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These color photos of our simple, one-color 
gel-stain fi nish show the different results when 
the wood is prepared using a smoothing plane 
(above) vs. sanding to #220 grit (below).
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Click on a story to skip directly to that article.

Schwarz, Chris
Note
Click on Mike Dunbar's name to visit his school's website. Highly recommended.
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On the Level

Good Hands
 “W “W “

e’ll see if he has good hands.” The comment We’ll see if he has good hands.” The comment W
came from Art the day we hired a new employee. 
Art was the owner of a highly regarded custom-
furniture shop where I had only a couple months 
earlier started as shop manager. At the end of the 
new guy’s fi rst day, Art asked: “Does he have 
good hands?” This time it hit me that I didn’t 
know what he meant by the phrase “good hands.” 
It was a direct question requiring a direct answer, 
and I wasn’t sure what to say. 

Art had a hopeful look in his eye. Finding 
good employees who could work to his stan-
dards was rare. In a general sort of way I thought 
I knew what he meant so I just stuttered a bit 
and answered that the fi rst day was good but I 
didn’t give him any big 
challenges. He needed 
a couple days to accli-
mate. This seemed to 
appease Art for the time 
being. Then he added, 
“We’ll see if he shows 
up tomorrow.” I would come to learn these are 
the two things Art asked at the end of the fi rst 
day for every new employee.

Art’s question nagged at me though. I wasn’t 
sure of the real nature of his question. Did “good 
hands” mean he had all his fi ngers? No. Art always 
checked an applicant’s hands (not obviously or 
directly, of course) for a full set of digits. Did he 
mean strong hands to handle heavy equipment or 
lumber? Gentle hands that would treat the work-
in-progress with care? Experienced hands that 
responded appropriately to all the feedback they 
get when doing just about any woodworking task? 
Hands that knew how to stay out of harm’s way 
around sharp, fl esh-mangling machinery?

I didn’t make any immediate conclusions about 
Art’s question, but in time the answer revealed 
itself in bits and pieces. The pieces came from 
working with two dozen highly skilled craftsmen 
who populated the furniture shop, observing their 
daily work habits and getting to know in great 
detail just how they produced such amazing work 
on a routine basis.

Good hands, I concluded, were all the things 
I had fi rst considered – and more. Experience, 
and for the truly extraordinary craftsmen, innate 
ability guided good hands. Feedback from the 
sound of the wood being worked, whether it was 
from a table saw, a router or hand plane, caused 

“All things good to know 
are hard to learn.”

– Greek proverb

Steve Shanesy
Editor & Publisher
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IMPORTANT SAFETY NOTE
Safety is your responsibility. Manufacturers place 

safety devices on their equipment for a reason. In many 
photos you see in Woodworking Magazine, these have been Woodworking Magazine, these have been Woodworking Magazine

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!

as natural a response as scratching an itch to a 
pair of good hands. 

Good hands also were guided by a clear and 
intelligent mind, much like a symphony con-
ductor directing an orchestra in real time while 
simultaneously anticipating what’s going to hap-
pen several measures later. 

Good hands had mastered a breadth of tools, 
both hand and power, and had all the requisite 
muscle memory to easily move from honing a 
plane iron or cutting a dovetail to producing the 
perfect edge joint on a 40-pound slab of mahog-
any by running it over a jointer. 

Good hands knew how to make a good joint 
fast using a machine, then transform that good 

joint into a perfect joint 
by tuning it up with a 
hand tool. 

Good hands knew 
how to produce “clean 
work.” That is, complex 
work that after hours, 

even days of handling and manipulating would be 
dispatched to the fi nishers free of dents, scratches, 
dings, bruises and surface glue, and with edge 
details still as crisp as the moment they were cre-
ated. Good hands didn’t drop things. 

I also learned that not every good craftsman 
has the same level of “good hands.” Some have 
perfectly acceptable hands and do great work. 
Others, those outstanding ones, have “great 
hands” and deliver work of such exceptional qual-
ity day-in, day-out, it’s almost beyond belief. 

Every woodworker should strive to develop 
good hands. The fi rst step is understanding the 
concept. Then seek out all the tricks and tech-
niques you’ll need for your woodworking craft 
and back them up with practiced shop skills. 

Each time you tie on your shop apron, store 
away everything your hands experience and call 
on that experience each time you return. As you 
fi ll your storehouse with knowledge gained from 
both successes and failures, you’ll develop good 
hands and become a better craftsman. WM
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Highly Recommended
If you’re looking for a cord-
less drill that will do every-
thing and last for years, 
this is it. We’ve been using this 
Panasonic EY6409GQKW 12-volt 
drill for a couple years now and 
nothing beats it. Priced about 
$200, the drill has a 1 ⁄2⁄2⁄ " single-
sleeve steel chuck, two 3.5 amp-hour NiMH 
batteries for impressive run time and puts 
out 293 in./lbs or torque. This is the only drill 
you’ll need in your shop.  — David Thiel

http://www.woodworking-magazine.com/index.asp
http://www.woodworking-magazine.com/contact.asp
mailto:steve.shanesy@fwpubs.com


Benchtop Saws Have Merit
I picked up your new publication, Woodworking 
Magazine (Spring 2004). I enjoyed the in-depth 
articles on rabbets (“Cut Accurate and Clean 
Rabbets”) and stub tenons (“Making Stub-tenon 
Doors”). However, I was disappointed to see 
another letter concerning benchtop saws answered 
with a pitch for trashing it in favor of the larger 
contractor or cabinet model.

While it’s true that a table saw is the center-
piece of a woodworking shop, not everyone has 
a shop. Some of your readers live in apartments, 
condos and town houses with very limited space to 
dedicate to their hobby. They set up in driveways, 
carports and patios, and must store their tools on 
shelves in a closet or utility room. Other readers 
only want to build small items such as boxes, doll 
furniture or stools. For them, the larger tools, such 
as contractor saws, are overkill.

If you watch the fi rst season of “The New Yan-
kee Workshop” you will see Norm Abram using 
a ShopSmith to do many procedures. While this 
multipurpose tool will do it all, the user is in a 
constant state of setup and must sacrifi ce features 
found on most of the tools it replaces. The selling 
point of it is it brings woodshop tools to those who 
don’t have room for a shop. This only proves that 
it isn’t the tool but the skill behind it.

A good contractor saw can be had for slightly 
more than a good benchtop saw, but there are more 
things that go into the decision than the price.

Gerald Lowe
Pensacola, Florida

Gerald,
I feel for our space-challenged readers as much 
as you. I personally work out of a small, one-car 
garage at home and have managed to shoe-horn 
in a cabinet saw, 6" jointer, benchtop planer, band 
saw and much more. Yes, it’s a challenge, but I 
still feel it’s more sensible to center your shop on 
a saw that will live up to all your woodworking 
challenges. In fact, throughout the years we’ve 
gone so far as to design a portable saw stand for a 
contractor saw that would realistically be perfect 
for a benchtop saw. But by taking a contractor saw 
off of its stand we were able to gain the benefi ts of 
the horsepower and quality fence in a very useful 
and portable base. I understand that portable 
benchtop saws have a place in the world, but I 
maintain that it’s in the back of a contractor’s 
truck, not in a woodworking shop.

– David Thiel, senior editor

Letters
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In “Simple Shaker End Table” (Autumn 2004), 
Christopher Schwarz said, “Ignore the adage 
about alternating the growth rings face up and 
face down on adjacent boards in a tabletop.” This 
is contrary to what I’ve read in most sources and 
I’m very interested in knowing a bit more about 
why this isn’t as problematic as I thought. 

Daniel Mattson
Grand Rapids, Michigan

Daniel,
Alternating the growth rings can create a wash-
board-looking surface in a top. Heart-side and 
sap-side wood refl ect light differently. And thanks 
to modern, kiln-dried lumber in our humidity-
controlled houses, wood movement and cupping 
are much less of a problem than they were when 
this rule of thumb was the rule. In the end, it’s best 
to match boards for the best appearance.

– Christopher Schwarz, executive editor

The Language of Lumber
I’m looking at a sheet provided by a local lumber-
yard and they’re using the dimensions 4/4, 5/4, 8/4, 
etc. to describe wood. What does this mean? They 
also have all sorts of shorthand such as FAS, RGH, 
D4S and NOM. What does all this mean?

Wally Long
Hopkinton, New Hampshire

Wally,
Happy to help you with your questions. The 4/4, 
5/4, etc. designations throw many people off. 
They’re measurements most commonly used for 
hardwoods. Think of them as the fractions that 
they are: quarters of inches. So 4/4 (pronounced 
“four quarter”) is actually 1" thick. Five-quarter 
is 11⁄1⁄1

4⁄4⁄ " thick, and so on. That’s simple enough, but 
you also need to be aware that those dimensions 
are “rough.” Rough wood is not jointed or planed 

Alternating rings may cause light to refl ect 
differently on the surface of the board

By keeping the ring orientation the same, 
a more consistent look across the top can 
be achieved

Planed board

Rough cut lumber

by the lumberyard, so if you need a 3⁄3⁄3
4⁄4⁄ "-thick fi n-

ished board, you must start with a 4/4 board. 
FAS stands for lumber graded as fi rst and sec-

ond grades. It’s the best of the crop and in most 
cases must be 6" or wider and 8' long.

RGH means “rough” and it stands for hard-
wood that’s only been rough sawn. 

D4S also occurs as S4S and means dimensioned 
and surfaced (planed or jointed) on four sides. It’s 
opposite of rough. You’ll also see S2S and S1S.

NOM stands for nominal dimension and is com-
monly used in marking softwoods. The dimension 
is usually slightly larger than the actual size of the 
board. The most common use of nominal grading 
is in construction lumber. A 2 x 4 is nominally 2" x 
4", but is actually 11⁄1⁄1

2⁄2⁄ " x 31⁄1⁄1
2⁄2⁄ " (if you’re lucky).

– David Thiel, senior editor

Adage About Growth Rings is Untrue

3⁄3⁄3 4⁄4⁄ " 4/4

13⁄3⁄3 4⁄4⁄ "
6/4

Schwarz, Chris
Note
Click on "Letters" at left to read the latest correspondence from other readers on our weblog.

http://www.woodworking-magazine.com/blog/CategoryView,category,Reader%20Questions.aspx
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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.

How Do I Check for Square?
Because I’m new to woodworking, I’ve been hav-
ing some problems determining if plywood or 
wood in general is straight and square. What’s 
the best way to determine if plywood is straight 
and square? I’m thinking that a framing square 
placed at all four corners of the plywood would 
tell me if it’s square. If there is another way of 
determining square, please let me know. I’m in 
the process of building some cabinets and I don’t 
want to make a mistake.

Trevor Anderson
Bronx, New York

Trevor,
We fi rst need to comment on the likely condition 
of the plywood you’re purchasing. There’s every 
possibility that in addition to it not being square, 
the edges may not be straight and the corners may 
be dinged. Your best bet is to rough cut the ply-
wood sheet about 1⁄1⁄1

2⁄2⁄ " larger than the fi nal panel 
size. Then, with a more manageable size piece 
and one that you’ve controlled the straightness 
of one edge, you can check for square. Use a tape 
measure to check the distance diagonally across 
the board from corner to corner. Then fl ip around 
and measure the distance between the other two 
diagonal corners. If everything is square, the two 
dimensions should be the same. This works for 
doors and drawers, too.

– David Thiel, senior editor

Board Feet vs. Linear Feet

Could you please tell me the difference between 
board feet and linear feet?

Lionel Daoust
via the Internet

Lionel,
This is a simple question, if you know the answer. 
Lumber can be sold in a number of “packaging” 
styles, two being by board feet and linear feet. 
Linear feet is a style usually reserved for dimen-
sioned lumber such as 2 x 4s and 2 x 8s, and is 
exactly what it sounds like. If an 8' 2 x 4 costs $.50 
a foot, the board will cost $4.

Non-dimensional lumber (usually oak, cherry 
and most hardwood species) are sold by the board 
foot. That board-foot price relates exactly to a 
theoretical 1"-thick x 12" x 12" piece of wood. If 
you have an 8' board that is 12" wide and 1" thick, 
and it’s priced at $4 a board foot, you have a $32 
board. However, if you have an 8' board that’s 
6" wide x 1", it will be a $16 board. Traditionally 
these mathematics are applied to rough (not sur-
faced) lumber, so that a board that is surfaced to 
3⁄3⁄3

4⁄4⁄ " by the mill is sold at the 1"-thick board-foot 
price. The math gets slightly more complicated 
when you buy a 4"-wide by 11⁄1⁄1

4⁄4⁄ "-thick board, but 
that’s what calculators are for.

– David Thiel, senior editor

Drawer Slide Installation Rules
Is there a rule for the installation of full-extension 
drawer slides? I have heard that you have to install 
the slide back from the edge of the drawer. But by 
how much? Where do you install the slide on the 
drawer – on the bottom, 1" from the bottom or in 
the middle of the drawer?

Mark Anderson
Chino, California

Mark,
The most important rule is that you have 1⁄1⁄1

32⁄32⁄ " of 
error when sizing the drawer to its opening. You 
can place the slide in a variety of positions on the 
drawer side; Accuride recommends the center of 
the slide go 11⁄1⁄1

2⁄2⁄ " from the bottom of the drawer. 
The slide is supposed to be mounted with 1⁄1⁄1

8⁄8⁄ " of 
space between it and the drawer front, though 
with some frameless cabinets this dimension will 
need to be tweaked for a perfect fi t. WM

– Christopher Schwarz, executive editor

Sandpaper Instead of Stones?
I have a couple of new Lie-Nielsen hand planes 
(No. 4, No. 62 and block) and need to sharpen 
the blades. These will be my fi rst plane irons I’ve 
sharpened. I’ve read your articles regarding the 
process for chisels (“Sharpen a Chisel” Autumn 
2004), and see that you use the DMT DuoSharp 
stone for the initial phase. However, I wanted to 
know if you could use sandpaper on glass. I’m 
looking for the “safest” way to go with the least 
amount of danger of introducing a rounded curve 
on my expensive blades. I pretty much have any 
grit of sandpaper I need up to 12 micron. Also, for 
all these hand planes, how far up from the edge 
should I fl atten?

Todd Marshall
Ashburn, Virginia

Todd,
I actually think that sandpaper is more likely to 
introduce a rounded edge than any other sharp-
ening medium. The grit dulls inconsistently and 
almost always leads to dubbing. That’s why I like 
the DMTs. They have never gotten me in trouble 
after nine years of use. With plane irons, you need 
only a 1⁄1⁄1

16⁄16⁄ "-wide area to be fl at.
– Christopher Schwarz, executive editor

Which DMT Stone Do I Use?
I read your article on sharpening, “Sharpen a 
Chisel” (Autumn 2004). I enjoyed the article and 
found it very helpful. The only question I have 
(and maybe I missed something) is which DMT 
stone to use as part of the kit?

Jack Truschel
Bakersfi eld, California

Jack,
I’ve found that the most useful DMT for sharp-
ening is the DuoSharp with coarse and x-coarse 
(blue and black) grits. The fi ner grits won’t true 
the stones without self-destructing.

– Christopher Schwarz, executive editor

Both boards 
are 1" thick 
and equal one 
board footboard foot

“He who works with his hands 
is a laborer. He who works 
with his hands and his head 
is a craftsman. He who works 
with his hands and his head 
and his heart is an artist .”

St. Francis of Assisi (1181 - 1226),
 patron saint of animals
 and the environment, 

founded the Franciscan Order

First measure diagonally from 
corner to corner of the plywood

Then measure the other Then measure the other 
diagonal and compare 
the results

12"
12"

6"

24"

mailto:letters@fwpubs.com


$100 Miter Saw Stand
Miter saw stands are available through lots of 
catalogs, but they can be pretty expensive. One 
option is to build your own, but I opted for a third 
solution. I purchased a rolling storage cart from 
Sears for less than $100 and bolted my miter saw 
to its top. The cart has two drawers and a large 
storage space below. I placed a shop vacuum in the 
larger space, cut a hole in the back of the cabinet 
and ran it up to my miter saw. I then added a $10 
multi-outlet plug to the side to power both the saw 
and the vacuum. With a little more energy it’s 
simple to add shop-made extension tables to the 
cart to increase the miter saw’s capacity.

David Thiel
senior editor
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Shortcuts

Quick Fix for Bent 
Backsaw Blades
If you’ve ever bought a vintage backsaw, you’ve 
probably run into a common problem: The blade 
can be bowed or bent at the toothline. This problem 
makes it diffi cult for the saw to cut straight.

If the blade is seriously kinked, you should have 
a professional saw sharpener take a look, or keep 
looking for another saw. But if the blade has just 
a slight bow or twist to it, try this trick: Grasp the 
saw by the handle and turn it upside down, with 
the teeth facing the ceiling. Now rap the toe of 
the saw’s steel or brass spine against your bench. 
Examine the teeth again.

