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“Well, my standard formula was the better work you do, the 
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— James Krenov in a 2004 interview conducted by Oscar FitzgeraldContents
1  On the Level
Strive to be a blended woodworker.

2  Letters
Questions, comments and wisdom from 
readers, experts and our staff.

4  Shortcuts
Tricks and tips that will make your 
woodworking simpler and more accurate.

6   Choose the 
Right Plywood

Your frustration is well-founded. We test 11 
samples from around the world, unveil their 
inconsistencies and offer solutions.

 10  The Shop Box System
Based on clever ergonomic formulas, two 
simple boxes and a set of I-beams will make 
your woodshop a better place to work.

 12   Drawboring 
Resurrected

Learn an age-old technique for strong, gap-free 
joints that require little clamping. The secret is 
a simple tool that we show you how to make. 

16   Roubo’s 18th-century 
Workbench

Many modern benches are more complex than 
necessary. We revive a 230-year-old design and 
discover that our ancestors had it right.

24   The Mystery 
Of Holdfasts

Real holdfasts grab your work faster than any 
clamp. The problem is that many modern 
versions are fragile or faulty. We investigate.

27   Choosing a 6" 
Combination Square

The combination square is one of the most 
important layout tools. We review the three 
best brands and fi nd that two come up short.

28   Using a 6"
Combination Square

This simple tool has dozens of workshop uses. 
Here are some of our favorites.

30   Workbench 
Finish Strategies

Unlike furniture, workbench fi nishes must stand 
up to a great deal of abuse. We compare our 
favorite brews, including no fi nish at all.

31  Glossary
Woodworking’s terminology can be over-
whelming. Learn the terms from this issue.

32   End Grain: The 
Question is the Answer

When you ask yourself which path you should 
take in a project, you have unconsciously 
pointed out the correct choice.

SHORTCUTS: PAGE 4

THE SHOP BOX SYSTEM: PAGE 10

WORKBENCH FINISH STRATEGIES: PAGE 30

CHOOSING A 6" COMBINATION SQUARE: PAGE 27

Schwarz, Chris
Note
Click on a story to skip directly to that article.

http://www.woodworking-magazine.com/blog/James+Krenov+Uncensored+The+Smithsonian+Interview.aspx
Schwarz, Chris
Note
Click on James Krenov's name for access to the full text of this wide-ranging interview on the web.



On the Level

Blended Woodworking
In the coming months and years I predict you’ll 
run up against the term “blended woodworking” 
more and more frequently. It’s a fi ne new term 
for something that’s been around for years and 
practiced by those who didn’t realize a name was 
needed for something they took for granted. For 
this group, it was just woodworking.

“Blended” refers to combining the use of hand 
tools with power tools in the practice of wood-
working. It recognizes the advantages of power 
tools and hand tools, putting each to work at the 
appropriate time to derive the greatest benefi t. 
The obvious example would be using a power 
jointer and planer for preparing rough lumber 
as opposed to preparing 
it using hand planes. But 
once the stock is fl attened 
and squared up, you might 
switch to a smoothing 
plane to prepare the stock 
for fi nishing rather than 
use a power sander. 

In another example, 
you might cut a tenon using a table saw or router 
mounted in a table, but achieve the perfect fi t for 
each mortise by fi ne-tuning the tenon using a 
shoulder plane or paring it with a chisel. Or, use a 
block plane to remove saw marks from the edges 
of a board instead of tediously sanding them out 
(and misshaping the edge in the process). 

For those not in the habit of reaching for a 
hand tool, don’t make the common mistake of 
assuming that the hand-tool method is neces-
sarily the slower and/or more diffi cult way. In 
many cases, it’s actually faster and easier, and 
produces a superior result – and sometimes, with 
less associated risk. Consider that stock removal 
with hand tools happens at a highly controlled 
rate. Routers and belt sanders, by comparison, 
can create serious problems in the blink of an eye 
and with no warning at all. 

