hard to get a decent tan during November – not to mention it gets chilly 
with nothing but a piece of tape around the midsection. So we decided to take our tray for a tanning-
bed session to help speed up the aging process.

the color in the fl akes. In addition, each type of 
shellac resulted in a fair amount of blotching 
– obviously undesirable but something that can 
appear in cherry with any fi lm fi nish.

Like the natural shellac, the natural Danish 
oil created little appearance of aging. The mix-
ture of the natural and dark walnut Danish oils 
resulted in a color that while pleasing, was lacking 
in red tones. One of our editors has in the past 
achieved good results on cherry with the mixture; 
it’s possible that the boards we selected were 
simply recalcitrant – a not uncommon problem 
with the species.

When working with both lye and potassium 
dichromate, it’s important to follow strict safety 
precautions. Lye can cause serious chemical burns 
to your skin, and potassium dichromate is con-
sidered a carcinogen, so wear a mask to avoid 
breathing the powder. Also, it’s important to 
neutralize the lye by washing the wood afterward 
with a weak white vinegar solution – otherwise, 
the reaction could be re-started should water get 
through your topcoat in the future. Both cause 
chemical reactions with the wood, the results of 
which will vary depending on the strength of your 
solution. Because results will vary, you may wish 
to experiment. We tried both methods twice, the 
fi rst time combining the powders with tap water, 
the second time using fi ltered bottled water.

With the lye, the results were similar in both 
instances. Combining approximately 1⁄1⁄1

2⁄2⁄  teaspoon 2 teaspoon 2

of powder with one quart of water, then brushing 
it over the wood resulted in a rich red color that 
developed overnight. While it looked nice, it also 
looked much like mahogany. In addition, because 
the wood will continue to naturally darken in 
color as it ages, if the initial treatment is too dark, 
it may eventually be unrecognizable as cherry, 
which would defeat our purpose here.

Unlike the lye, the two mixtures of potassium 
dichromate looked completely different. Com-
bining approximately an 1⁄1⁄1

8⁄8⁄  teaspoon of powder 
with tap water produced overnight results that 
resembled dirty walnut more than aged cherry, 
while the bottled water mixture produced a color 
just a shade darker than the clear shellac – which 
is to say little color at all.

And the Winner Is …
What we think produced the best result was 
boiled linseed oil and a day in the sun. Or, lack-
ing a sunny day, a session at the tanning salon. 
Of course, you’re unlikely to fi nd a tanning bed 
with the capacity to hold your highboy, so you’ll 
simply have to wait for the clouds to clear. On 
the sample boards pictured on the “Contents” 
page, we simply placed the boards on sawhorses 
outside our workshop on a sunny day. While it’s 
relatively easy to produce an even tan on a fl at 
piece of wood or a small piece that creates few 
shadows, it’s likely to be a little trickier with a 
large project. The good news is that repeated 

sun exposure over several days didn’t result in a 
noticeably darker tan than what we achieved for 
our dining room tray with one tanning-bed ses-
sion, so if you face a different side of your piece 
into the sun on subsequent days, you should end 
up with even coloring.

Why? The color change that takes place in 
cherry exposed to the sun is a continuous thing 
that’s going on, explains USDA Forest Products 
Laboratory expert Mark Knaebe.

“It’s a logarithmic rate of change, kind of like 
a nuclear half-life. It starts out fast and then slows 
down,” which gives the “untanned” area time to 
catch up, he said.

While all wood is in some measure chromo-
phoric (meaning it changes when exposed to light), 
cherry has a more immediate and noticeable reac-
tion to ultraviolet (UV) light than do most other 
domestic hardwoods. But, says Knaebe, moisture 
and oxygen are also necessary for the reaction 
to occur. If you were to build in a vacuum, the 
color of your wood wouldn’t change. 