I’ve found that a common malady with backsaws 
is that the blade works loose from the spine over 
time. And if the blade isn’t fully seated in the spine, 
the blade can warp. Knocking the end of the spine 
will many times knock the blade back into place 
– and back into straight. It’s worth a try.

Wayne Anderson
Elk River, Minnesota

Easy Way to Divide Fractions
Think dividing fractions is tough? Well, check 
this out – if you want to halve a fraction, just mul-
tiply the denominator by two. For example, if you 
need to know what half of 3⁄3⁄3

4⁄4⁄  is, multiply 4 times 4 is, multiply 4 times 4

2 and you see that it’s 3⁄3⁄3
8⁄8⁄ . Half of 3⁄3⁄3

8⁄8⁄  is 3⁄3⁄3
16⁄16⁄ .

Finding the half of numbers larger than one 
is a bit tougher, but you can do it. Let’s try this 

Bench Hook for Japanese Saws
Bench hooks are one of the most important appli-
ances you can build to use with a backsaw. But the 
traditional Western bench hook is designed to be 
used with Western saws, which cut on the push 
stroke. Japanese saws, on the other hand, cut on 
the pull stroke, and so I designed this very simple 
but effective bench hook that works brilliantly 
with Japanese joinery saws.

The jig is comprised of three pieces of scrap 
wood: two stop blocks and the bed. The stops 
are screwed or nailed to the bed as shown in the 
illustration. Position the stops at 90° to the edges 
of your bed, and nail or screw them in place. One 
of the stops clamps in your face vise and the other 

with 13⁄3⁄3
4⁄4⁄  . First you need to turn it into an easier 4 . First you need to turn it into an easier 4

fraction –7⁄7⁄7
4⁄4⁄  is the same as 14 is the same as 14

3⁄3⁄3
4⁄4⁄  . From there, you 4 . From there, you 4

can see that half of 7⁄7⁄7
4⁄4⁄  is 7⁄7⁄7

8⁄8⁄ . So what would 11⁄1⁄1
2⁄2⁄

be? Well, 11⁄1⁄1
2⁄2⁄  is the same as 2 is the same as 2

3⁄3⁄3
2⁄2⁄ , so half would be 

3⁄3⁄3
4⁄4⁄ . Half of 23⁄3⁄3

4⁄4⁄  (4 (4
11⁄11⁄11

4⁄4⁄ ) is 13⁄3⁄3
8⁄8⁄ . And so on.

Michael Rabkin
New York, New York

Grip saw handle 
with blade facing up

Tap toe of saw 
against benchtop

Hold the workpiece 
against stop block

End of stop block End of stop block 
acts as saw guideacts as saw guide

is used to secure the work as you saw. The saw 
will naturally pull the workpiece into the stop; just 
hold it there with your hands so it doesn’t chatter 
on the return stroke.

The bed should have enough overhang so that 
you don’t accidentally saw into your vise or bench. 
Always position the cut so that you saw into the 
bed – this allows for clean saw exits. Once the 
bed gets a little chewed up, fl ip it over and use 
the other side. You can then saw the stops a little 
shorter to expose a clean bed.

If you use this bench hook a lot, make a ver-
sion that fi ts into dog holes on your bench or has 
a clamp built in to secure it to the bench. If you do 
a lot of miter cuts, you can cut slots or trim your 
stops on the other side to the angles you use most 
commonly. The jig works great no matter which 
side is secured in the vise.

 Joel Moskowitz
 New York, New York

Bottom block is 
clamped in vise

Top block acts as a 
stop for the workpiece



SEND US YOUR SHORTCUT
We will send you $25 for each Shortcut 
we print. Send your Shortcut via e-mail 
to shortcuts@fwpubs.com, or by regular 
mail to Woodworking Magazine, Shortcuts, Woodworking Magazine, Shortcuts, Woodworking Magazine
4700 E. Galbraith Road, Cincinnati, OH 
45236. Please include your complete 
mailing address and daytime phone 
number. All Shortcuts become property 
of Woodworking Magazine.
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Marking Curved Edges
If you do any work with curves, you’ve probably 
run into this problem: You want to scribe a line 
a certain distance in from your curved edge, but 
standard marking tools won’t let you do the job 
accurately. Marking gauges and adjustable squares 
all have fl at surfaces that will teeter on a curved 
edge, making the job delicate or impossible.

Years ago, Stanley and other manufacturers 
made gauges that were designed to follow inside 
and outside curves, but those tools are now scarce 
and expensive. Here is a simple solution:

Take an old wooden marking gauge – I used a 
fl ea-market one I bought for a quarter. Plane one 
of the fence faces to get it clean, fl at and free of any 
old fi nish. Then take a 4" length of 3⁄3⁄3

4⁄4⁄ "-diameter 
dowel and plane a fl at along its length. I planed 
about 1⁄1⁄1

4⁄4⁄ " off mine. Now crosscut the dowel and 
glue each piece to the fence of the gauge as shown 
in the illustration below.

This tool can now scribe lines on most inside 
and outside curves. If you like, drill a hole in the 
other end of the beam of the gauge for a pencil so 
you can mark pencil lines on your work, too. And 
if you don’t have an old gauge to modify, you can 
always make this modifi cation to your everyday 
gauge and simply turn the face around when you 
want to mark against straight edges. WM

Christopher Schwarz
executive editorexecutive editor

Plywood Shelving Solutions
When working with lots of shelving (such as a 
built-in bookcase or closet) it’s much more effi -
cient to use plywood for the shelves. Of course, 
plywood leaves an unattractive visible edge with 
shelving so most woodworkers will add a piece of 
solid wood to the front edge to make things more 

Reading Tricky Grain
Whenever you hand plane a board, run it through 
your thickness planer or over your jointer’s 
cutterhead, you need to read the grain direction. 
Feed the board the right way and you get a smooth 
cut; feed it the wrong way and you get tear-out. 
While some boards have grain that is easy to read, 
others are tricky, particularly woods such as oak 
and all its cousins.

Here’s a trick I’ve picked up after years of work-
ing wood. Sometimes there are two grain patterns: 
One is in the foreground; the other is smaller and 
is in the background. In oak, for example, the 
foreground shows up as the cathedrals we’re all 
familiar with. The background grain shows up in 
the areas surrounding the cathedrals. 

So which one is right? Wood can be tricky, but 
I’ve found that the grain pattern in the background 
is almost always the one to follow. 

Christopher Schwarz
executive editor

Help Picking a Handsaw
Flea markets are chock full of vintage handsaws, 
many of which can be purchased for a song. Of 
course, you want to buy one that is free of rust or 
kinks, but little has been written about selecting 
a tool that has the right “hang.”

The hang of a saw is how the tool points when 
it’s in your hand. Here’s how to fi nd a saw with a 
good hang. Grasp the tool like you are going to 
make a cut and observe where your fi ngers are 
pointing. In a saw with proper hang, your fi ngers 
will point to the middle of the toothline, as shown 
in the illustration. Choose a saw with the right 
hang and you’ll fi nd your cuts are faster.

Tom Law
Smithsburg, Maryland

attractive. That’s not the shortcut, though. If you 
make the solid edge oversized (say 11⁄1⁄1

2⁄2⁄ " wide) it’s 
easier to align the wood to only the top edge of the 
shelf, and the wider edge helps support the shelf 
and reduces the chance of bowing under weight. 
But there’s more. Aligning that top edge can be 
tricky, so use a couple of biscuits to align things 
during glue-up. This also will reduce the time you 
spend cleaning it up with a plane.

David Thiel
senior editor

Foreground suggests 
grain runs this waygrain runs this way

Background suggests 
grain runs this way

Biscuit aligns the Biscuit aligns the 
front edge piecefront edge piece

Use a biscuit to attach 
the front edge piece 
without using screws 
or nails

Plane one face 
of the fence fl at 
and to remove 
any fi nish

Plane a fl at on a 3⁄3⁄3
4⁄4⁄ "

dowel, cut to size 
and glue two pieces 
to fence of gauge

A perpendicular line drawn 
through the center line of the through the center line of the 
handle should intersect halfway handle should intersect halfway 
across the length of the bladeacross the length of the blade

Dowels stay in contact Dowels stay in contact 
with curved surface

mailto:shortcuts@fwpubs.com


The Science of Shelving
Many woodworkers struggle 

with sagging shelves. Our 

tests yield surprising results 

and rules you can follow.

It’s always tempting to push things to their lim-
its. How far can I drive with the needle on “E,” 
how cold can the shop be and still have the glue 
dry, and how long can I make that shelf without 
it sagging? The answers to these questions might 
seem obvious, but in determining the size of 
shelves, many times the answers aren’t simple. 
So we decided to take a look at the available 
scientifi c data, review our own experiences and 
perform some tests of our own.

In the end, we found that plywood can be 
tweaked to perform almost as well as solid wood 
– which surprised us. Here’s how we reached this 
conclusion, which defi es conventional wisdom. 

The three most common materials used for 
shelves are solid wood, plywood and sheet mate-
rials such as particleboard and medium density 
fi berboard (MDF). While all of these are made 
from the same basic stuff, they have quite dif-
ferent structural characteristics. Knowing these 
characteristics, both the good and the bad, enables 
you to successfully make shelves that bear their 
loads without sagging or failing.

A lot of research has been done by the Forest 
Products Laboratory and by the Architectural 
Woodwork Institute, whose chart is reproduced 
at right. For those who enjoy physical science and 
crunching numbers, the “Wood Handbook” is 
available online at: fpl.fs.fed.us. This publication 
is a gold mine of data for most wood species and 
manufactured wood products. An online calcula-
tor, called “The Sagulator,” also is available at 
woodbin.com/calcs/sagulator.htm.

For the rest of us, we can use the charts along 
with practical experience to set some reasonable 
limits, and fi nd ways to produce good work that 
pushes the limits when we need to. We need to 
remember that like our children, every piece of 
wood is an individual, and each individual may 
not behave as we expect it to. We also need to 
keep in mind that the amount of defl ection in a 

shelf will increase in time. This additional defl ec-
tion can be as much as 50 percent of the original 
movement, so what you can get away with today 
may well prove to be unacceptable a year or so 
down the road.

Why Shelves Sag
Structurally, a piece of wood is a bundle of long 
fi bers. These fi bers have a tendency to bend and 
return to their original form. This is known as 
the “modulus of elasticity.” They also have a 
tendency to stay rigid – known as the “modulus 
of rigidity.” These factors have been established 
for most wood species, and can be plugged into 
different formulas to calculate how far a shelf of 

a given size will bend under a load.
Both of these tendencies are dependent on 

the length of the fi bers, and the thickness and 
width of the bundle. Thicker and wider boards 
will have more fi bers and therefore will be more 
resistant to bending under a load.

When the fi bers increase in length the ten-
dency to bend increases. This change is expo-
nential – a relatively small increase in length will 
produce a large increase in the tendency to sag, 
and this is what gets us in trouble if we ignore 
it. As you can see from the chart at right, a 36"-
long poplar shelf can support just a little more 
than half the weight that a 30" shelf can carry 
without sagging. Add another foot to the length 
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and you’re suddenly and unfortunately down to 
about a fourth of the original load.

With shelves, any increase in the number of 
long fi bers present will increase the strength of 
the board. But keep in mind that you can’t be 
entirely scientifi c when dealing with solid wood. 
Where and when the tree was grown and how the 
log was cut into boards can make a signifi cant 
difference – even in boards of the same species. 
If the board is cut in a way that leaves much of 
the grain running off the edge, it won’t be as 
strong as another.

Man-made boards, such as plywood, particle-
board and MDF contain wood fi bers in a different 
form, and are much more likely to sag under a 
load. Plywood has a slight advantage compared to 
other man-made boards because it still contains 
some long fi bers in every other layer. Even so, a 
plywood shelf with no edge treatment will carry 

Reprinted with permission from the 8th Edition Quality Standards Illustrated, Architectural Woodwork Institute, Reston, Va.

MATERIAL THICKNESS  SPAN 30" 36" 42" 48"

WIDTH 8" 12" 8" 12" 8" 12" 8" 12"

Solid yellow poplar, red gum or sweet gum 3⁄3⁄3 4⁄4⁄ " 322 483 189 284 117 175 78 117

 11⁄16⁄16⁄ " 912 1,368 528 790 332 498 221 332

Solid hard maple, pecan or red oak 3⁄3⁄3 4⁄4⁄ " 356 534 209 313 133 206 88 133

 11⁄16⁄16⁄ " 1,021 1,536 592 888 373 560 249 374

Solid birch or hickory 3⁄3⁄3 4⁄4⁄ " 400 600 232 348 146 219 98 146

 11⁄16⁄16⁄ " 1,134 1,701 660 990 414 621 277 415

Medium density particleboard 3⁄3⁄3 4⁄4⁄ " 78 117 46 69 29 43 19 28

(raw or covered with “melamine”) 1" 185 277 109 164 69 102 45 66

Medium density fiberboard 3⁄3⁄3 4⁄4⁄ " 100 150 58 87 36 54 25 38

(raw or covered with “melamine”) 1" 237 356 137 206 85 128 59 90

Birch faced plywood, veneer core 3⁄3⁄3 4⁄4⁄ " 145 218 86 129 54 81 36 54

Birch faced plywood, medium density  
particleboard core 3⁄3⁄3 4⁄4⁄ " 125 188 72 109 46 68 31 46

Medium density particleboard covered two 
sides and one edge with nominal 0.028"  3⁄3⁄3 4⁄4⁄ " (core) 174 261 100 139 64 96 42 63
high pressure decorative laminate

Medium density particleboard covered two 
sides and one edge with nominal 0.050"  3⁄3⁄3 4⁄4⁄ " (core) 234 350 137 205 86 129 58 87
high pressure decorative laminate

Medium density particleboard with 1⁄8⁄8⁄ "  
solid lumber edge 3⁄3⁄3 4⁄4⁄ " 89 139 53 79 33 50 22 33

Medium density particleboard with 3⁄3⁄3 4⁄4⁄ "  
solid lumber edge 3⁄3⁄3 4⁄4⁄ " 100 150 60 90 42 63 25 38

Medium density particleboard with 3⁄3⁄3 4⁄4⁄ " x 11⁄2⁄2⁄ " 
solid lumber dropped edge 3⁄3⁄3 4⁄4⁄ " 384 435 216 241 132 152 92 107

NOTE: All medium density particleboard is ANSI208.1-1998 Type M-2. The information and ratings stated here pertain to material currently offered and repre-
sent results of tests believed to be reliable. However, due to variations in handling and in methods not known or under our control, neither the AWI nor the AW-
MAC can make any warranties or guarantees as to end results.

Estimated Load in Pounds to Cause Shelf Defl ection of 1⁄1⁄1 4⁄4⁄ "
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less than half the weight of a solid-wood shelf of 
the same length, and its performance is just a bit 
better than particleboard or MDF.

Particleboard and MDF have no continuous 
long fibers present, and have nearly no rigid-
ity without some other means of support. MDF 
will carry roughly one-third of the load of solid 
wood, while particleboard will only support one-
fourth of the load. Thicker parts will support 
more weight, but as length increases, the weight 
of these materials can lead to shelves that start 
to sag from their own weight.

Key Design Aspects
The solution to making a strong shelf from ply-
wood, particleboard or MDF is to add a solid-
wood edge. In commonly used 3⁄3⁄3

4⁄4⁄ "-thick pieces 
of sheet materials, the addition of a 3⁄3⁄3

4⁄4⁄ " x 11⁄1⁄1
2⁄2⁄ "

solid-wood edge will yield a shelf with nearly 

the carrying capacity of solid wood. The width 
of the wood edge, in this case aligned vertically, 
provides support by lining up a lot of long fi bers. 
The wider the edge, the more fi bers will be pres-
ent, yielding a stronger shelf. 

This wood edge can be simply glued to the 
plywood or particleboard, but a shallow rabbet 
in the back of the solid-wood edge will make it 
easier to keep the pieces lined up. Biscuits or a 
tongue-and-groove joint can also be used as an 
aid to alignment.

My rule of thumb is to limit shelves that are 
made of man-made materials and do not have 
a solid-wood edge to shorter than 32", with an 
absolute maximum of 36". In addition to keep-
ing the shelves within a safe working range, this 
keeps other parts of cabinets, such as doors and 
drawers, from becoming too wide. (Plus you can 
get a good yield from 4 x 8 sheets.) 



Flag

At 36" wide I want to use at least a 3⁄3⁄3
4⁄4⁄ " x 3⁄3⁄3

4⁄4⁄ "
piece of solid wood to reinforce the front edge. 
Anything longer than that, I use a wood edge 
at least 3⁄3⁄3

4⁄4⁄ " thick by 11⁄4⁄4⁄ " wide. Of course, all of 
these “rules” must be considered in relation to 
what the shelves will carry.

With extreme lengths of shelves, or very heavy 
loads, a solid edge across the back of the shelf 
will add additional strength. A piece of 1⁄1⁄1

2⁄2⁄ "-square 
steel tubing screwed to the back of the solid edge 
and the bottom of the plywood shelf also helps.