Admittedly, some hand-tool operations 
do require more time to complete. Additional 
time is required to both learn how to use edge 
tools and keep them in good, sharp condition. 
Virtually all woodworkers I’ve met who have 
walked far enough down the hand-tool road to 
become even moderately profi cient in their use 
have found the time and effort to learn proper 
hand-tool use rewarding. They have seen that 
both their woodworking and their enjoyment of 

Steve Shanesy
Editor & Publisher

Autumn 2005
woodworking-magazine.com

Editorial Offi ces 513-531-2690

EDITOR & PUBLISHER ■ Steve Shanesy
ext. 1238, steve.shanesy@fwpubs.com

ART DIRECTOR ■ Linda Watts
ext. 1396, linda.watts@fwpubs.com

EXECUTIVE EDITOR ■ Christopher Schwarz
ext. 1407, chris.schwarz@fwpubs.com

SENIOR EDITOR ■ David Thiel
ext. 1255, david.thiel@fwpubs.com

SENIOR EDITOR ■ Robert W. Lang
ext. 1327, robert.lang@fwpubs.com

MANAGING EDITOR ■ Kara Gebhart Uhl
ext. 1348, kara.uhl@fwpubs.com

ASSISTANT DESIGNER ■ Susan L. Smith
ext. 1058, susan.l.smith@fwpubs.com

ILLUSTRATOR ■ Matt Bantly

PHOTOGRAPHER ■ Al Parrish

F+W PUBLICATIONS INC.
William F. Reilly ■ Chairman
Stephen J. Kent ■ President

Mark F. Arnett ■ Executive Vice President & CFO

F+W PUBLICATIONS INC.
MAGAZINE DIVISION

William R. Reed ■ President
Colleen Cannon ■ Senior Vice President

CIRCULATION
Group Circulation Manager ■ Lynn Kruetzkamp
Group Newsstand Manager ■ Mark Fleetwood

PRODUCTION
Vice President ■ Barbara Schmitz

Production Supervisor ■ Vicki Whitford
Production Coordinator ■ Debbie Thomas

Production Assistant ■ Katie Seal

Newsstand Distribution: Curtis Circulation Co.,
730 River Road, New Milford, NJ 07646

Back issues are available. For pricing information or to order, call 
800-258-0929, visit our web site at woodworking-magazine.com, or 
send check or money order to: Woodworking Magazine Back Issues, 
F+W Publications Products, 700 E. State St., Iola, WI 54990. Please 

specify Woodworking Magazine and month.

IMPORTANT SAFETY NOTE
Safety is your responsibility. Manufacturers place safety 

devices on their equipment for a reason. In many photos you 
see in Woodworking Magazine, these have been removed to 
provide clarity. In some cases we’ll use an awkward body 

position so you can better see what’s being demonstrated. 
Don’t copy us. Think about each procedure you’re going to 

perform beforehand. Safety First!
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the craft improves. And you might ask yourself: 
If woodworking is a hobby and not a means to 
putting food on your table, what should it matter 
if some hand-tool processes take a bit longer? If 
your result is a better-crafted project and you have 
derived more pleasure in the making of it, then 
any extra time making it was time well spent.

Blended woodworking is really just a next log-
ical step in the evolving home craft of woodwork-
ing. With a growing understanding, acceptance 
and appreciation of the benefi ts of hand tools, 
their use will become more commonplace in the 
average home woodworker’s shop. The clear fact 
that emerging makers of quality hand tools are 

fl ourishing is compelling 
evidence of their growing 
acceptance and use. 

To practice blended 
woodworking is really 
just to be a broader skilled 
woodworker. It’s what a 
really good woodworker 
has always been. 

I once worked with a young Swiss wood-
worker who had recently completed a seven-year 
apprentice program in his homeland. His skills 
and knowledge were amazing. He was not only 
skilled in the use of hand and power tools, but 
could produce CAD drawings, rewire a switch 
or motor, program and operate CNC machines, 
produce veneer faces and hammer or press them, 
grind custom profi les for shaper knives and do 
many other things. As part of his training, he even 
spent six months in a plant that produced particle-
board. And to amuse himself during lunch breaks 
he’d carve lengths of interlocked wooden chain 
links or a ball in an enclosed box. His traditional 
apprenticeship had grounded him in just about 
every facet of woodworking, from harvesting 
trees to applying fi nishes. 

It will take a few years for hand-tool use to be 
fully “blended” so as to become commonplace. 
I can’t help but wonder what will come next – a 
renaissance in the skills of veneering? WM 

“The two most powerful warriors 
are patience and time.”