A more practical way to keep the color of 
your cherry constant, if that’s a look you like, 
is to use a pigment stain, says Knaebe, which in 
effect acts as a blocking agent. Unlike dye, which 
is made from organic chemicals that break down 
over time in the light, pigments are basically bits 
of ground up rock, which lasts a lot longer. But 
as Flexner argues in his book, while you may 

be able to achieve a pleasing color, you won’t be 
able to mimic the glow that comes from within 
naturally aged cherry.

Achieving the ‘Perfect’ Results
To achieve our “perfect” results (which we 
decided were the best balance of current beauty 
and expectation of future good looks), here’s 
how to proceed. First, prepare the surface to be 
fi nished using progressively fi ner sandpaper, up 
to #220-grit, or plane it smooth. Then, mix two 
parts boiled linseed oil with one part mineral 
spirits (try to mix only enough for each applica-
tion). The mineral spirits thin the mixture and 
make it easier to apply.

Apply a generous amount to the raw wood 
using a rag, foam brush or one-use bristle brush, 
and allow it to soak into the surface for fi ve to 
10 minutes. Then, wipe off the excess oil with 
a dry rag. We placed our sample board in the 
sun immediately and left it there for eight hours. 
The dining room tray cured overnight before 
its 20-minute tanning session. Both resulted in 
almost the same amount of color change, and 
additional sun exposure had no noticeable added 
effect. After waiting a week for the oil to cure, 
we sprayed on a top coat of lacquer.

Dispose of excess oil/mineral spirits by soak-
ing up the remainder with a rag or rags, then set 
the rags out in a single layer to allow the oil to 
cure. We generally set the rags out on the rim of 
our garbage can. If you bunch up the rags when 
they are soaked in oil there is a danger of spon-
taneous combustion as the oil cures. Once the 
rags feel dry (usually overnight in a warm room), 
it’s safe to throw them in the garbage.

Bask in the Sun
In the end, we agree with current dermatologi-
cal wisdom – lazing around in the sun adds age 
to your bits and pieces. But for the purposes of  
making your cherry look nice, that’s a good thing. 
So go ahead and slather on the oil. WM

— Megan Fitzpatrick

“Take a piece of wood – plane, sand 
and oil it and you will find it is a 
beautiful thing. The more you do to it 
from then on, the more chance that 
you will make it worse.”

 — Tage Frid (1915-2004)
professor, Rhode Island School of Design, 

and author of the landmark 
“Tage Frid Teaches Woodworking” (Taunton)
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For centuries (perhaps millennia) woodwork-For centuries (perhaps millennia) woodwork-F
ing has been a trade – a job. Most woodworkers 
didn’t have much leisure time; and chances are 
they didn’t spend it working wood. The trade was 
passed down from father to son and from master 
to apprentice. Today, we do have leisure time 
and we do enjoy spending it working wood. But 
today’s masters are Norm Abram and magazine 
and book authors and editors. Have we lost or 
gained in this transition?

My father learned woodworking as a trade 
in his native Germany. He spent his time as an 
apprentice and worked hard to excel. When he 
came to America, those skills came with him. 
After more years refi ning his skills (and his Eng-
lish) under another master, he put them to work in 
his own custom-woodworking business.

I had the opportunity to learn woodworking 
from the ground up under my father’s tutelage. 
And I do mean ground. My fi rst job at about age 
10 was sweeping the shop on Saturdays while 
spending time with Dad. It earned me some 
money to buy candy at the corner store. I also 
learned to enjoy the smell of fresh-cut lumber and 
what each of the machines was used for.

During my school years, I ended up working 
for more than candy alongside my father, spend-
ing summers and weekends in the shop making 
furniture. Much of the work involved laminate, 
pneumatic staplers and particleboard. It was the 
1970s and ’80s, when laminate was king.  

Learning woodworking in an active business 
setting was tricky and I don’t know that I recom-
mend it. There wasn’t a lot of time for the niceties 
of debating the best method to sharpen a jack 
plane or whether Western or Japanese saws were 
easier to use. We were lucky to have time to let 
the sprayed-lacquer fi nish on a walnut bookcase 
dry before it went into the van for delivery. In 
hindsight, I would have preferred to learn wood-
working from my Dad as a hobby rather than as 
a profession.