For solid-wood shelves, the solution is to 
make a thicker shelf when long distances must 
be spanned. Increasing thickness to 1" from 3⁄3⁄3

4⁄4⁄ "
will add a lot of strength, and you can also add 
an edge to the front for even more support.

Our tests, as well as the research we studied, 
were conducted with shelves supported only on 
their ends. This represents a typical situation, as 
in an adjustable shelf in a cabinet, supported by 
pegs in holes. You also can gain strength if you 
physically add support to the back edge. With 
adjustable shelves this would be a row or two of 
holes and pegs that would hold up the back edge. 
If the shelf is permanently mounted in position, 
you can add a cleat for the back edge to rest on, 
or you can fasten through the back of the box and 
then into the edge of the shelf. 

Some Surprising Test Results
Our testing was not entirely scientifi c; it would 
have taken a much larger sample and more precise 
measuring equipment than we had available, but 
our results do dramatically demonstrate what hap-
pens to commonly used materials under different 
loads and at different lengths. We tested fi ve dif-
ferent materials, in lengths of 3', 4' and 5'.
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We left out particleboard and MDF; we don’t 
consider these materials suitable for quality wood-
work. We tested solid red oak, solid poplar, maple 
plywood with a fi r core, Baltic birch plywood and 
maple plywood with a solid-wood front edge.

All of our samples were 3⁄3⁄3
4⁄4⁄ " thick and 9" wide. 

The maple plywood had nine plys, including the 
face veneers, and the Baltic birch plywood had 13 
plys. The solid-wood front edge was a 3⁄3⁄3

4⁄4⁄ "- x 11⁄1⁄1
2⁄2⁄ "-

piece of quartersawn ash. All of the material was 
selected at random; we went to our local supplier 
and picked wood from their available stock.

The results we obtained were generally in 
line with other available data, but there were 
a few surprises. We started our tests with 60"-
long shelves, supported at each end, and applied 
weights and measured how far the shelf sagged. 
For each round of testing, we cut 12" off the end 
of each shelf and stacked on even more weight. 
To give you an idea of how this weight compares 
to your books at home, one lineal foot of 81⁄1⁄1

2⁄2⁄ " x 
11" books weigh about 35 pounds. 

As shown below, it’s tough to make a work-
able shelf 5' long out of these materials. But the 
pictures do point out the difference in relative 
strength between plywood and solid wood. At 
this length, the plywood with the solid-wood 
edge (shown above) performed as well as the 
solid-wood shelf. This also points out one of the 
diffi culties of trying to scientifi cally study wood. 
The poplar shelf performed slightly better than 
the oak, although all data and our expectation was 

that the oak would perform better. We still expect 
oak to be stronger; we think the difference was 
due to something about our poplar board. Had 
we tested a larger sample, the results would likely 
have been more in line with other tests.

A span of 4' is still wider than most of us 
would go, but there is quite a difference in the 
weight a shelf can carry. As shown in the chart 
and photos, the same weight will cause a sag that 
is only one-fourth to one-third of the amount in 
a longer shelf. Once again, the plywood shelf 

5'-long Shelves Don’t Hold Much Weight
MATERIAL LENGTH WEIGHT SAG WEIGHT SAG

Solid oak 5' 50 1⁄4"⁄4"⁄  150 5⁄5⁄5 8"⁄8"⁄

Solid poplar 5' 50 1⁄8"⁄8"⁄  150 7⁄7⁄7 16"⁄16"⁄

Maple plywood 5' 50 1⁄2"⁄2"⁄  150 17⁄7⁄7 16"⁄16"⁄

Baltic birch plywood 5' 50 7⁄7⁄7 16"⁄16"⁄  150 11⁄4"⁄4"⁄

Maple ply with solid edge 5' 50 1⁄8"⁄8"⁄  150 7⁄7⁄7 16"⁄16"⁄

A 60"-long solid-wood shelf sags 5⁄5⁄5 8⁄8⁄ " under a load 
of 150 pounds. The fl ag in the photos indicates 
the position of the bottom of the shelf before any 
weight is applied.

A 60"-long plywood shelf sags three times as much under the same load. 
Our sample of maple plywood (shown here) sagged nearly 11⁄2⁄2⁄ ". Baltic birch 
plywood was a bit better, but it still sagged 11⁄4⁄4⁄ ".

Adding a 3⁄3⁄3 4⁄4⁄ "-thick x 11⁄2⁄2⁄ "-wide solid-wood edge 
to the plywood shelf gives it nearly the strength 
of the solid-wood shelf.

“Everything should be made as simple 
as possible, but not simpler.” 

Albert Einstein (1879 - 1955),
scientist, mathematician, inventor
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with a solid-wood edge (which is not shown in 
the photos below) performed nearly as well as 
the solid poplar and solid oak shelves.

At 3' all the shelves carried much larger loads 
before they began to sag. But what was a surprise 
was the performance of the plywood shelf with 
the solid edge. At longer lengths, it performed as 
well as the solid-wood sample. At 3', however, the 
solid shelves could now support extremely heavy 
weights without bending, but the plywood with 
the solid edge now performed more like the ply-
wood shelves without an edge. So short plywood 
shelves might not be as strong as you think. 

So what conclusions can we draw from all 
of this, and what advice can we give to wood-
workers? A quick survey of our staff found that 
none of us would likely make a shelf more than 
3' long unless we absolutely had to, regardless 

4'-long Shelves Show the Strength of Solid Wood
MATERIAL LENGTH WEIGHT SAG WEIGHT SAG WEIGHT SAG

Solid oak 4' 50 0 150 3⁄3⁄3 16"⁄16"⁄  230 1⁄4"⁄4"⁄

Solid poplar 4' 50 0 150 1⁄8"⁄8"⁄  230 1⁄4"⁄4"⁄

Maple plywood 4' 50 1⁄8"⁄8"⁄  150 1⁄2"⁄2"⁄  230 7⁄7⁄7 8"⁄8"⁄

Baltic birch plywood 4' 50 3⁄3⁄3 16"⁄16"⁄  150 9⁄9⁄9 16"⁄16"⁄  230 3⁄3⁄3 4"⁄4"⁄

Maple ply with solid edge 4' 50 0 150 1⁄8"⁄8"⁄  230 1⁄4"⁄4"⁄

3'-long Shelves in Solid Wood are Incredibly Strong 
MATERIAL LENGTH WEIGHT SAG WEIGHT SAG WEIGHT SAG WEIGHT SAG WEIGHT SAG

Solid oak 3' 50 0 100 0 150 0 230 1⁄16"⁄16"⁄  280 3⁄3⁄3 32"⁄32"⁄

Solid poplar 3' 50 0 100 0 150 0 230 0 280 1⁄16"⁄16"⁄

Maple plywood 3' 50 1⁄16"⁄16"⁄  100 1⁄8"⁄8"⁄  150 3⁄3⁄3 16"⁄16"⁄  230 1⁄4"⁄4"⁄  280 5⁄5⁄5 16"⁄16"⁄

Baltic birch plywood 3' 50 0 100 3⁄3⁄3 32"⁄32"⁄  150 1⁄8"⁄8"⁄  230 3⁄3⁄3 16"⁄16"⁄  280 1⁄4"⁄4"⁄

Maple ply with solid edge 3' 50 0 100 0 150 1⁄8"⁄8"⁄  230 3⁄3⁄3 16"⁄16"⁄  280 7⁄7⁄7 32"⁄32"⁄

A 4'-long solid-wood poplar shelf bends much less than the 5'-long one, even 
though the weight has been increased to 230 pounds.

The difference in the amount of sag in maple plywood is also dramatic; it 
bends about half as much as the longer shelf with the increased weight.

At 3', which is about as long as our editors would go, the solid-wood poplar 
shelf will hold 150 pounds without defl ecting. It only sags a minimal amount 
at the maximum weight we tested – 230 pounds (shown here).

While the performance of the maple plywood shelf is better at this shorter 
length, there is still 1⁄8⁄8⁄ " of sag at 150 pounds and 1⁄4⁄4⁄ " of sag at 280 pounds 
(shown here). Adding a solid-wood edge would help – a little.

of material. If we had to go further than that, 
thicker solid wood, or plywood with solid-wood 
reinforcement, would be the logical choice.

When you design shelves, you need to con-
sider practical matters as well as looks, and if the 
shelves are intended to carry something heavy, 

you may need to make some compromises. If 
you’re tempted to push the limits the best thing 
to do is make a stronger shelf than you think 
you need. After all, the anvil has to be stored 
somewhere. WM

– Robert W. Lang



Fixture holds drill at the correct Fixture holds drill at the correct 
angle for drilling pocket

Jig clamps 
board in 
place

Stop drill 1⁄8⁄8⁄ " before bottom

Clamping boards top and bottom keeps 
them aligned when screwing together

Pocket-hole Joinery Truths
This frowned-upon joint has 

merit. You just have to know 

when (and where) to use it.

Conventional wisdom is that pocket-hole join-
ery is ugly, cheating and simply not strong enough 
for serious woodworking. We agree that it’s ugly 
when the screw hole is visible. If cheating means 
letting you make an accurate joint easier and faster, 
then yes, it’s cheating. And as to the strength of 
the joint, let’s talk some more on that issue.

Tests (sponsored by a manufacturer of pocket-
hole jigs) have shown that in a shear load applica-
tion a pocket-screw joint holds up better than a 
mortise-and-tenon joint. Would we build a chair 
using this joint? Likely not. While we’ve seen 
it resist tough shear forces, the threads of a thin 
steel screw don’t compare to the mortise-and-
tenon joint when it comes to long-term racking 
and the ability to be repaired. (For details, see 
the story on our own test at right.)

The real benefi t to pocket joinery is it’s an 
amazing clamp that can hold odd-shaped pieces. 
Properly driven, the screw provides considerable 
pressure. In fact, many times you can remove 
the screw after the glue has dried and rely on 
the strength of the adhesive alone. And because 
you don’t need a clamp, you don’t have to wait 
while the glue dries. (For some jobs, glue isn’t 
always required when using pocket-hole screws, 
such as with knock-down furniture.)

Pocket-hole joinery can be used almost any-
where: face frames, box joinery and tables. But 
you do need to be mindful of the hole. While 
wooden plugs can fi ll that hole, it’s still not some-
thing you want to see on the back of a door or the 
inside of a drawer.

One unsung advantage of the system is its 
ability to join compound miters, octagons and a 
variety of odd shapes that would require a half 
day to fi gure out how to clamp – and then you’d 
still have to build a jig.

But we haven’t talked about how the joinery 
works. Rather than screwing through the width of 
a piece, or through the side of a cabinet, pocket-
hole joinery is essentially toenailing with screws. 
Toenailing is great because it hides the joinery. 
Using screws makes it stronger. To make it easier 
a drill bit is used to make a clearance hole for the 
screw at precisely the right angle.

The magic of this joinery relies on three 

things: the stepped drill bit, the screws and the 
guide. Let’s start with the bit. It’s stepped to drill 
fi rst a clearance hole for the screw shank, then 
the second part of the drill cuts a fl at-bottomed 
hole for the screw head to seat against while also 
countersinking the screw. A stop collar on the 
drill bit ensures the hole is the proper depth (about 
1⁄1⁄1

8⁄8⁄ " shy of pushing through the board).
The guide is designed to accurately drill a 

clean hole at the proper angle to seat the screw 
providing the maximum strength without poking 
a hole out the other side.

Then there’s the screws. Standard screws won’t 
work well in a pocket-hole application. The proper 
screws are hardened, self-tapping screws with 
oversized fl at washer heads. The self-tapping 
feature makes it unnecessary to drill a pilot hole. 
You should also use the proper screw thread for 
each application: fi ne-thread screws in hardwoods 
and coarse-thread screws in softwoods.

There are a number of jigs available from a 
number of manufacturers that range in price from 
about $8 without the bit to $130 for the whole 
kit. You can get what you need to start for about 
$25, but don’t forget the specialty screws, which 
cost a little extra. WM

— David Thiel
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Here is our testing rig with the pocket-hole assembly ready for abuse.
The pocket-hole joint after eight 
quarter-turns of the vise.

The mortise-and-tenon joint after 
eight quarter-turns of the vise.

The pocket-hole joint removed 
from the vise after 15 quarter-turns 
(and being held together).

The mortise-and-tenon joint after 
15 quarter-turns of the vise (and not 
being held together).

The destroyed mortise-and-tenon 
joint. This would be an easy repair.

The destroyed pocket-hole joint. 
This would be more diffi cult to fi x.
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Pocket-hole Joinery: Our Own Test

About 10 years ago I received my fi rst (and 
rudest) lesson in how poorly screws can 

work as a joint for chairs. 
I was at my sister-in-law’s house for Thanks-

giving and sat down on one of her dining 
room chairs, which were from a company that 
specializes in Scandinavian-looking furniture. 
The chair collapsed under my weight.

After cleaning up the mess, I pointed out 
two things: One, I was eating only my fi rst 
helping of turkey. And two, the chair legs were 
joined to their aprons with screws. Neither 
argument held much weight with my family, 
and I’m still teased about the incident to this 
day. As a result I have always been leery of 
using screws in projects where racking forces 
are going to be signifi cant.

Testing My Suspicions
After a decade, however, I thought I should re-
evaluate my bias. So I built two assemblies, one 
with pocket-hole joints and glue, and the other 
with mortise-and-tenon joints and glue.

Both H-shaped assemblies were made using 
rift-sawn white oak. To ensure the assemblies 
were as identical as possible, I made all my 
parts from one board that was free of sap, 
knots or any visible defects.

The pocket-hole assembly was made with 
two screws in each joint and a generous coat-
ing of Titebond I glue. After I drove the screws, 

I allowed the joint to dry overnight in a clamp.
The mortise-and-tenon joint was made 

with 3⁄3⁄3 8⁄8⁄ "-thick by 1"-long tenons. The joint was 
glued with Titebond I and left in the clamps 
overnight as well.

The next day we secured each assembly 
between two metal bench dogs (one on my 
Record vise and the other on the bench). You 
can see our setup below. Then we applied 
pressure to the assembly in quarter-turn incre-
ments of the vise’s handle. We measured how 
much the two arms of the H toed in each time 
we turned the vise’s handle and we observed 
closely how each joint failed.

What We Found
Each quarter-turn of the vise’s handle com-
pressed the arms of the H together by 1⁄16⁄16⁄ " for 
both assemblies.

With the pocket-hole joint, the frame made 
a quick pop during the third quarter-turn. Dur-
ing the fourth quarter-turn we heard a crack-
ing noise and gaps began to appear in the 
joint. The fi fth quarter-turn elicited a loud and 
long creak as the screws started to pull out. 
During the sixth quarter-turn there was one 
fi nal crack as the joint gave up.

The mortise-and-tenon joint also failed, but 
quietly. It failed at about the same time as the 
pocket-hole joint. What was signifi cant was the 
manner in which each joint failed.

The pocket-hole joint gave up pretty sud-
denly at about the fi fth turn. The screws pulled 
out of the wood and took a signifi cant chunk 
of wood along with them. The hole left by the 
screws’ hasty exit was ragged and would be 
diffi cult to repair.

The mortise-and-tenon joint failed in an 
incremental fashion. Each quarter-turn of the 
vise opened the joint a little. Even though I’d 
say the joint had failed after seven quarter-
turns, there was one surprise waiting for us.

After 15 quarter-turns we took each assem-
bly out of the vise. The pocket-hole joint fell to 
pieces (much like that chair). The tenon, on the 
other hand, stuck fi rmly in its mortise, though 
it wobbled. To get the tenon to fi nally give up I 
had to knock it once with a hammer. Repairing 
this joint would be very easy. Clean off the old 
glue, add some new glue and re-clamp.

Conclusions
I was surprised that both joints failed at about 
the same time. I had expected the mortise-
and-tenon joint to hold on longer. However, 
what’s important is that a pocket-hole joint 
will fail suddenly and will be diffi cult to repair. 
A mortise-and-tenon joint will expire gradu-
ally and can be easily repaired. In the end, I 
kept my bias in place. When it comes to critical 
joints that can rack, a traditional joint is best.

— Christopher Schwarz



Care & Feeding
Of Marking Knives
Our hard-earned tricks for sharpening and 

using these essential bench tools.

If you’ve ever been upgraded from coach to fi rst 
class on a fl ight, then you already know what 
it’s like to upgrade from a pencil to a marking 
knife. Suddenly, a task that was once frustrating 
(a cross-country fl ight or marking out a dovetail) 
is accomplished with surprisingly great ease.

Marking knives are the trick to getting a piece 
of wood to end up exactly the size and shape you 
intend it to be. They cut a predictable fi ne line 
that tells your tools exactly where to start and 
stop their cutting.

Despite their great usefulness and long histo-
ry (they show up in several inventories of early 
woodworking tools), marking knives are uncom-
mon in the modern workshop. Many woodwork-
ers graduate from the carpenter’s pencil to a sharp 
writing pencil to a mechanical pencil. Then they 
stop there. All woodworkers, regardless of their 
skill level, will benefi t by matriculating one more 
time to the marking knife.