Leo Tolstoy
novelist and philosopher

Highly Recommended
The book that’s most changed my woodwork-
ing isn’t a woodworking book. “The Old Way 
of Seeing” (Houghton Miffl in) by Jonathan 
Hale contends that architecture has declined 
in the last 160 years as designers have lost 

the ability to make patterns of the ability to make patterns of 
light and shade. Hale unveils light and shade. Hale unveils 
history, explores magic for-history, explores magic for-
mulas and compares old and mulas and compares old and 
new designs. His lessons apply new designs. His lessons apply 
directly to furniture and are directly to furniture and are 
essential reading.essential reading.

— Christopher Schwarz 

Schwarz, Chris
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This book is now out of print and becoming difficult to find. I recommend checking with bookfinder.com or abebooks.com for a used copy.
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Letters
How Did You Stretch Wood?
I just picked up the Spring 2005 issue of Wood-
working Magazine. I have enjoyed reading it. I 
would like to know if you have developed a new 
“wood stretcher?” On page 2 (“Letters”) you have 
made 7/4 lumber out of 6/4. What a deal!

Lyman “Smokey” Bennett
Pine Grove, California

Smokey,
It’s a special wood that only grows ... in my mind. 
Good catch. Yes, the illustration should either 
read 11⁄1⁄1

4⁄4⁄ " and 6/4, or 13⁄3⁄3
4⁄4⁄ " and 8/4. Thanks for 

the sharp eye.
– David Thiel, senior editor

Truing Rough Stock by Hand
I am a beginning woodworker who has gravitated 
toward using hand tools. The only power tools I 
have are a table saw and a miter saw. Before my 
current project, I purchased poplar from a local 
home center where it was already pretty fl at on the 
faces and edges. This time I purchased my wood 
rough from a hardwood store. I need to glue three 
pieces together to form the legs of a harvest-style 
table, but I just can’t seem to be able to get the faces 
fl at enough. By fl at enough I mean that I can’t seem 
to get the wind out of the pieces. I am using a No. 
7 jointer plane. I just had a brand new scrub plane 
delivered yesterday, but have not had a chance to 
use it yet. What advice or steps can you give to 
take a rough piece of wood and make it ready to 
use for furniture using hand tools? 

Timothy Renick
Glen Carbon, Illinois

Timothy, 
Truing rough stock with hand tools is a bit of a 
challenge, but it’s do-able once you develop a 
few skills and have the right tools. 

Here is how I go about it: For typical furniture-
scale projects, I use a jointer plane, jack plane and 
two winding sticks – my winding sticks are alumi-
num angle purchased from the home center. 

Use the winding sticks to fi nd out where the high 
spots are and if the board is twisted. By putting 
one stick at the front of the board, one at the back 
and sighting down across them, you’ll quickly see 
any problem areas. Mark the high spots in chalk 
and knock them down with your jack plane. The 
cutting edge of the jack plane should be curved 
and set to remove thick shavings. Check your 
progress with your winding sticks. 

When things look nearly flat, switch to the 
jointer plane, which should have a slightly curved 
blade that’s set for a fi ner cut. Work diagonally 
across the face, then diagonally the other way. 
Don’t worry about tear-out yet. When the face 
of the board is fl at, come back with the jointer 
plane and smooth the board with strokes follow-
ing the grain. Clean up all the marks left from the 
diagonal passes. 

One face is now fl at. Using a marking gauge, 
scribe the fi nished thickness of the board on the 
long edges and ends – the face of the marking 
gauge should ride on the board’s fi nished face. 

Repeat the fl attening process on the other face 
of the board and work down to the scribed line 
on all four edges. 

This sounds a bit arduous – it is harder than 
working with a power jointer and thickness planer. 
But if you have your planes set to cut aggressively, 
you’ll be surprised how quickly the work can go 
and how accurate your results can be. 

– Christopher Schwarz, executive editor

Modifying a Bookcase Design
Nice article in the Spring 2005 issue on the Stick-
ley magazine stand. I really like the open back 
design with the shelf supports. My wife likes it, 
too. I’d like to try this in a bookcase size (wider 
and shorter – maybe 28" wide and 42" tall). 