But my education did allow me the opportu-
nity to become an educator myself. I’m happy to 

End Grain

How We Learn Woodworking

say that I was able to expand my woodworking 
knowledge while working as a magazine editor. 
My job allows me the time to delve into areas of 
woodworking that were short-circuited in the 
hectic business world. In fact, the gaps in my 
education give me a unique point of view as I 
work to explain woodworking techniques and 
concepts to our readers.

Printed woodworking education, in magazines 
and books, continues to be a valuable method of 
learning for most woodworkers. The printed page 
has taken the place of the all-too-infrequent master 
woodworker and the even more sorely absent father 
with knowledge to impart. When done correctly, 
that education shows why things are done a cer-
tain way, as well as how. Too often, that education 
becomes just a cutting list and a set of drawings. 
You may fi nish the project, but it’s debatable how 
much real knowledge has been gained.

Over the past 25 years, woodworking has also 
been taught on television. If you can get past the 
notion that a highboy can be built in a half hour, 
television is an excellent medium to learn about 
woodworking. While a printed picture can show 

you that a board is run over a jointer, moving 
pictures can show you how your body should be 
positioned as the board is straightened and fl at-
tened by the tools.

I now have the benefi t and responsibility of 
being a woodworking educator in both the printed 
and electronic mediums, recently adding “host of 
a television show on tools and their techniques” to 
my resume. As I strive each show to not look too 
stupid on camera, my mind is drawn back to my 
own learning experience. Or rather, to the gaps in 
my education that needed to be fi lled later in life, 
remembering the why, not just the how.

Teaching is an awesome responsibility and one 
that enriches us as much as those we teach. Even 
when I’m in a hurry in the shop, nothing makes 
me slow down faster than when a neighbor – or 
more importantly one of my daughters – asks me 
how to do something. That’s time well spent.

Whether you learned woodworking at your 
dad’s elbow, from magazines or from television, 
take the time to pass on that knowledge – and help 
fi ll another woodworker’s knowledge gaps. WM

 — David Thiel

The medium might change, 

but teaching remains important.but teaching remains important.
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“What better thing than a tree, to portray 
the wealth of our country?”

 — Joseph Jenks, a designer of our country’s early coinageExtras

Discover In-depth Information at 
Woodworking Magazine’s Weblog 
Our magazine’s weblog (some people call 
it a “blog”) allows you to explore in further 
depth the projects, tools and techniques in the 
printed version of the magazine.

Our weblog, updated weekly, discusses what 
we’re working on for future issues, answers 
questions from readers about projects we’ve 
published, and discusses the techniques we’re 
testing right now in our shop. To visit our 
weblog, go to woodworking-magazine.com 
and click on “Weblog” at the top of the page.

What is Woodworking Magazine?
Woodworking Magazine teaches the fundamen-Woodworking Magazine teaches the fundamen-Woodworking Magazine
tal knowledge necessary for good craftsman-
ship. Our goal is to make you an independent, 
mindful and competent woodworker by fi lling 
the inevitable knowledge gaps left by teaching 
the craft to yourself. To ensure our magazine 
is of the highest quality, we challenge wood-
working’s conventional wisdom to fi nd the 
techniques, materials and tools that work best. 
Every operation and tool in Woodworking Maga-
zine has been tested time and again by our staff zine has been tested time and again by our staff zine
of professional and enthusiastic amateur wood-
workers in our shop in Cincinnati.

Why is there no advertising?
To ensure that Woodworking Magazine is free Woodworking Magazine is free Woodworking Magazine
of bias – or the perception of bias – we don’t 
accept any outside advertising from the manu-
facturers or sellers of woodworking tools and 
equipment.