Accuracy at a (Fair) Price
Of course, this upgrade isn’t entirely free. You 
need to learn to sharpen them reasonably well, 
and the small bevels of the tool can be intimidat-
ing to the beginning sharpener. I struggled with 
these tools for years myself until I stopped trying 
to sharpen them as keenly as a plane iron. This 
level of sharpening is simply not necessary, even 
for fi ne work. They just need to be sharp enough 
to sever the wood fi bers cleanly. Any more than 
that is wasted effort.

Once you accept this notion, sharpening your 
knife becomes a simple affair. I have a dozen 
sharpening stones I could use for this task, but 
I’ve devised a simple and effective alternative. 
I’ve stuck four grits of adhesive-backed sandpa-
per (#100, #150, #240 and #320 grit) to two small 
and fl at blocks of wood. Now whenever I need 
to touch up a knife, I pull these from below my 
bench and quickly tweak the tool.
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Once you touch up the two bevels, you still 
need to remove the burr on the backside of the 
tool by stroking it once or twice on your fi nest 
grit of sandpaper. (Note: Most quality mark-
ing knives come from the maker with the back 
completely fl at and polished. If yours is not, you 
should fl atten it fi rst on a diamond stone. A fl at 
back will register accurately against your square 
or straightedge – an important point.) 

After years of messing around with sharpening 
my knives on stones, I switched to sandpaper 
stuck to small (but fl at) scraps. These do the job 
well and are convenient to keep at the bench so 
you can sharpen and get back to work. One scrap 
has #100-grit and #150-grit paper. The other 
scrap has #240- and #320-grit paper.

Spear-point knives are bothersome to sharpen 
because you have two narrow bevels. The trick is 
to always keep the bevel fl at on the sandpaper. 
For the left bevel, I put my thumb on the blade 
and my forefi nger on the handle (as shown here) 
to control the blade.

After you touch up the bevel, feel the back of 
the knife for a slight burr. Then remove that burr 
by stroking the back on your fi nest grit paper. It 
should take only one or two strokes.
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Basic Principles of Use
A marking knife is ideal for marking across the 
grain and OK for marking end grain. To mark 
out a tenon or a crosscut, secure your try square 
against the jointed edge of your workpiece. Then, 
using your dominant hand, place the fl at backside 
of the knife against your square. Score the far cor-
ner, drag the knife toward you and score the near 
corner. Some practitioners instead register the 
knife’s bevel against the square, arguing that this 
positions your arm free of your torso. I’ve never 
been comfortable using this technique, but it is a 
valid method among respected craftsmen.

Paired with a steel straightedge, a marking 
knife is capable of directing your tools to make 
precise cuts. In addition to marking out dados, 
I’ll use my knife to fi t doors and drawers in their 
openings. With the door in place in its opening, 
I’ll knife in on the door exactly where I want the 
reveals (the gaps between the door and cabinet). 
Then I use the straightedge and knife to connect 
the knife marks. If there’s a lot of long grain, I 
might switch to an awl to connect the marks. Then 
I hand plane the door or drawer to the line.

Marking knives are also my favorite tools 
for marking dovetails, despite the fact that most 
of the marks for this joint are along the grain or 
across end grain. A light touch and steady hand 
keep your marks true.

Begin marking the dovetail by scoring the far 
corner of the work, then the near corner. Then 
swiftly bring the knife down to your joint’s base-
line. Now bring your knife back up to your far 
corner and mark the end grain. 

Once your tails are cut, use your knife to trans-
fer the tails to the pin board. If you like the look 
of tight tails, you’re going to want to purchase a 
thin marking knife. Thick knives simply won’t 
reach into the tails.

Make Your Own Knife
It is simple to make your own knife. I’ve never 
been much of a toolmaker; I’ve always thought 
it took me away from what I really enjoy: wood-
working. But making a marking knife – once you 
know one trick – is embarrassingly easy.

Buy a spear-point spade bit. A 1⁄1⁄1
4⁄4⁄ " or 3⁄3⁄3

8⁄8⁄ " Stan-
ley or Speedbor 2000 bit is perfect. These bits 
are the correct length (about 6"), are made from 
hardened steel and the shape of the tip is already 
a spear. All you need to do is grind a 25° or 30° 
bevel on both sides of the spear, polish the back 
and hone the bevels. If you want a wooden handle, 
drill a hole in the end grain of a block of wood, 
epoxy the bit in place and shape the handle.

So now there is little excuse for not owning 
or using a marking knife. No matter how little 
money or time you have, you should be able to 
get a knife working in the hours between break-
fast and lunch on a Saturday. And so for once, 
we can all go fi rst class. WM

— Christopher Schwarz

A steel straightedge and marking knife allow 
you to mark out any line you please. One hand 
controls the straightedge; the other controls the 
knife. Keep the fl at side of the knife against the 
straightedge, though some craftsmen work with 
the bevel against the straightedge.

Marking knives are great for marking across the 
grain and OK for marking end grain. (Awls work 
better for marking with the grain.) For marking 
out a tenon, a dado or a line for a crosscut, place 
the fl at end of the tool against your square and 
draw the tool toward you. Mark the far and near 
corner more heavily. This allows you to carry your 
line around corners.

Begin marking out your dovetail joint by making 
a deep score at the far corner then the front cor-
ner. Now mark down the face grain. Bring your 
knife back to the rear corner and mark the end 
grain. If you struggle with this (it takes practice) 
try using a scratch awl.

For tightly spaced dovetails, a thin knife is the 
only tool that will navigate between the tails to 
mark out the mating pins.

A thick knife is not suited for tightly spaced tails.

These marking knives were Stanley-brand spade 
bits in a former life that I purchased at a fl ea 
market for a quarter each. Five minutes on the 
grinder and a little honing produced exactly the 
knife I like for my woodworking.

Score 
here fi rst

Then 
score here



Spear-point Marking Knives
Versatile (but tricky to sharpen) we help you select the best tool for your work.

Spear-point marking knives are the most versa-
tile version of this invaluable marking tool. While 
other marking knives excel at one particular task, 
the spear-point varieties are good all-rounders 
and are an excellent fi rst knife.

Unlike knives with a single bevel, the spear-
point knife easily registers against a guide on 
either the knife’s left or right side. This is an 
important feature when marking dovetails. If 
you want to mark a dovetail with a single-bevel 
knife, you’re going to need two tools – a left and 
a right. I prefer the convenience of one tool.

Or, if you own a tool that has a knife-like edge 
(such as an X-acto or a pocketknife), you need 
to rotate the knife left or right depending on the 
mark you want to make. Learning to rotate the 
knife is a learnable skill. But more signifi cantly, 
rotating the knife limits how tight a space you 
get the tool into. With a thin spear-point knife, 
you can sneak into almost any space.

I own many marking knives, including several 
I’ve made myself. So I know that the spear-point 
knife isn’t perfect for every operation. But once 
you get comfortable with a good spear-point tool, 
you’ll see your accuracy increase. And then you’ll 
realize how other knives can help your particular 
brand of woodworking.

A Boutique Selection
There are a lot of spear-point marking knives out 
there, and they are surprisingly different in the 
details. For this review, I’ve chosen six knives that 
are well-made and well-priced (some Japanese 
knives cost almost $100). Three of these knives 
are made by individual makers: the knives from 
Blue Spruce, Chester and Knight toolworks. The 
knives from Hock Tools come from a small com-
pany in Northern California. And the Veritas 
knife is from the largest hand-tool company in 
North America: Lee Valley Tools. Despite the 
company’s size, it maintains a personal touch.

For me, marking knives are an item of some 
intimacy, and so I gravitate toward tools made 
by people you can call on the phone and talk to 
personally. After six months of shop time, I can 
say that I like all of these knives, though each 
has quirks and limitations. This review should 
help you sort out the best one for you.

Three Important Characteristics
I don’t worry much about edge retention with 
these tools. Instead, here are the characteristics 
I have found to be more important:

■ Ergonomics: A marking knife must be 
comfortable in a variety of positions. It must be 
balanced, lightweight and keep your fi ngertips 
away from the sharp edges. You should be able 
to control the knife without a death grip.

■ Blade Angle: This is the angle of the spear 
point. Larger angles (such as the 75° tip of the 
Chester Toolworks knife) make a better line when 
the tool is nearly upright to the work. Smaller 
angles (such as the 50° tip of the Hock knives) 
cut better when pitched lower. This is an impor-
tant difference. Larger blade angles are better 
for marking dados and tenons using a square 
because you want to deeply score both the near 
and far corners of your work to make it easy to 
carry the line around the workpiece. A larger 
blade angle cuts these corner marks without you 
having to radically angle your wrist.

I prefer the smaller-angle knives for dovetails, 
especially for transferring marks from the tail 
boards to the pin boards. The lower blade angle 
allows you to exert pressure in the right place.

■ Blade Thickness: If you make (or plan to 
make) closely spaced dovetails, this is an impor-
tant feature. Thin knives allow you to sneak into 
tight spaces between the tails to mark out the pins. 
This benefi t comes at a high price, however. Thin 
knives are more diffi cult to sharpen because the 
cutting bevels are considerably smaller.

About the Knives
After six months of use in our shop, here are my 
impressions and conclusions:

■ Blue Spruce Toolworks: This tool is the best 
choice for woodworkers who hand-cut dovetails. 
The thin blade is reinforced by two brass ferrules, 
which make it rigid. The middling blade angle 
makes it suited for both dovetail or bench work. 
And the tool is well-balanced, comfortable and 
a joy to wield. I even like the acorn on the end of 
the handle. Its only drawback is that its thin blade 
makes it the most diffi cult to sharpen.

■ Chester Toolworks: Though this tool looks 
a lot like the Blue Spruce tool, it’s actually quite 
different. The large blade angle makes it well 
suited for bench work; marking tenons, dados 
and anything else across the grain was a breeze 
for this tool. It’s not going to sneak into tight tails 
however; it’s three times thicker than the Blue 
Spruce knife. The handle isn’t quite as comfort-
able as the one on the Blue Spruce tool, but the 
tool does a high-quality job overall. The ease of 
sharpening ranks somewhere in the middle.

■ Hock Tools, large knife: Sold without a 
wooden handle or scales, this tool is begging for 
some customization from its owner. The low blade 
angle (50°) allows the tool to cut well while the 
tool is nearly parallel to the bench, though the 
blade’s thickness limits the type of dovetails you 
can mark out. It and the Veritas were the easiest to 
sharpen because the blades of both are thick and 
wide with large bevels. Unlike the other tools in 
this test, both Hock knives required signifi cant 
setup. All the backs had to be lapped fl at and 
polished, and the bevels had to be ground and 
honed. Luckily, this particular blade was heat 
treated well so there was little warping.

■ Hock Tools, small knife: Though this tool 
was also sold without a handle, it fi ts easily in 
the hand as-is, like a pencil. It’s a little thinner 
and considerably narrower than the larger Hock 
knife. This makes it ideal for sneaking into tight 
places, though not as well as the thinnest tool, 
the Blue Spruce. Like its larger cousin, this tool 
needed signifi cant setup. Annoyingly, the tip of 
the tool was a bit warped, which resulted in a lot 
of lapping. Once I got the tool working, however, 
it performed well. 
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The Chester Toolworks knife has the largest angle 
at the tip (75°) while the Hock knife below it has 
the smallest angle (50°). The higher the angle, 
the more upright you hold the knife in use.

50º75º75º
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makes it a good value. It is the least expensive 
knife and performs admirably. 

Conclusions
Overall, my hands concluded that the Blue Spruce 
knife was the right tool for my style of work. That 
shouldn’t be surprising. I cut a lot of dovetails, 
do quite a bit of bench work and I’m an experi-
enced sharpener. When not cutting dovetails, I 
tended to favor the Chester and the (modifi ed) 
Veritas knife. WM

— Christopher Schwarz

■ Knight Toolworks: The Knight marking 
knife has a chunky handle that isn’t particularly 
comfortable when held in a pencil-like fashion. 
Specifically, I wish the thick back end of the 
knife were thinner, which would make it more 
comfortable for marking dovetails. The middling 
blade angle allowed it to cut well in upright or 
down-low positions, and the thick blade made it 
an easy tool to sharpen (though it was impossible 
to navigate the knife into tight tail joints). If the 
handle were thinner, this would be a good knife 
for marking out joints.

■ Veritas: While the large bevels of this tool 
make it easy to keep sharp, I have some concerns 
about the handle. Overall, the shape of the handle 
is comfortable and its fl ats keep it from rolling off 
your bench. But the handle’s factory fi nish was 
rough. I sanded it off, took the wood to #400 grit 
and applied a better fi nish. Also, the bead on the 
handle was vulnerable to damage; ours became 
chipped after two months of use. The blade angle 
makes it well suited for dovetailing, though its 
thickness prevented it from sneaking into the 
narrowest dovetails. However, the tool’s price 

Spear-point Marking Knives
 BRAND PRICE BLADE  BLADE ANGLE GRIND ANGLE BLADE WIDTH HANDLE MATERIAL CONTACT
   THICKNESS (INCHES) (DEGREES) (DEGREES) (INCHES) (AS TESTED)

Highly Recommended

Blue Spruce  $35 .030 65 30 .245 Cocobolo bluesprucetoolworks.com

Recommended

Chester $39 .093 75 35 .304 Rosewood dave@chestertoolworks.comChester $39 .093 75 35 .304 Rosewood dave@chestertoolworks.comChester

Hock (large) $25 .093 50 25 .752 Steel hocktools.comHock (large) $25 .093 50 25 .752 Steel hocktools.comHock

Hock (small) $23 .060 50 25 .255 Steel hocktools.comHock (small) $23 .060 50 25 .255 Steel hocktools.comHock

Knight $32.50 .125 60 40 .503 Cocobolo knight-toolworks.comKnight $32.50 .125 60 40 .503 Cocobolo knight-toolworks.comKnight

Veritas $21.50 .120 55 25 .600 Rosewood leevalley.com

dave@bluesprucetoolworks.com

or 603-887-6267

or 888-282-5233

or 888-282-5233

or 503-421-6146

or 800-871-8158

NOTES: Available in a variety of woods, Dave Jeske at Blue Spruce 
Toolworks will modify the shape of the knife handle to suit your 
needs. Blue Spruce also sells a knife with a thicker blade. 

NOTES: Available in a variety of woods, Dave Anderson at 
Chester Toolworks will modify the shape of the knife handle 
to suit your needs. 

NOTES: Ron Hock has long specialized in making high-quality 
knives and plane irons. If you purchase this tool, I recommend you 
add wooden scales for comfort. 

NOTES: Ron Hock’s smaller knife is a joy to use, even without 
wooden scales. The end of the knife has a small hang hole, which 
is a nice touch. 

NOTES: Planemaker Steve Knight offers this tool in a variety of species. 
Of all the tools we tested, this one was the sharpest when it arrived. 
Knight is a fantastic sharpener.

NOTES: A great choice for all-around use. I particularly like how the 
blade gets skinnier behind the bevels. This makes the tool easier to 
hold when sharpening.

http://www.bluesprucetoolworks.com/tools/toolstore.htm
http://www.chestertoolworks.com/markingknives.htm
http://hocktools.com/products.htm#VK
http://hocktools.com/products.htm#VK
http://knight-toolworks.com/handtools.htm
http://www.leevalley.com/wood/page.aspx?c=2&p=32531&cat=1,42936,42949&ap=1
http://www.bluesprucetoolworks.com/tools/toolstore.htm
http://www.chestertoolworks.com/markingknives.htm
http://hocktools.com/products.htm#VK
http://hocktools.com/products.htm#VK
http://knight-toolworks.com/handtools.htm
http://www.leevalley.com/wood/page.aspx?c=2&p=32531&cat=1,42936,42949&ap=1
Schwarz, Chris
Note
Click on the photo of each knife to visit that maker's website.



Stickley Magazine Stand
Furniture built without a 

back can be alarmingly 

wobbly. We found a simple 

and sturdy way to make this 

open shelving unit stand fi rm.
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Before I began building Arts & Crafts furniture 
I collected Arts & Crafts furniture, and I came to 
know two key facts about magazine stands: One, 
they are surprisingly useful pieces of furniture in 
the modern home that allow you to store books 
in any available cranny in a room. And two: All 
of them wobble like a drunken sailor.

This defect is the result of the fact that they 
have no back, which actually happens to be one of 
their most charming features. If you place a lamp 
on top of any magazine stand, the light will fl ood 
behind the cabinet and illuminate the wall behind 
your books, pottery and most-favored objects. 
And this backlighting, as any photographer will 
tell you, is positively enchanting.