 I have three questions. Are there limits to the 
shelf support design – that is, will a wider book-
case wrack with the shelf supports? Also, part of 
the beauty of the magazine rack is its gracefulness 
– will I lose that with a shorter and wider book-
case? And fi nally, are there any rules of thumb for 
height and width ratios for a bookcase?

Joel Casto
Juneau, Alaska

Joel,
Modifying designs is always tricky business, 
especially with Arts & Crafts pieces. Because 
they’re so plain, their appeal has a lot to do with 
the proportions established by the designer. This 
magazine stand was produced in a variety of forms 
by Gustav Stickley, but most of the variations 
were in the number of shelves and joinery that 
attached the shelves to the sides.

He did produce a D-handled bookcase that is 
in the same vein of what you propose – the No. 
74. It is 31" high x 30" wide x 10" deep. The major 
differences are that there are only two shelves and 
the top shelf is actually designed to hold books at 
a 45° angle so you can read the spine.

However, if I were going to modify the design 
as you propose, here is what I would do. First, 
purchase some inexpensive foam insulation board 
at a home center and mock up the project at your 
dimensions. Use a utility knife to cut the pieces to 
size and join them with clear packing tape. Though 
the color of the foam board (baby blue or pink) is 
all wrong, you’ll be able to see the form in three 
dimensions and determine if it retains its grace. 
You’ll also be able to make quick modifi cations 
until you’re satisfi ed.

Flattened side of board; scribe Flattened side of board; scribe 
the fi nished thickness on the edges the fi nished thickness on the edges 
and plane the opposite face to and plane the opposite face to 
the line

Use chalk to mark high 
spots and level with a jack plane

Use a jointer plane 
diagonally to level board

Even out entire surface Even out entire surface 
of board using a jointer plane of board using a jointer plane 
with the direction of the grain

Use winding sticks and sight 
down edge of board to fi nd high spots
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Second, I would increase the width of the shelf 
supports to 3". A larger bookcase will have more 
weight put upon it and will be subject to more 
serious wracking forces.

– Christopher Schwarz, executive editor

Stickley’s Original Joinery
While I enjoy your magazine from a professional 
woodworker’s view, I have to take note that your 
article on building the Stickley No. 79 bookcase 
(“Stickley Magazine Stand,” Spring 2005) did 
not seem to mention Gus’s answer to the wrack 
problem with a backless bookcase. The original 
was of mortise-and-tenon construction with the 
top and bottom shelf using through-tenons. One 
may wish to mention this to your readers.

Thom Houser
Coos Bay, Oregon

Thom, 
Thanks for the letter. You’re right that we should 
have mentioned the through-tenon construction 
on some originals. However, I’ll hasten to add 
that I’ve actually seen a fair number of originals 
that were not built in that manner. 

Also, the through-tenon construction alone 
does not prevent wracking. It’s better than a dado 
(of course) but it’s no cure-all. I’ve seen original 
examples at auction houses such as Rago and 
Treadway that wobbled.

– Christopher Schwarz, executive editor

Maintaining a Square Bevel
I read with interest Christopher Schwarz’s arti-
cle on sharpening chisels in your second issue 
(“Sharpen a Chisel,” Autumn 2004). This tech-
nique has helped me to quickly restore a large 
batch of older chisels I picked up for a song. My 
only question is that in the article Mr. Schwarz 
reminds us to ensure we grind the bevel square 
without referencing how to do so. When defi ning 
the bevel on the coarse diamond stone I always 
seem to be just slightly out of square. Any sug-
gestions on how to combat this recurring problem 
would be greatly appreciated.

Joel McCarty
Edmond, Oklahoma

Joel,
Maintaining (or achieving) a square bevel on a 
tool is mostly a matter of where you apply pressure 
on the tool as you rub it on the stone. When work-
ing on a diamond stone to establish my primary 
(or even secondary) bevel, I’ll take just a few 
strokes and then observe where I’m taking away 
metal. Then I’ll adjust my hands and take a few 
more strokes. The change in pressure is subtle. 
Small adjustments make a big difference.

After a little practice you’ll get the hang of it and 
your muscle memory will take over. I recommend 
you start practicing with your wider tools (plane 

irons are the easiest) and work your way to the 
narrow tools (1⁄1⁄1

8⁄8⁄ " chisels are diffi cult).
If this approach doesn’t seem to help, examine 

your honing guide and make sure that the guide is 
clamping the tool squarely and that there aren’t 
little globs of paint or fl ashing that interfere with 
the guide’s jaws closing properly on the tool.