Who publishes this magazine? 
And who are the editors?
Woodworking Magazine is owned by F+W Woodworking Magazine is owned by F+W Woodworking Magazine
Publications Inc. F+W publishes a wide variety 
of magazines and books for the enthusiast on 
topics that include hunting, scrapbooking, 
gardening, writing and woodworking. The 
editors include a staff of professional journal-
ists and woodworkers who also work on a sister 
publication, Popular Woodworking. Their names, 
phone numbers and e-mail addresses are listed 
on page 1, as well as online.

Questions About Woodworking Magazine?

How often do you publish? 
And can I purchase future issues?
After receiving a positive response to our fi rst 
four issues of Woodworking Magazine, we are Woodworking Magazine, we are Woodworking Magazine
pleased to present two issues in 2006: this one 
and our Autumn 2006 issue, due out in late July. 
You can receive information about future issues 
of the magazine by visiting our web site and 
signing up for our free e-mail newsletter.

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

Adding “Age” to Cherry 
– The End Results
We tested various methods for adding age to 
cherry and decided on our favorite. Below are 
color pictures of the losers; for a color picture 
of the winner, turn to the “Contents” page. For 
the story, turn to page 30.

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

Recently on the weblog: Further explorations of 
Roubo’s workbench from issue No. 4

Schwarz, Chris
Note
Click on the photo to visit the weblog and read the newest posts.

http://www.woodworking-magazine.com/blog/
mailto:letters@fwpubs.com


Illustrations by Matt Bantly

Rivet (more rivets 
indicates higher quality)indicates higher quality)

Graduations (rarely 
used in fine work)used in fine work)

Rivet plate (shape 
can vary)

Tongue (size of square is 
the distance from stock 
to the tip of tongue)

Brass wear plate (squares Brass wear plate (squares 
without wear plates go without wear plates go 
out of true easily)

Anatomy of a Try Square

Miter squareMiter squareWooden Shop-made SquaresWooden Shop-made Squares

Handy Sizes of Try Squares You Should Own
� 3" square:: Useful for checking small joints and plane irons. 
� 6" or 8" try square:: The 6" is ideal for smaller projects;
the 8" is nice for large cabinets. This square marks out joints
and crosscuts and tests the results of your cuts.
� 24" wooden square:: A shop-made square in this size will 
handle almost all your large-scale cabinetry layout chores.
� 10" miter square:: Miter squares are sized by the overall 
length of the tongue. The 10" size is typical; smaller ones are 
nice for building jewelry boxes.

Test Test YYour our Your YYour Y TTry Squarery Square

1. Place stock firmly against 1. Place stock firmly against 
a board with a reliable 
straight edge.
2. Carefully and slowly 
scribe a thin knife line along 
tongue of the try square.
3. Flip square over and 
compare the same edge of 
the tongue to the line. If 
they match up, your square 
is true.
4. If they don't match up, 
touch the tongue to your 
line and scribe a knife line 
with the square in the 
second position.
5. Measure the angle created 
by these two intersecting 
lines (for example: 4°). Half of 
that angle (2°) is the amount 
your square is off. Scribe 
this angle on your tongue 
and remove the material with 
a file.

When your square isn't true, 
scribe a second line that touches 
the first line at one point.

Set a T-bevel to one-half the angle 
of the intersecting lines. Scribe this of the intersecting lines. Scribe this 
angle on your square.

Drawfile to the line. Here we're filing 
the inside of the tongue.

Use a Try Square

Always hold the stock against 
the jointed edge of your work. 
Holding it on the far edge of 
your work reduces the 
tendency for the square to 
shift during marking.

When knifing a line, begin by 
nicking the corner of your work 
deeply and then draw the knife 
slowly and surely against the 
tongue. Several light passes 
are better than one heavy pass.

When marking around a corner, 
drop your knife into the nick 
you made on the corner, then 
slide the square up to the knife 
and then make your mark.

If your square has gradua-
tions on its tongue, they 
are convenient for scribing 
a line parallel to an edge 
in coarse work.

Stock (quality squares use Stock (quality squares use 
a dense tropical wood)a dense tropical wood)

Try Squares Spring 2006