So the best way to fix this design defect is 
defi nitely not to add a plywood or solid-wood 
back to the piece. So what do you do? After some 
contemplation and experimentation, we found 
the solution: Two narrow strips of wood under 
the top two shelves. These “shelf supports,” as 
we call them, are then screwed to the sides of the 
case, making them anti-racking devices that are 
usually invisible. And with the assistance of the 
two wider stretchers below the bottom shelf, this 
magazine stand will stay rigid for a long time.

The other bit of engineering in this project 
is the joint that attaches the shelves to the sides. 
Dados are the traditional (and best) way to ensure 
the weight of your book collection doesn’t create 
enough downward force to ruin the unit. Dados, 
however, do almost nothing to prevent a case 
from racking, which is where the shelf supports 
and stretchers lend a hand. 

Every good cabinet is a careful balance of 
these attributes. If you ignore the engineering 
when designing a project, you run the risk of it 
dying an ignominious death at the curb of a fra-

ternity house some day. The other sin – almost as 
serious – is to overbuild a project with unneces-
sary reinforcement. When you do this, you could 
be wasting lumber or hardware that could be used 
in another project. You also could be adding bulk 
to a project that would benefi t from less weight. 
And you could be pumping up the visual chunki-
ness of the project by beefi ng up parts that would 
look better when slimmed down.

This harmony between function and form 
is an important component of any project, but 

it is something to be particularly mindful of as 
you build Arts & Crafts furniture. Furniture in 
this style was intended to integrate itself into the 
turn-of-the century family home.

Harmony Begins in the Wood
There is very little lumber in this adaptation of 
Gustav Stickley’s No. 79 magazine stand; about 
15 board feet of white oak would do the job if 
you’re lucky. But when you have so few parts in 
a project, you should pay close attention to the 
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http://www.woodworking-magazine.com/blog/SearchView.aspx?q=dados
Schwarz, Chris
Note
Click on the photo below to read more about dealing with dados in casework from our weblog.
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Quicker Cutouts
You can save some work for yourself down the 
road by roughing out the shape of the cutouts at 
the top of each side piece before gluing up the 
panel. The half-moon cutouts at the top are easier 
to rough out before you glue up the panel.

These cutouts will be routed to fi nal shape 
after the panel is glued up. So to lay out the shape 
at the top, make plywood templates using 1⁄1⁄1

2⁄2⁄ "-
thick plywood material, a compass and a ruler. 
See the construction drawing for details. Then cut 
out your shapes using a jigsaw, coping saw or band 

saw. Sand or rasp the edges of the pattern smooth. 
Take your time; little bumps will show.

Put your side pieces in place on your bench 
and pencil in the patterns in the appropriate place. 
Cut out the shapes on the pieces, but don’t get too 
close to your lines; I’d stay about 1⁄1⁄1

8⁄8⁄ " away from 
your line. Now you can glue up your panels and 
use the lines from the patterns to help align your 
parts correctly during assembly.

With a panel of this size, I recommend you 
apply glue to both faces of the joint and clamp 
every 12". Begin at the center of the panel and 
work out. Alternating clamps over and under 
the panel is always a good idea. When the glue 
is dry, rip each side to its fi nished width and cut 
the ends square. Then it’s time to rout the cutouts 
and shape the curves for the project.

quality of the boards that will show. Of the nine 
parts, you should be concerned with three: the 
sides and the lower stretcher at the front.

With these three parts you should select boards 
that show the most dramatic fi gure. Be willing to 
waste a few pieces of wood to get it. And be happy 
to make a couple extra cuts to get the coloring 
correct and the seams in the right place. To do 
this, here’s what you need to know.

When I started working with quartersawn 
white oak, I had the fortune of visiting Frank 
Miller Lumber Co. in Union City, Ind. This huge 
high-tech mill supplies much of the world with 
quartersawn lumber. The employees are happy 
to sell oak by the board foot to the home wood-
worker and by the train-car load to furniture 
plants. If you’re ever driving through central or 
eastern Indiana, it’s worth a detour.

During my fi rst visit, the guy who was pick-
ing our lumber could regularly grab boards with 
dramatic ray-fl ake fi gure on the board’s face by 
looking at the ends of the boards (which were 
painted brown, by the way).

Bemused, I asked him how he did it. He 
pointed to the annular ring pattern on the ends 
of the boards, which was visible under the paint. 
When these annular rings intersected the face of 
the board at exactly 90° – in other words, when 
they were straight up and down – the face of the 
board was more likely to exhibit the desirable ray 
fl ake pattern. Remember this the next time you’re 
at the lumberyard and looking at rough stock. 

Once you pick a dramatic board for the lower 
stretcher, turn your attention to the sides. It’s 
unlikely you’ll fi nd a perfect 10"-wide board in 
quartersawn white oak. They are pretty rare. That 
means you’ll need to glue up two narrower widths 
to end up with a 10"-wide side piece.

An easy mistake to commit is to make the 
sides by gluing together a wide board and a nar-
row one. This might be more material-effi cient, 
but it probably won’t look good in the end. The 
better solution is to make each side using two 
lengths from the same board that are 51⁄1⁄1

8⁄8⁄ " wide 
each. By gluing up your side pieces from a single 
board, the result is likely to look harmonious 
in grain and color. Matching the color is easy; 
matching the grain is a matter of flipping the 
boards over and over on your assembly bench 
until the result looks good.

Personally, I like it when the grain looks like 
a “Y” that branches up from the center seam 
of the side piece. Also note that if you’re going 
to hand plane your parts that you need to pay 
attention to which way the grain is running on 
the two pieces. I usually mark an arrow on each 
face that indicates the grain’s direction. These 
arrows quicken the process of fi guring out how 
to glue the boards together.

Now you can joint the long edges of your 
boards. But before you crack open the bottle of 
glue, there is one small detour ahead.

Here you can see three boards. All three are techni-
cally quartersawn, which is when the annular rings 
intersect the face of a board at somewhere between 
60° and 90° degrees. As the rings become more ver-
tical, the ray fl ake becomes more pronounced. The 
board at left has annular rings at 62°, the middle 
one is at 72° and the one at right is 90°.

The D-shaped cutouts will be easier to rout to their fi nal shape if you cut them to rough shape before 
assembling each panel. This step saves you some drilling and some tricky inside cuts. You also can see 
the arrows I’ve scrawled on the boards’ faces to indicate the grain direction of each piece.



Patterns Make Perfect
Whenever I have to make more than one tricky 
cutout in a project, I like to make a plywood pat-
tern and then rout the piece to its fi nal shape. For 
this project I made a pattern for the cutout at the 
top and the curve at the base of the sides. The 
pattern ensures that both cutouts will be identi-
cal, and you’ll be able to clean them up with just 
a bit of hand sanding. The other option is to cut 
the shape close and then use an oscillating spin-
dle sander to sand to your line. If you’re a whiz 
with this machine then feel free. I think a router 
is the less risky route to a crisp execution.
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Clamp the pattern to the side piece and then 
clamp these two pieces to your bench with the 
pattern sandwiched between your bench and your 
side piece. You’re going to need a pattern-cutting 
router bit for this operation, and I generally pre-
fer the pattern-cutting bits that have the bearing 
on the end of the router bit. This bit reduces the 
amount of spinning carbide that’s exposed below 
the router base (always a good thing), and it allows 
you to more easily clamp up your work. 

Pattern bits that have the bearing above the 
cutters generally need everything cantilevered 
off the end of your bench so the bit doesn’t cut 

The trick to using a spokeshave is push it in the 
direction that will push the fi bers down, instead 
of pulling them up, which produces tear-out. 
Think of the grain as the fur of a cat and the tool 
as your hand that pets it. It’s always best to pet 
the cat in a manner that smooths its fur.

Gustav Stickley No. 79 Magazine Stand
 NO. PART SIZES (INCHES) MATERIAL NOTES
 T W L

❑ 2 Sides 3⁄3⁄3 4⁄4⁄  10 40 White oak 

❑ 3 Shelves 3⁄3⁄3 4⁄4⁄  97⁄7⁄7 8⁄8⁄  13 White oak In 3⁄3⁄3 4⁄4⁄ " x 1⁄4⁄4⁄ " d. dados

❑ 2 Shelf supports 3⁄3⁄3 4⁄4⁄  11⁄4⁄4⁄  121⁄2⁄2⁄  White oak Pocket screwed into sides

❑ 2 Lower stretchers 3⁄3⁄3 4⁄4⁄  21⁄2⁄2⁄  121⁄2⁄2⁄  White oak Glued, screwed to case

into your workbench. These bits are invaluable 
for blind cuts (where the cut doesn’t pass through 
your work) but they’re not needed here.

A Bit of Hand Work
Now shape the curve on the lower stretcher. While 
you could create a plywood pattern and rout this 
curve, I encourage you to rough it out fi rst using a 
saw and try using a spokeshave for this operation. 
A spokeshave with a slightly curved sole makes 
short work of this shaping operation. And even 
if you cannot manage to get your tool to leave a 
perfect surface that’s free of tear-out, the edge 
will never show because it faces the fl oor.

If you do not own a spokeshave with a curved 
sole, there are two excellent modern versions now 
available that I can recommend. The spokeshaves 
by Lie-Nielsen and Veritas will open curvaceous 
new worlds for you. (See the Supplies box for 
contact information.) I would caution you against 
purchasing inexpensive spokeshaves, such as 
those from Kunz and Anant. I have found these 
tools need a great deal of tuning.

Remember to work with the grain with these 
tools. In the case of a curve such as this, this 
means you should almost always work from the 
hill and into the valley, as shown below.

The fi nal bit of shaping is the slight radius at 
the top corners that is shown in the construction 
drawing. Lay this out with a compass, cut it close 
with a saw and smooth the edge with sandpaper. 
Start with #100 grit and progress to #220.

Routing Dados
The best way to rout the 3⁄3⁄3

4⁄4⁄ "-wide x 1⁄1⁄1
4⁄4⁄ "-deep dados 

in the sides is to make the T-square jig shown 
on page 25 of this issue. You want your dados to 
begin at the back of the cabinet and stop 1⁄1⁄1

4⁄4⁄ " in 
from the front edge. To do this operation con-
sistently six times, I recommend you screw or 
nail a stop to your T-square jig that will halt the 
router at the correct place every time. This takes 
a couple extra minutes of work, but it prevents a 
careless slip of the hand.

Make each dado in two passes with your 
plunge router and a 3⁄3⁄3

4⁄4⁄ "-diameter straight bit: First 
with the bit set to about 1⁄1⁄1

8⁄8⁄ " and then with the 
bit sent to 1⁄1 ⁄1

4⁄4⁄ " below the base of the tool. As 
always with this tool, move the router swiftly 
and smoothly for the best results.

Here you can see the side and pattern clamped 
up for routing. When making this cut, move 
the router clockwise around the opening. Move 
quickly and smoothly, and try not to hesitate at 
any point during the cut. This will reduce the 
chance of scorching the edge.

The two common types of pattern-cutting 
router bits are shown here. The bit at the top has 
the bearing above the cutting fl utes, which is 
designed for blind cuts. Below that is a bit with 
the bearing at the end of the cutter, which I pre-
fer for this operation.

“Whether made into a wooden pillow 
or table, wood with excellent grain is a 
guarantee of splendid poems, and the 
composition of perfect documents.”

— Liu Sheng
from “Ode to Fine Grained Wood,” 

a Chinese text from the second century, B.C.

Pattern

Router direction
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Notching the Shelves
Now you need to fi t each shelf piece into its dado. 
If you planed your lumber accurately, it should 
fi t snugly into the dado. If it’s a little tight you 
can either hand plane the shelf to fi t, which is my 
usual method, or carefully send it through your 
planer for one more light pass – a risky opera-
tion. If you overshoot and make the shelf too thin, 
you can tighten up the dado by gluing a strip of 
veneer in the dado and fi t the shelf again.

Once your shelves fi t in your dados, you need 
to fi t the front edges around the rounded routed-
out section where each dado terminates. While 
you could chisel the end of the dado square, any 
error will show as an ugly gap at the front edge 
of your shelf. The better option is to saw a notch 
in each shelf and clean the notch up with a chisel. 
With a shop-made chiseling guide, your success 
is almost guaranteed.

The fi rst step is to lay out the 1⁄1⁄1
4⁄4⁄ " x 1⁄1⁄1

2⁄2⁄ " notches 
so that the shelves will fit into the dados and 
sit back 1⁄1⁄1

8⁄8⁄ " in from the front edge of the sides. 
This setback adds another nice shadow line to 
the project and saves you from having to fi t the 
shelves perfectly fl ush to the front edge. Lay out 
your lines with a marking knife and cut the notch, 
leaving just a sliver of waste.

You can cut this notch with a band saw, but 
this is an excellent opportunity to instead practice 
with a hand saw. Sawing to a line is a worthy skill 
worth developing.

A chiseling guide is a jig that takes about fi ve 
minutes to fabricate and will make this paring 
operation a snap. It’s made using three pieces 
of wood: a small scrap of waste wood from the 
project and two scraps of thin plywood. Nail the 
plywood to the scrap as shown in the photo at right 
and clamp the chiseling guide to your shelf.

First Assembly
Now you’re almost ready to start putting the 
pieces together. Before you fi t the stretchers and 
supports, plane or sand your parts so they are 
about ready for fi nishing. This is an important 
point. If you fi t the stretchers and supports before 
sanding or planing, they won’t fi t as snugly when 
you assemble the unit at the end.

Clamp up the shelves between the side pieces 
and stand the unit up on your bench. Now you 
want to do the critical fitting. Cut the lower 
stretchers to their fi nal length so they fi t snugly 
between the side pieces of your clamped-up case. 
Do the same thing for the two shelf supports.

You can do this fi tting operation on your table 
saw. I, however, like to use my shop-made “shoot-
ing board.” A shooting board guides a hand plane 
so it trims off small increments. It’s my favorite 
way to sneak up on a tight fi t.

Once you get the stretchers and supports fi t-
ting snugly, cut the pocket holes for the screws 
that attach these parts to the side pieces. Using 
your pocket-hole jig, bore the screw pockets on 
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Routing the dados in the sides with the T-square jig ensures straight and clean dados that stop exactly 
where they are supposed to. It is an elegant solution to a thorny problem with case joinery.

A marking knife or chisel is the perfect tool to lay 
out the notches on the shelves. Assemble and 
clamp the case, then use the sides as a guide to 
mark the notches.

When sawing the notches, the best way to ensure 
your success is to begin the cut correctly. Use 
your thumb and index fi nger to guide the saw 
blade as you begin the cut.

the bottom edge of each shelf support and on the 
inside face of the lower stretchers. These screws 
will add a bit of inexpensive insurance. 

Dry-fi t all the parts of the magazine stand 
on your bench. Clamp it up like you were going 
to glue things for real. Now glue and clamp the 
shelf supports and stretchers to the underside of 
the shelves. I really recommend you do this with 
the shelves clamped in place between the sides 
– even though you’ll have to take care and not let 
your glue squeeze out and onto the sides.

Once the glue has dried, you can drive all 
the pocket screws home. If you are building this 
project in oak, here’s a word of advice: Rub the 

threads of the screws with a bit of paraffi n or 
beeswax before driving them. Oak is such a dense 
wood you can easily snap the screw heads off.

After the glue dries, remove the clamps and 
disassemble all the pieces. Do any fi nal sanding 
or smoothing at this stage.



Finishing Decisions
Whenever I fi nish a shelving unit or cabinet, I like 
to fi nish it when the parts are disassembled and 
then glue it up after the topcoat fi nish is dry. This 
process is delayed gratifi cation at its best.

Finishing the parts before assembly makes 
them easier to fi nish (everything is fl at with no 
vertical surfaces), but it takes a bit more time. You 
have to tape off all the joints that will be glued so 
you don’t seal them up with the fi nish. However, 
the inconvenience is outweighed by the quality 
results. The inside surfaces of the project end 

up well fi nished – a mark of good construction.
Tape off all the dados and their mating edges 

with masking tape – I prefer the blue painter’s 
tape that doesn’t leave a sticky residue behind.

I recommend the fi nishing technique outlined 
in this issue on page 30. It’s an improved and faster 
adaptation of a version we have been refi ning dur-
ing the last six or seven years. Once the color is 
dry, add two or three coats of spray lacquer. This 
project is small enough that a couple aerosol can 
of spray lacquer will do the job (though the cans 
are expensive; about $8 each).

Supplies
Frank Miller Lumber Co.
1690 Frank Miller Road
Union City, IN 47390
800-345-5711 or frankmiller.com

Lee Valley Tools
800-871-8158 or leevalley.com
Veritas Round Spokeshave 
#05P33.03, $65

Lie-Nielsen Toolworks
800-327-2520 or lie-nielsen.com
Small Curved Bottom Bronze 
Spokeshave, $75

Prices correct at publication deadline.
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This chiseling guide ensures the chisel cuts 
exactly where you want and no deeper. Make this 
paring cut with a couple passes of your tool to get 
the hang of the operation.

My shooting board is made from a few layers of 
plywood that are glued and screwed together. 
Any plane with the sides ground 90° to the sole 
can be used for shooting, though I fi nd that 
planes with more mass are more accurate.

If you don’t have a pocket-hole jig, you can rig up the jig shown here to do the job with a stepped drill 
bit. The workpiece is angled at 15°. Set the depth of the drill bit to stop cutting right before it breaks 
through the end of the workpiece. This will take a little trial and error to set right.

I use a smoothing plane to prepare my parts for 
fi nishing. Sandpaper or scrapers are the other 
logical choices. Which method you select will 
alter how the color is absorbed by the oak. See 
the article in this issue on Arts & Crafts fi nishes 
(page 30) for details.

Final Assembly
Once the fi nish is dry, glue up the case. Put glue 
in the dados and knock the shelves in place. 
Clamp everything up. Clean up any squeeze-out; 
it should be easy to wipe up thanks to the already-
fi nished surfaces. Once everything is clamped 
and square, drive the pocket screws home. Allow 
the glue to cure and remove the clamps.

This is the fourth magazine stand I’ve either 
built or bought for our home. And it’s the only one 
with real backbone. The system works. WM

— Christopher Schwarz

http://www.frankmiller.com/
http://www.leevalley.com/wood/page.aspx?c=2&p=49142&cat=1,50230&ap=1
http://www.lie-nielsen.com/catalog.php?sku=SBS


Lending a Hand to Power Tools
The four most useful hand planes for the modern power-The four most useful hand planes for the modern power-The four most useful hand planes for the modern power tool woodshop.

It’s easy to get labeled by your fellow wood-It’s easy to get labeled by your fellow wood-I
workers as a power-tool junkie (a Normite) or a 
hand-tool Luddite (a Neanderthal). The truth is 
that most woodworkers fall somewhere between 
those two extremes. And with good reason.

Using a combination of hand and power tools 
can be an effective one-two punch of quickness 
and accuracy. Power tools excel at converting 
rough stock to usable lumber, which is exhausting 
and tedious if done by hand. And hand tools pro-
vide the fi ne detailing and perfectly fi t joints that 
can be a challenge to achieve with power tools.

So where do you start? Most of us begin wood-
working with power tools, which allow us to 
accomplish great feats of furniture-building when 
our woodworking skills are in their infancy. As 
our skills develop it’s natural to become inter-
ested in hand tools. But many early attempts 
with planes and chisels are usually stymied by 
one missing skill: sharpening.

A keen edge is the secret to success with hand 
tools. Sharpening takes a little study and practice, 
but everyone can learn it. Our best advice? Take 
a sharpening class. If that’s not an option, get one 
of these books: Leonard Lee’s “The Complete 
Guide to Sharpening” or Thomas Lie-Nielsen’s 
“Complete Illustrated Guide to Sharpen-
ing” (both from The Taunton Press).

Once you commit to sharpening, you 
will want to purchase some planes. But 
which ones? Stanley alone made hundreds of 
styles. And while many of these tools look useful, 
you don’t need many to get started. In fact, after 
much historical research and work at the bench, 
I’ve found that most woodworkers need only four 
hand planes to complement their power tools. 

Low-angle Block Plane
The first plane you should buy is a low-angle 
block plane with an adjustable mouth. They are 
the simplest plane to sharpen and set up. They will 
open your eyes to what other planes can do. And 
they begin tuning your fi ne motor skills (such as 
where to apply pressure and sensing when you 
are cutting square) to handle other planes.

So what is it good for? You should fi rst assign 
it to one of the most dreary jobs: dressing the 
edges of your work. Without a doubt, one of the 

worst tasks in woodworking is hand-sanding the 
edges of your boards to remove machine marks. 
With one or two light swipes, a block plane slices 
away the saw and jointer marks and leaves a bright 
and shimmering surface behind that’s ready for 
fi nishing. It is a fast and effective way to prepare 
your edges; and this act is the fi rst reward for 
those who learn to sharpen.

Other tasks for the block plane: Whenever you 
have two parts of a joint that aren’t fl ush, a lightly 
set block plane can trim the proud part of the joint 
fl ush with a few well-placed swipes. This is not a 
task to assign to a belt sander (too aggressive) or 
a sanding block (too tedious). Block planes also 
trim small doors and drawers to fi t their openings 
(larger doors require longer tools). The low angle 

of the tool allows you to trim end grain. In gen-
eral, I avoid planing end grain. But it’s occasion-
ally unavoidable, and the low-angle block plane 
is ideal for this job, especially after you wet the 
surface with paint thinner. I also use the block 
plane to round over sharp edges of workpieces 
and even plane chamfers on long edges. These 
take a little practice to master, but your skills 
will advance quickly with a block plane because 
it will never be far from your hand.

Sharpening tip: Sharpen this tool so the edge 
is square to the sides and straight.

Smoothing Plane
The next plane to buy is a smoothing plane. This 
is the name for just about any plane that is about 
9" long. Using Stanley’s numbering system, these 
are typically a No. 3 or a No. 4 plane. These tools 
are designed to be the last tool that touches the 
surface of the wood before fi nishing. They are 
supposed to take a very fi ne cut and remove the 
top layer of wood cells that has been marred 
and compressed by our machines (or other hand 
planes) during construction.

In a traditional woodshop, the smoothing 
plane shares equal importance with the lon-

ger planes that make stock fl at and true. 
But in the modern workshop, machines 
do most of the fl attening and straighten-
ing tasks. In practice, I have found the 

smoothing plane to be an effective replacement 
for a random-orbit sander. I go from machine-
fl attened wood to the smoothing plane, and then 
(if necessary) a card scraper and some quick hand 
sanding with #220-grit paper. 

Why use these planes instead of sandpaper? 
Once you get some practice, a smoothing plane 
can be as fast as sanding. And it’s defi nitely more 
enjoyable than power sanding. It takes some skill 
to sharpen and use a smoothing plane properly, 
but the rewards are substantial.

For many woodworkers, smoothing planes 
become as indispensable as block planes. In fact, 
as you become skilled with them you’ll start to 
use them for almost any trimming task: truing 
edges, trimming joints fl ush and the like. I like 
to use the smoothing plane to fi t a workpiece into 
a dado or rabbet with amazing accuracy. Here’s 
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Jointer plane

Smoothing plane

Shoulder planeShoulder plane

Low-angle block planeLow-angle block plane
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http://www.woodworking-magazine.com/blog/SearchView.aspx?q=planes
Schwarz, Chris
Note
Click on the image below to read more about the topic of handplanes from our weblog.



The jointer plane excels at truing stock, both the 
long edges and faces of boards. The pencil marks 
on the wood in the photo are low spots found by 
the plane after two passes over the board – which 
was fresh from the planer.

The shoulder plane is a joint-trimming maestro. 
This tool will fi t tenons, rabbets, raised panels and 
shiplaps with ease.

The smoothing plane is the thoroughbred of the 
shop and is kept highly tuned. Make sure the 
shavings come out of the center of the mouth.

A block plane can skim the machining marks from  
the edges of your boards, leaving a ready-to-fi n-
ish surface behind.

an example: Say you have a 3⁄3⁄3
4⁄4⁄ "-wide dado for a 

shelf but the shelf is just a shade too thick. Run-
ning it through the planer is risky and sanding it 
is tiresome. Get your dial caliper and measure 
the width of the dado and the thickness of the 
shelf. Let’s say the shelf is .006" too thick. Set 
the smoothing plane for a fi ne cut (it’s easy to dial 
the tool in to take a .001"-thick shaving). Make 
three passes with the plane across each face of 
the shelf. Chances are, the shelf will fi t perfectly 
now. And you have the added benefi t of the shelf 
being ready to fi nish.

Sharpening tip: The cutting edge of a smooth-
ing plane needs to be slightly cambered across 
its edge, usually by just a few thousandths of an 
inch. Achieving this camber isn’t tough; both 
sharpening books we recommend show you how 
to do this. The camber prevents the corners of 
your cutting edge from digging into the work and 
cutting little tracks that you can see and feel.

Set-up tip: The iron needs to be perfectly cen-
tered in the mouth of the plane. I set this close 
with the plane’s lateral adjustment lever and then 
fi ne-tune its position with small hammer taps.

Shoulder Plane
The shoulder plane is the ultimate fi tting tool. 
Because the tool’s iron extends to the far left and 
right edge of the tool’s sole, you can completely 
trim one surface while pressing the tool against 
another adjacent surface. Most people use these 
tools to trim the cheeks and shoulders of tenons. I 
also use this tool to increase the depth and width 
of rabbets. And I use it to fi t shiplap, tongue-and-
groove and half-lap joints.

Some power-tool people deride the tool as 
a fi x for poor machinery setups. I disagree. No 
matter how well you set up your router table or 
table saw, there will be variation in your joints. 

And a few thousandths of an inch can ruin a 
good fi t. These inaccuracies can be due to the 
fact that the wood is slightly bowed. Or that you 
have released internal tension in the board as 
you have machined it. Or that you didn’t hold 
the workpiece with the exact same downward 
pressure that you did with your test piece. No 
matter what the cause of these inaccuracies, the 
shoulder plane will make things fi t.

Sharpening tip: The cutting edge must be 
sharpened square to the sides of the iron. 

Jointer Plane
This long-bodied plane is one of my favorites. It’s 
like having a steel straightedge that can fi x any 
problems it fi nds with bowed stock. And when 
the jointer plane (usually a No. 7 or No. 8 in the 
Stanley line) is working right, your other planes 
work faster and better. Here’s why:

Sometimes the wood that comes from a pow-
ered jointer and planer can still have some prob-
lems, such as snipe on the ends. While boards 
with a little snipe might be acceptable in some 
cases, sometimes you need really fl at stock. A few 
swipes with a jointer plane can fi x the problem.

Perfectly fl at stock is always a boon for accu-
rate joinery, no matter if you are headed to the 
dovetail jig, the router table or the table saw. The 
jointer plane also has the added benefi t of bring-
ing all your surfaces to the point where they can 
be touched up quickly with a smoothing plane. 
With the snipe eliminated, the smoothing plane 
has a lot less work to do.

As you become adept at using your jointer 
plane, you’ll also fi nd it more accurate than your 
powered jointer at truing edges for panel glue-ups. 
I know that sounds like a stretch, but it’s true.

Sharpening tip: Like a smoothing plane, 
the cutting edge of a jointer plane needs to be 
slightly cambered across its edge by just a few 
thousandths of an inch.

How to Buy These Tools
I’m frequently asked which brand of plane is 
best. Even lousy hand tools are expensive. Here 
is my philosophy: If you enjoy fi xing antique 

tools, breathing life back into a piece of history, 
vintage tools are for you. Rest assured that this 
route (though it seems cheaper) requires hours of 
research, hunting down the tools and fi xing them 
up before you’ll ever put them to wood.

As far as new planes go, I don’t recommend 
the new Stanley, Anant, Kunz or low-end hand 
planes from the Far East. These tools can be tuned 
for rough work, but not for fi ne woodworking.

This brings me to my point: To buy a good 
tool that will go to work immediately, you need 
to spend a little money. But rest assured that this 
is an investment for several lifetimes. 

While almost everything with a power cord 
on it ends up in the landfi ll, good hand tools last 
several lifetimes. Lie-Nielsen Toolworks, Veritas 
and Clifton (to name a few of my favorites) make 
tools that will exceed your expectations.

And when your tools work at a higher level 
than you do, you’ll strive to keep up. And that’s 
when you can dispose of the labels of Normite or 
Neanderthal for a new one: Craftsman. WM

— Christopher Schwarz
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“Because people are dead, it does not 
follow that they were stupid.”

— David Pye
author, “The Nature and Art of Workmanship” 

Schwarz, Chris
Note
Click on the paragraph at left to visit Patrick Leach's website -- the best place to begin an education in vintage Stanley planes.

http://supertool.com/StanleyBG/stan0a.html
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“Handle your tools without mittens.”
— Benjamin Franklin (1706 - 1790)

“Poor Richard’s Almanac” Glossary
Woodworking’s lexicon can be overwhelm-Woodworking’s lexicon can be overwhelm-W
ing for beginners. The following is a list of terms 
used in this issue that may be unfamiliar to you. 
Check out woodworking-magazine.com for an 
expanded and searchable glossary.

bench dog (n)
A length of metal or wood that is inserted in a 
hole on a workbench to secure workpieces. It 
can be used in conjunction with a similar dog 
on a bench vise to capture a workpiece between 
two points, holding it fast. When securing wood 
this way, avoid tightening the vise more than is 
necessary; you could bow the work.

ferrule (n)
A metal ring secured around a smaller piece 
of metal or wood to reinforce it. Ferrules are 
found where the metal part of a tool intersects 
its handle. The ferrule prevents the end of the 
handle from splitting as the handle is knocked 
onto the chisel’s blade.

gel stain (n)
An oil-based pigmented stain that is thicker in 
consistency than traditional oil-based stains. 
Ranging in consistency from heavy cream to 
almost peanut butter, gel stains are formulated 
to work well on vertical surfaces (fewer runs) and 
on woods that are diffi cult to stain, such as pine 
and poplar. The thicker consistency of gel stains 
is supposed to prevent the stain from absorbing 
unevenly, which causes ugly blotching.

heat treating (n)
The process of heating a piece of steel (typically 
to 1,450° to 1,500°) to harden it so it will take 
a keen edge. After the steel has been hardened 
and quenched it will be brittle and so it must be 
then tempered at a lower temperature (325°) to 
toughen the edge for cutting wood.

Medium Density Fiberboard (n)
An engineered panel product (usually abbreviated 
as MDF) consisting of wood fi bers that are glued 

under heat and pressure. First manufactured 
in 1924 by the founder of the Masonite Corp. 
The “medium” in its name refers to the fact that 
it weighs between 33 and 50 pounds per cubic 
foot. The less common High Density Fiberboard 
weighs between 50 and 80 pounds per cubic foot. 
MDF has no grain structure and no voids. Most 
variants are susceptible to water damage.

medullary rays (n)
A structure in a tree that stores and delivers food 
horizontally through the trunk. In some species, 
such as oak, the medullary rays can be quite large. 
When the tree is quartersawn, the rays become 
visible on the face of the board. This feature is 
sometimes also known as “ray fl ake.”

nail set (n)
A steel punch-like rod that is used to position the 
head of a nail fl ush or below the surface of the 
wood. They are available in a variety of diameters 
and with a number of tips for certain jobs. They 
are essential tools for any fi ne work being done 
with a hammer. While modern pneumatic nail 
guns automatically set the nail below the surface 
of the wood, a nail set is still handy because 
occasionally the nail gun fails.

Neanderthal (n, slang), a.k.a. galoot
A woodworker who prefers hand tools to power 
tools, occasionally to the exclusion of power tools 
from their shops altogether. In general, their 
media hero is Roy Underhill (sometimes called 
“St. Roy”), the host of PBS’s “The Woodwright’s 
Shop.” Neanderthal woodworkers typically use 
a separate slang lexicon to describe their work. 
A couple examples: “tailed apprentice” is the 
term for power tool. “Crispy” is the term for a 
vintage tool in mint condition.

Normite (n, slang)
A term used primarily by Neanderthals to 
describe woodworkers who use only power tools. 
“Normite” refers to Norm Abram, the host of 

the popular PBS program “The New Yankee 
Workshop.” Abram is know for his affection for 
power tools, though Neanderthals have noted 
(and secretly been thrilled by) recent episodes 
that show Abram using hand tools in his work.

particleboard (n)
Similar to Medium Density Fiberboard (MDF), 
this engineered product is made using waste 
wood and adhesive pressed under heat and pres-
sure. The bits of wood used in particleboard are 
larger than the fi ne fi ber in MDF, making the 
panel less consistent. Like MDF, particleboard 
is vulnerable to moisture. 

pilot hole (n)
A small hole drilled in your work that is intended 
to guide a fastener. The hole will ensure the fas-
tener is driven in the desired direction and clears 
some waste wood to prevent your work from 
splitting when the fastener is driven in place. 

racking force (n)
In woodworking, this term typically refers to a 
twisting force on an assembly, such as a door, 
cabinet or chair. Racking forces are those that 
press on your projects at angles other than 90°.

scales (n)
The wooden handle on a knife.

shear forces (n)
In woodworking, this term typically refers to 
the effect of gravity and the weight of objects 
on cabinet parts, particularly shelving. The force 
comes from one direction and is typically paral-
lel to the sides of a case piece.

Speed Square (proper n)
A small triangular-shaped layout tool that com-
bines aspects of try, miter and framing squares. 
The tool has a lip on one side to allow it to hook on 
your work. Typically used in home construction, 
but is also common among woodworkers. WM

Ferrule

Nail setNail set

Speed Square

Schwarz, Chris
Note
Click on "Glossary" at left to visit our searchable online glossary of woodworking terms.

http://www.woodworking-magazine.com/glossary.asp


Better Dados for Casework
We wanted perfect dados: 

precise in size and location. 

All it took was a router and 

a simple T-square jig. 

Dados are a “bread and butter” kind of joint. 
They’re simple and strong, and a router with a 
straight bit and a way to guide it are all you need 
to make them quickly and accurately. Of course, 
dados can be made with the table saw and a dado 
set, but more often than not, this is an unwieldy 
operation if you are working with long pieces. 
Much of the time it’s easier to move the tool across 
the wood, than to move the wood over the tool.

The “T-square” jig is an ideal way to guide 
the router for cutting dados. It can be put together 
quickly, and adapted to many different circum-
stances. In its simplest form, there are only two 
pieces: The guide that goes on top of the work 
and the bar that goes against the edge of the work, 
which provides a place to clamp and to accurately 
locate the cut. Additional pieces can be added to 
the jig to make clamping easier and more secure, 
to allow you to stop and start the cut, to make an 
odd width and to keep your router from “jump-
ing” out of place when you switch it on.

I’ve made a lot of these jigs. While they are 
simple in form, making a good one requires atten-

tion to detail and a few tricks. Too often, these 
T-square jigs aren’t quite at 90°. Or there is no 
easy way to clamp it to your workpiece. Both 
problems lead to sloppy work. Here’s how to 
avoid those common pitfalls. 

Select the materials for your jig with care. I 
like to use 3⁄3⁄3

8⁄8⁄ "- or 1⁄1⁄1
2⁄2⁄ "-thick Baltic birch plywood 

for the guide – it’s a stable and strong material, 
and the multi-ply edges wear well. I’ll make a 
couple of cuts on the table saw and check the edge 
against a reliable reference (such as a machin-
ist’s straightedge or my table saw’s fence face) 
to ensure I have a straight edge to run the base 
of the router against. The other advantage of 
plywood is that it is thin enough to be out of the 
way of the handles of the router, and can be eas-
ily cut wide enough to provide plenty of surface 
area for clamping.

I usually make the bar from solid wood that is 
about 1 ⁄1 ⁄1

8⁄8⁄ " thinner than the workpiece (i.e., I use 
a 5⁄5⁄5

8⁄8⁄ "-thick bar to cut dados in 3⁄3⁄3
4⁄4⁄ "-thick wood). 

This ensures that the guide part of the jig lays 
fl at on the surface to be dadoed, and that the jig 
and the workpiece can be fi rmly clamped to the 
bench. Before putting the jig together, I like to 
run the guide bar stock over the jointer to make 
sure it also is straight and true. With both parts 
straight, it’s time to put this jig together.
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1⁄2⁄2⁄ " thick Baltic birch 
plywood guide

Solid wood clamping/
locating bar is 1⁄8⁄8⁄ " thinner 
than material to be dadoedthan material to be dadoed

Dado in clamping/locating bar Dado in clamping/locating bar 
positions cut exactly

Second piece of plywood Second piece of plywood 
provides additional clamping provides additional clamping 
surface and keeps router against surface and keeps router against 
guide at start of cut
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Square the Square; Choose a Router
Of course, if the jig isn’t square it won’t be worth 
using, so here’s how I make sure that it goes 
together precisely. With a bit of glue and one 
screw I fasten the guide and bar together, as 
shown below. Using only one screw at fi rst lets 
me adjust the angle between the guide and the 
bar to a perfect 90°. Then I clamp a speed square 
across the two parts. Once the square is in place, 
I drive a second screw through the two pieces to 
make the attachment permanent, and then I wait 
for the glue to dry.

While the glue is drying, I set up a router with 
the appropriate bit. A router with a fl at area on 
its base plate (as shown below) is the one to use, 
because a round-base router is likely to have the 
bit off center. If the bit isn’t perfectly centered, 
and the exact same spot on the router base isn’t 

Make sure the jig is square – secure the parts with glue and one screw, clamp a square in place, then 
fasten with a second screw.

Use a router with a straight, not round, base and 
run the same edge against the jig every time. 
Make a mark on the router with a permanent 
marker as a reminder.

Use your layout marks to line up the jig in the 
exact location. 
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run against the edge of the guide, the cut will be 
off the mark. If a round-base router is all that is 
available, I replace the factory base plate with 
a square or rectangular shop-made one. Even 
with a square-base router, it’s prudent to always 
run the same edge of the router base against the 
guide, as there can be some variation in the dis-
tance from the bit to the edge. Some routers will 
have a different distance from the bit to the end 

of the base plate, and this may cause problems 
if you’re making a stopped cut. Draw or mark on 
the router base plate, and on the jig, an indication 
of the proper orientation.

With the depth of the router set to the correct 
dimension, I make a test cut, letting the bit cut 
through the bar. This cut through the guide bar 
can now be used to locate the cut exactly on the 
work, as shown below – no adding the distance 
from the base plate edge to the bit or any other 
fussiness. Lay out the location on the workpiece, 
locate the cut in the guide bar against the marks 
and clamp the jig in place.

Secure the Work and Fix the Location
Two clamps are needed to keep the jig from shift-
ing. I place a clamp on the guide that clamps both 
the guide and the work down to my bench, as 
shown at right. A sliding bar clamp will securely 
hold the guide bar to the edge of the workpiece. 
Making the bar as long as possible provides plenty 
of room for your clamps. An alternative loca-
tion for the second clamp is to clamp down on 
an additional piece on the opposite side of the 
router from the guide.

When making a jig, keep in mind that it may 
need to be placed near the end of a board on either 
the right- or left-hand side, or in the middle of a 
board. Carefully plan your clamp locations before 
you put the jig together. It’s no fun to spend an 
hour making a jig only to fi nd that it isn’t pos-
sible to securely clamp it down, or that the only 
locations available for clamping interfere with 
some part of the router.

If you want to locate the cut a specifi c distance 
from the end of a board, a block of wood can be 
added to the underside of the plywood guide, to 
butt against the end of the piece. Plus, if you’re 
making a series of regularly spaced dados, you 
simply can adapt the jig by making a wider guide, 
and attaching a piece to the bottom of the guide 
that is the exact width of the dado. After you cut 
the fi rst dado, place the piece on the bottom of 
the guide in it and then clamp the jig down. Then 
you can cut the next one.

Blocks can be added on top of the plywood 
guide to limit the travel of the router and make 
a stopped dado at one or both ends of the piece. 
These can be located by drawing the dado directly 
on the workpiece, setting the depth of cut of the 
router to zero, and locating the router in place. 
The blocks can then be placed to catch the ends 
of the router base plate at the beginning and end 
of the cut, as shown on the next page.

In use, the router needs to be pushed fi rmly 
along the plywood guide. Often, especially when 
starting or stopping the cut, there is a tendency 
to let the router drift away from the guide. A 
second guide can be located on the opposite side 
of the router that will trap it in place (shown at 
right), preventing it from drifting away from its 
intended path.

“Give me six hours to chop down 
a tree and I will spend the 
first four sharpening the ax .” 

Abraham Lincoln (1809-1865)
U.S. president

Flat edge of 
router base



The second guide bar can also be used to make 
dados of different widths. If you’re routing a dado 
for a piece of plywood that is slightly less than its 
nominal dimension, you can use a smaller diam-
eter cutter, set the second guide the right distance 
from the fi rst, and make the cut in two passes. 
Again you can set the distance by clamping the 
guide to the work, setting the depth of the router 
bit so it just touches the surface, then locate the 
guides by positioning the router on your layout 
marks. This second guide is also the easiest way 
I have found to place a second clamp.

You’re not limited to square cuts, or to any 
profi le of router bit for that matter. If you need 
to make an angled cut, simply fasten the guide 
to the bar at the angle you want. If you’re using 

two guides, one on each side of the router, you 
can even make dados that taper in width. This is 
a good trick if making a relatively wide sliding 
dovetail joint. You can make one end slightly 
wider than the other so that the joint slides easily 
together, and then locks in place the last inch or 
two. This jig offers many possibilities.

Make Your Cut
Once you have the jig clamped in place, cutting 
the dado is simply a matter of turning the router 
on, and pushing it against the guide as you move 
it across the board. You need to be careful as you 
start the router that it doesn’t jump back towards 
you. When you hit the edge of the workpiece, 
you’ll encounter some resistance, and you don’t 

You can also attach a stop on the bottom of the jig to locate dados at a con-
sistent distance from the end of the board.

Make the jig big enough to give you room to clamp it down without the 
router interfering with the clamps. Clamp in two places to be certain that the 
jig doesn’t slip.

Attach a second guide on the other side of the 
router to make dados of any width wider than 
your bit. This also prevents router drift.

With the depth of cut set at zero, you can use layout marks on the workpiece to accurately locate stops. 
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want the leading edge of your cut to be away from 
where it is supposed to be. A small block, can be 
placed on the opposite side of the guide to prevent 
the router from wandering at the start of the cut. 
You may also need to clamp a piece of scrap on 
the edge of the board where the cutter exits to 
prevent tear-out. The alternative is to back in to 
the far edge of the dado for the same reason. 

A T-square jig is the key to perfectly precise 
dados for all your casework needs. WM

– Robert W. Lang

Bar

Stop

Stop dado cut here

Stop



Four-Four-Four hour Bookcase-hour Bookcase-
This attractive but simple 

bookcase is quick, affordable 

and requires only a few tools. 

It’s a great weekend project.

The Arts & Crafts magazine stand on page 16 is The Arts & Crafts magazine stand on page 16 is T
certainly beautiful, but sometimes you need more 
storage space than it offers. This 6'-tall bookcase 
is well within your grasp using the simple tech-
niques outlined here.

Don’t snicker at the promises at the top of this 
page. We went to our local home-center store 
and purchased fi ve 1 x 10 x 6' and one 1 x 3 x 8' 
dimensional pine boards, 28 square feet of 5⁄5⁄5

16⁄16⁄ "-
thick tongue-and-groove beadboard paneling and 
an 8' length of crown moulding. Total cost: $115. 
By purchasing the lumber already dimensioned to 
3⁄3⁄3

4⁄4⁄ " thickness, we saved lots of time, and avoided 
the need for a planer and jointer.

I used a table saw to cut the lumber to width and 
length, a router (with just one bit and one setup) to 
cut the joints, a miter saw to cut the moulding, a 
random-orbit sander, a couple clamps, a hammer, 
nail set and a drill. That’s all you need in your 
shop to make this (or a whole library) of sturdy 
and attractive bookcases.

If this were garage shelving, you could have 
screwed the fixed shelves in place and walked 
away. But we wanted these shelves to have the 
strength of traditional cabinetry. These same tech-
niques can also be used to produce oak, walnut 
or cherry shelving if that’s your preference, but 
the cost will be greater.

To support and align the three fixed shelves 
we used our router dado jig (page 25) to plow 1⁄1⁄1

4⁄4⁄ "-
deep x 3⁄3⁄3

4⁄4⁄ "-wide dados in both side pieces. The 
top dado is located 13⁄3⁄3

8⁄8⁄ " down from the top edge. 
This locates the cabinet’s fixed top (called out as 
a fixed shelf in the cutting list) so the bottom edge 
of the crown moulding will overlay the shelf by 3⁄3⁄3

8⁄8⁄ " 
(this allows room for nailing the crown in place). 
The bottom dado is cut 21⁄1 ⁄1

4⁄4⁄ " up from the bottom 
to allow a 21⁄1 ⁄1

4⁄4⁄ "-wide kick strip. The middle fixed 
shelf and dado are centered between the upper 
and lower fixed shelves.

With these dados created I used the same 
router setup (a 3⁄3⁄3

4⁄4⁄ "-diameter straight bit making 

a 1⁄1 ⁄1
4⁄4⁄ "-deep cut) to run a rabbet on the back edge 

of both of the sides. Like many quality routers, 
the DeWalt DW621 plunge router comes with an 
edge guide that allows us to set the 3⁄3⁄3

4⁄4⁄ " bit to take 
only a 3⁄3⁄3

8⁄8⁄ "-wide pass while guiding along the back 
edge of the side. 

With the joinery complete, the rest is easy. Glue 
is not adequate to hold everything together, so we 
opted to use an old woodworking technique that 
isn’t discussed enough these days: toenailing.

Toenailing is the process of angling a nail 
through one board and into another board to lock 
the two boards together. This is done from inside 
a corner (see the illustration at right) to hide the 
nail, while still providing strength. A hammer 
and nail set (which is a steel rod used to drive a 
nail under the surface of wood) are the low-priced 
tools for this technique.

Toenailing is a three-step process. After glu-
ing and clamping the joint (hold the shelf with 
the back edge flush to the rabbet) drill a pilot hole 
with a bit slightly smaller in diameter than the 
brad or finish nail being used.

With the pilot hole drilled, slowly tap the nail 
in. Because you’re hammering into a corner you 

must stop short of putting the nail all the way in. 
The hammer head can’t reach into the corner – try 
it and you’ll make a real mess of that soft pine. 
Use a nail set to drive the nail home. I recommend 
three nails per joint.

With all the nails set, add the kick (set it 3⁄3⁄3
4⁄4⁄ " 

back from the front edge of the lower shelf) and 
the hanging strip (flush to the inside edge of the 
cabinet’s top) using glue, clamps and a couple of 
nails through the sides.

The back is tongue-and-groove paneling (pur-
chased ready-to-use in 8' lengths) cut to size and 
nailed in place. Use one nail (centered on each 
back board) in the top, middle and bottom fixed 
shelves to hold the back in place.

Now cut, fit, glue and nail the crown moulding 
in place to the case’s top and sides. Putty your nail 
holes and any gaps. The loose shelves simply rest 
on some shelf pins. 

The last decision is how to finish the case. I was 
lucky enough to find some clear (no knots or sap) 
pine that will take a nice clear coat of lacquer or a 
wipe-on oil finish. But you could certainly add a 
coat of paint to finish things up as well. WM

 – David Thiel
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Four-hour Bookcase
 NO. PART SIZES (INCHES) MATERIAL NOTES
 T W L

❑ 2 Sides  3⁄3⁄3 4⁄4⁄  91⁄4⁄4⁄  72 Pine  

❑ 3 Fixed shelves  3⁄3⁄3 4⁄4⁄  87⁄7⁄7 8⁄8⁄  29 Pine  

❑ 3 Adjustable shelves  3⁄3⁄3 4⁄4⁄  81⁄2⁄2⁄  281⁄2⁄2⁄  Pine  

❑ 1 Kick  3⁄3⁄3 4⁄4⁄  21⁄2⁄2⁄  281⁄2⁄2⁄  Pine  

❑ 1 Hanging strip  3⁄3⁄3 4⁄4⁄  21⁄2⁄2⁄  281⁄2⁄2⁄  Pine  

❑ 1 Back  5⁄5⁄5 16⁄16⁄  29 68 Pine Paneling

❑ 1 Crown moulding  9⁄9⁄9 16⁄16⁄  21⁄4⁄4⁄  60 Pine 
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Use the T-square Use the T-square 
jig to cut the jig to cut the 
shelf dados.shelf dados.

Use an edge guide to 
cut the rabbet for 
the back panels.

3 Make sure you use a nail 
set that has a tip sized prop-
erly for the nail you’re using. 

One trick I use when nail-
ing is to prepare the face of 
the hammer head by rough-
ing it up with sandpaper. 
This keeps the face from 
slipping off the nail set (or 
nail head) when struck.

1 Set the length of the bit 
to be slightly shorter than 
the length of the nail.

2 Sink the nail until the 
hammer’s head is almost 
to the wood.

Toenailing

Exploded ViewExploded View



A Simple Arts & Crafts Finish
After experimenting with 

combinations of dyes and 

stains, we discover the most 

authentic look is achieved 

with one coloring step. 

We had a working recipe for an attractive and We had a working recipe for an attractive and W
authentic Arts & Crafts fi nish. It had all the right 
elements with a reddish background color that 
highlighted white oak’s medullary rays, the sig-
nature look of Arts & Crafts furniture. We had 
a warm-brown color that collected in the oak’s 
open pores and darkened the rest of the wood to 
just the right shade of dark brown. But to achieve 
this dead-on color required time and more than 
a little fi nishing experience. 

So we challenged ourselves to come up with 
a faster, easier recipe that would produce the 
same results – one simple enough that even an 
inexperienced woodworker could recreate suc-
cessfully the fi rst time.

Good fi nishes often require different color 
applications sometimes using different materials. 
For example, a “red mahogany” fi nish produced 
in a high-end fi nishing operation isn’t achieved 
by ragging on one brand or another’s so-called 
“red mahogany” stain color. First, a rich red dye 
or non-grain raising (NGR) stain is applied to the 
mahogany and allowed to dry. These colors are 
usually water- or alcohol-based. Once the red 
color dries, an oil-based brown stain or glaze 
is applied. This color might be added to a grain 
filler to close up open wood pores in mahog-
any. Once this color coat dries, it may be lightly 
sanded to produce “highlights” in the color, or 
simply topped with a clear sealer, then coated 
with a clear top coat, such as lacquer. To adjust 
the color or simply add more color, a toner color 
might be added to create shading effects, which 
is particularly effective around the perimeter of 
a panel in a raised-panel door.

While our original Arts & Crafts recipe wasn’t 
this complicated, it nonetheless required the base 
color dye, an application of boiled linseed oil and 

then a brown glaze. All this was sealed by a top 
coat of orange shellac or spray lacquer.

A Series of Tests
Our fi rst attempts at simplifi cation involved either 
using a brown dye color alone or a combination 
of a very thinned “wash coat” of amber shellac 
followed by an application of a brown stain. The 
hope was that the amber shellac wash coat (a two-
pound cut of shellac further cut at a ratio of one 
part shellac to three parts alcohol) would impart 
the red background color we wanted but not seal 
the wood so much as to prevent the stain from 
“biting” or being absorbed suffi ciently. 

Our attempts with the brown dye came close 
to the right color (we used the original Arts & 
Crafts child’s rocking chair pictured above for 
comparison), but we colored the “tiger stripe” 
medullary rays and surrounding wood to such a 
similar tone that the highlight effect of the rays 
were compromised. We were also concerned 
about the dye color fading in time from exposure 
to sunlight. While some dye colors fade much 
faster than others, such as red and blue tones, 
we were not confi dent the brown, even though 
darker, would stand the test of time. Dyes used 
under pigmented stains hold their color better 
than those fully exposed to light.
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Sanding vs. Hand Planing
When experimenting to find the color finish 
desired, wood preparation plays an important 
role. Wood sanded only to #120 grit will accept 
more stain and appear darker. It will also likely 
leave sanding scratches that the stain will accen-
tuate when applied. Sanding to the next higher 
grit, #150, is probably the minimum to avoid 
sanding scratches. Usually, #180 grit, or at most, 
#220 grit, is ideal. Grits fi ner than #220 will 
begin to diminish the amount of stain color the 
wood will accept. 

Another method of wood preparation is 
not sanding at all but using a smoothing plane 
instead. A properly tuned smoothing plane with 
an appropriately sharp plane iron provides a fi ne 
fi nish surface. And it’s arguable that it’s as fast 
as monotonous sanding. But when it comes to 
staining wood that has been prepared this way, 
the stain result is considerably different from 
sanded wood. This is because of the surface of 
sanded wood being abraded or roughed up is 
different than a surface of planed wood where 
the fi bers have been cleanly sheared off. Which 
is more attractive is subjective.

In the magazine stand in this issue, the surface 
was prepared with a smoothing plane only. You 
can see on the Contents page the color side-by-
side comparison between planing and sanding 
to #220 grit on the same piece of wood. 

Applying the Gel Stain
The staining method, regardless of wood prep-
aration method, is the same. The gel stain is 
ragged on fairly thick to a manageable area of 
about three to four square feet. It’s then wiped 
off, fi rst against the grain, driving the color into 
the open pores. Next, using a cleaner rag, it’s 
wiped with the grain to an even color. The sec-
ond wiping requires some care to get an even 
color. Start with a rag that forms a soft pad with 
no hard spots (creases) from folds or seams in 
the material. Hard spots in your wiping cloth 
apply more direct pressure to the surface than 
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Our simple Arts & Crafts fi nish uses just one step 
in the coloring process, accomplished with an 
easy-to-apply gel stain. Apply the stain liberally, 
then wipe off most of the excess across the grain. 
This will drive the color into the open pores so it 
collects there. 

With most of the stain wiped off after wiping 
across the grain, wipe a second time with the 
grain until all excess stain is removed. Use long 
wiping strokes the full length of the stained areas. 
The fi nal wipes should use a light touch, render a 
uniform color and complete the staining process.

The stained wood should have an even tone 
and the quartersawn white oak’s medullary rays 
should show as highlights against a somewhat 
darker background. Check edges and corners 
where excess stain may not have been wiped to 
an even color consistency. 

Source
General Finishes
800-783-6050 or generalfi nishes.com
Gel stain • Java

the surrounding soft areas and therefore will 
pick up more color or leave a streak in the color. 
This is especially important in your fi nal wiping 
strokes. These should run the full length of the 
stained area and require a relatively light touch. 
Pay special attention to edges and corners where 
the tendency is to leave more color behind. 

After the gel stain is applied to the entire 
project, it should be left to dry overnight. The 
instructions say six hours, so if you have time in 
the same day, it’s possible to stain and topcoat in 
one day. Overnight is always a safe bet. 

We fi nished the magazine stand project by 
spraying a clear lacquer from an HVLP sprayer. 
On a project this size, lacquer could be applied 
from an aerosol can. Regardless, spray in a very 
well-ventilated area free of any open fl ames such 
as from a furnace or water heater. Lacquer is a 
highly fl ammable material. After spraying two 
wet coats, let it dry for at least 20 minutes then 
lightly sand with #360-grit stearated sandpa-
per. This sandpaper is treated with stearates that 
lubricate the grit and prevents sanded fi nish par-
ticles from “balling up” on the sandpaper. You’ll 
recognize this paper in its most common form, 
gray colored aluminum oxide grit. A fi nal wet 
coat of lacquer is all that should be needed for a 
smooth and durable fi nish. 

Other clear fi nishes such as polyurethane, 
shellac or varnish can be used and brushed on 
following the same “sand between” step men-
tioned above. Ragged-on wiping varnishes will 
also work, just take care not to brush or wipe too 
much or too hard and redissolve the dried stain, 
creating a smear of color. WM

– Steve Shanesy

The two-step method using shellac and stain 
failed to produce enough color. The shellac was 
thinned too much to produce much amber color 
and it sealed the wood too much to permit the 
stain to bite the wood suffi ciently. 

At this point, we concluded that if our journey 
of discovery for a simple and easy finish was 
going to be successful, it would by necessity rely 
on a single color application of a pigmented stain. 
Pigments are crushed to fi ne powder, some colors 
are from real earth compounds, and have long 
lasting colorfast properties. The fi ne powder color 
is suspended in a carrier or medium, usually an 
oil with other ingredients added to bind the pig-
ment of the wood and others to promote drying. 
Fading wouldn’t be a problem with pigmented 
stain. By comparison, aniline dye is a synthetic, 
chemically produced transparent pure color.

While there are many varieties of brown col-
ored stains available, the question became which 
one and how it would react with the regular grain 
vs. the medullary rays. We also decided to give 
Watco’s Dark Walnut Danish oil finish a try, 
thinking that a few wiped-on coats might get us 
to the color and a total fi nish we desired. After 
the third coat of Watco we abandoned the idea 
because the color wasn’t yet halfway home. 

Our next experiments included regular oil 
stains and gel stains. After testing a couple of 
each, it was clear that gel stain gave us a couple 
important advantages compared to regular stain. 
The gel consistency allowed the color to trap in 
the open pores and it allowed the medullary rays, 
which are free of pores, to be highlighted. There 
was more color contrast between these rays and 
the regular grain.

We tested Bartley and General Finishes’ gel 
stains, and both produced the same results from a 
performance standpoint, leaving the only remain-
ing consideration being color selection. After 
sampling a variety of browns from each manufac-
turer, we settled on General Finishes’ Java color 
(that’s right, Java) being closest to our ideal. It 
was red enough and dark enough to work.

http://generalfinishes.com/finishes/oil-base-finishes/oilbase.htm#General%20Finishes%20Gel%20Oil%20Base%20Stain


American Arts & Crafts furniture, as well as 
Shaker furniture, is often thought of as “hand-
made,” but in reality, the original examples from 
each of these styles were built with a combination 
of hand-tool skills and effi ciencies gained from 
state-of-the-art machinery.

The philosophy behind each of these furniture 
styles honored the beauty and strength of solid-
wood construction. Each combined a simplicity of 
form and a desire to make something that honestly 
served its purpose – and would last for genera-
tions. It’s easy to get lost in a romantic vision of 
a single furniture-maker building one piece at a 
time entirely with hand tools. However, the reality 
is that in many of their communities, the Shak-
ers were the fi rst in their area to adopt electric 
power and light, and other advances in technol-
ogy. Gustav Stickley, the leading force of the 
American Arts and Crafts movement, produced 
his furniture in large, well-equipped factories. 
The focus was much more on what was produced, 
rather than on how it was produced.

Both Stickley and the Shaker craftsmen rec-
ognized that there are some tasks, such as the 
fi nal fi tting of a door or drawer, that are best done 
by hand. And other tasks, such as milling rough 
lumber, are best done by machine. Finesse work 
requires a sharp eye, a keen edge and a steady 
hand. It also requires knowledge of many ways 
of achieving the same results.

Neither group saw any advantage to perform-
ing tedious work by hand. Stickley often wrote 
of freeing the worker from the drudgery of hard 
labor, and the Shakers ingeniously developed 
effi cient ways to do nearly everything. In both 
cases, the goal was to make furniture as well as 
it could be made, offering an alternative to the 
mass-produced furniture of the day. 

In this day and age, things are surprisingly 
similar. The latest technology enables factories 
to spit out furniture that looks attractive at fi rst 
glance, but contains no real or lasting value. As 
a result, many of us have turned to making our 
own furniture for the pleasure of the process and 

to own better furniture than we can afford to buy. 
Each step of the process presents a choice about 
the best method to perform it.

Stickley often wrote about the effect the things 
we surround ourselves with have on us, and that 
we should expect our possessions to have the same 
type of qualities we would expect from acquain-
tances who become friends. As we learn new 
skills and acquire new tools we’re more capable 
than before. We’re better in many things for learn-
ing one thing, and we’re more adaptable as we 
discover the best way to perform a specifi c task. 
We have new “best friends” in our toolboxes; plus 
we also have objects in our homes that are not 
mere objects, but refl ections of who we were at 
the time we made them. If our goal is to produce 
the fi nest work that we can, we fi nd ourselves in 
the same situation as Stickley and the Shakers, 
doing some tasks by hand, and some by machine. 
Only a thorough knowledge of both methods can 

End Grain

Embrace the Old – and the New

achieve the goals of producing excellent work 
while giving us an enjoyable escape from our 
working lives.

The pursuit of hand skills can go too far. The 
British Arts & Crafts movement was a reaction 
to the development of factory-produced work, 
and it took the form of returning to older ways 
of doing things and rejecting new technology as 
inherently fl awed. As a result, perhaps, the Brit-
ish Arts & Crafts movement was a smaller and 
more intimate affair.

In America, we took a different course, return-
ing to old values of good design and solid con-
struction. We also adopted new technologies 
that made work easier and more precise, while 
keeping the old skills that accomplished the same 
ends. In our work today, we fi nd this combination 
of old and new to be the most rewarding way to 
achieve our goals in working with wood. WM

— Robert W. Lang
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What the pragmatists of an earlier century What the pragmatists of an earlier century 
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“It is the first of all problems for a man to find out what 
kind of work he is to do in this universe.” 

– Thomas Carlyle (1795 - 1881), “Address at Edinburgh”Extras

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 man-
ufacturers or sellers of woodworking tools and 
equipment.

Who publishes this magazine? 
And who are the editors? 

Woodworking Magazine is owned by F+W 
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.

How often do you publish? 
And can I purchase future issues?

After receiving a positive response to our fi rst 
two issues, we are pleased to present our third 
issue. We will publish at least one more issue 
in 2005. Our 2006 publishing schedule is now 
being planned. You can sign up to receive infor-
mation about future issues of the magazine by 
visiting our web site and signing up for our free 
e-mail newsletter.

COMING IN 2005:
■ Gap-free case miters with packing tape

■ Demystifying plywood

■ Bench vises worth buying

■ Getting great results with shellac

■ Learning to read the grain

■ Glass-door display case

■ And, as always, our best Shortcuts

Questions About Woodworking Magazine?

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

■ Search through our woodworking glossary – a searchable  Search through our woodworking glossary – a searchable 
and illustrated database of the jargon related to the craft.

■ Get the latest information about upcoming issues of 
Woodworking Magazine.

■ Sign up for our free e-mail newsletter for all the news 
about Woodworking Magazine.

■ Have a question about the magazine? Need some 
advice about a woodworking project or buying your next 
big tool? Head online and fi nd contact information to talk 
with the experienced staff of Woodworking Magazine.

Good resources available online at 
woodworking-magazine.com

Buy the First Two Issues Buy the First Two Issues 
Online Now!
Don’t miss out on owning the fi rst two issues 
of Woodworking Magazine. Filled with the same 
good craftsmanship and sound techniques 
(and no outside ads) as you see in this issue, our 
Spring 2004 issue #1 includes:

■  Two better ways to cut accurate rabbets

■  Tricks to building stub-tenon doors

■  Plans for a beautiful Shaker hanging cabinet 
and simple tool cabinet

Our Autumn 2004 issue #2 includes:

■  Cut mortises and tenons with minimum fuss

■  Secrets to sharpening a chisel

■  Plans for a Shaker end table and our drawer 
primer: an ingenious sliding-lid box 

To order, visit woodworking-magazine.com or 
call 800-258-0929. But hurry – these special 
collector’s editions won’t last long.

http://www.woodworking-magazine.com/magazines.asp
http://www.woodworking-magazine.com/index.asp
http://www.woodworking-magazine.com/glossary.asp
http://www.woodworking-magazine.com/nextissue.asp
http://www.woodworking-magazine.com/index.asp
http://www.woodworking-magazine.com/contact.asp
mailto:letters@fwpubs.com
Schwarz, Chris
Note
Click on the items at left to visit those areas of our website.



Drill BITS Spring 2005

Illustration by Matt Bantly

Flute

Brad tip
Spur

Shank

Lip

Shank

Lip
Brad tip

*These sizes are uncommon.

Problem:: Work splinters when the bit exits.
Solution:: Back up work with scrap. 

Problem:: Bit catches against sides of hole 
and pulls work from your hands.
Solution:: Secure workpiece to the table. 
Use a slower drill speed.

Problem:: Bit wanders; hole isn't centered.
Solution:: Mark center with punch and use 
bit with lead point; drill pilot hole first; 
feed bit slowly until tip cuts.

Problem:: Sides of hole are rough.
Solution:: Use a clean and sharp bit; 
reduce feed rate; increase drill speed; use 
appropriate bit for wood type. 

Problem:: Bit slips in drill chuck.
Solution:: Tighten chuck; clean chuck; 
deburr shank of bit.

Problem:: Bit wobbles in chuck.
Solution:: Bit not centered in jaws or has 
a burr on the shank. Rechuck bit or deburr 
shank with file.

Problem:: Drill bit burns wood.
Solution:: Use a clean and sharp bit; clear 
bit of wood chips often; reduce drill speed 
and feed rate. 

Problem:: Flutes clog with chips.
Solution:: Clean flutes and polish lips. 
Remove bit during cut to allow chips 
to clear.

Optimum speed may vary considerably depending on density of 
wood and force applied to feed bit. Speeds in charts represent 
starting point.

SUGGESTED BRAD-POINT BIT SPEEDS
Bit Diameter        Revolutions Per Minute (RPM)

(inches) Hardwood        Softwood
1, 000 
950 
900 
800
750
700
600
400
350
300
250

˚
∫
¬
ç
µ
∂
ø
π*
œ*
®*
1*

SUGGESTED FORSTNER BIT SPEEDS
Bit Diameter        Revolutions Per Minute (RPM)

(inches) Hardwood        Softwood
1, 000
975 1,950
950 1,900
925 1,850
900
850 1,700
800 1,600
750
700 1,400
600 
500 
350 700
300 600
250 

¬
ç
µ
∂
ø
π 
œ
®
1

1˚ 
1¬ 
1ø 
1œ 
2 500

Source: "The Woodworking Handbook" by Tom Begnal (Betterway Books)

1,800

1,200
1, 000

1,500

2, 000

Spade Bit
Best used for speed 
when accuracy is not 
an issue. Used for 
holes ranging from ¬" 
to 1¬" diameter and 
with a slower drilling 
speed. Brad tip 
prevents bit from 
wandering. Lip cuts 
hole to final diameter 
and works similar to 
plane blade, shearing 
material. A spade 
can make nearly 
flat-bottomed holes. 
Can be started at 
an angle.

Forstner Bit
Used for clean, 
accurate holes ranging 
in size from ¬" to 2" 
diameter and with a 
slower drill speed. 
Shorter brad tip 
allows for nearly 
perfect flat-bottomed 
holes. Lip edge shears 
away material; cutting 
lip at perimeter cleanly 
defines outer edge 
of hole. Can be 
started at an angle. 
Better choice for 
woodworking. 

Twist Bit
Designed to drill 
metal, frequently used 
for woodworking, too. 
Can be tricky to get 
the bit started in the 
exact spot required.

Brad-point Bit
Pointed tip allows 
drill to start into 
wood without 
wandering, 
guaranteeing an 
accurate hole. Spur 
tips cut a cleaner 
hole, and reduce 
splintering on the 
hole's entry point 
and tear-out on the 
back side. Can be 
started at an angle. 
Better choice for 
woodworking.

Twist Brad-point Spade forstner

1,700
1,650
1,600
1,550
1,500
1,450
1,400
1,300
1,200
1,100
1, 000

Common Drilling Problems

Scrap