– Christopher Schwarz, executive editor

Another Way to Glue Up Panels
While your tip for achieving a perfect glue joint 
using the jointer is fi ne (“Gluing up Flat Panels,” 
Autumn 2004), the same result can be achieved by 
clamping boards face to face in a vise and planing 
the two glue edges simultaneously. This yields 
complementary angles and a surface without the 
tool marks from the jointer. A couple of extra 
passes in the middle also produces a “sprung” 
joint should you desire one. 

A neater way than wiping to remove glue 
squeeze-out is to just let it dry for about 45 min-
utes, then remove the beads with a cheap 1" paint 
scraper. It’s neat, quick and doesn’t leave any glue 
residue on the surfaces as wiping with a damp 
cloth might. But don’t let the glue dry completely; 
it will then be diffi cult to remove. 

Bruce D. Wedlock
North Reading, Massachusetts

Help with Cutting Mortises
I had a question regarding cutting mortises with 
a chisel, and the references to the face and bevel 
of a chisel in your Autumn 2004 issue.

On page 12 (“Sharpen a Chisel”), the inset box 
talks about preparing the “face,” or what I call the 
back of a chisel – the totally fl at part.

On page 8 (“Mortises & Tenons for Tables”), 
the inset box talks about cutting a mortise with a 
chisel and it says, “Work from the center out with 
the face of the tool pointed toward the center of 
the mortise.” I can’t tell for sure from the photo, 
but it looks like the face is toward the center of 
the mortise. This sounds backwards to me, but I 
am a total novice.

On page 18 (“Simple Shaker End Table”), how-
ever, column one, the fi fth full paragraph says 
“Work from the center to the ends of the mortise 
with the bevel facing the center of the hole.” Which 
mortising method is correct?

Rod Johnson
Austin, Texas

Rod,
You have every right to be confused. The trouble 
is that there are a wide variety of ways to chop a 
mortise, and they all got crammed into one issue 
without enough explanation. My apologies.

The technique shown on page 8, sometimes 
called the “central V” method, is one that I have 
been experimenting with for about a year and 
have been well-satisfi ed with. It works especially 
well with mortises that are longer, such as the one 
shown in the photo.

The more traditional method is discussed on 
page 18. It works better for me when it comes to 
small mortises like the one for rail of the table.

This is a technique we’re going to address in 
a future issue at great length. But until then, I’d 
do two things. First, visit Jeff Gorman’s web site 
and his discussions of the various methods. Jeff 
is a knowledgeable British craftsman and good 
guy, too. Here’s the link to his page on mortising: 
www.amgron.clara.net/mortise/mortisingindex.
htm. The rest of his site is excellent, too.

The second recommendation I have is to try 
both mortising methods on scrap. Try them a few 
times each to really see the different dynamics 
involved. Both methods work; they’re just differ-
ent perspectives. WM

– Christopher Schwarz, executive editor

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.

Clamp edges to be joined 
in a vise and plane 
at the same time

Edges to be joined
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Shortcuts
Woodworking is a Contact Sport
After years of observing woodworkers of all 
stripes, I’ve noticed a peculiar habit of some of 
the more experienced ones. Whenever they are 
at a machine or their bench, they (perhaps uncon-
sciously) tend to keep one foot in contact with the 
table saw, band saw, drill press or workbench.

I adopted this habit years ago and have found it 
provides important feedback to guide your work. 
When using machinery, its vibrations can tell you 
when the motor starts to work harder, even if the 
pitch of the motor remains constant. This tells you 
to slow your cut a bit in a tough cut.

At the bench, I keep my left foot in contact with 
a front bench leg while I’m planing. If you place 

Hanging Strip for Clamps
In my space-challenged shop it’s necessary to 
squeeze out every bit of available real estate. I 
“liberated” some fl oor space in a corner by hanging 
my pipe clamps on the wall. As an added benefi t, 
they are neatly organized by size. My hanging strip 
is about 38" long and accommodates 20 clamps 
ranging in length from 30" to 60".

The hanging strip essentially creates a ledge for 
the clamp heads to rest on; gravity does the rest. 

Start with a 2" x 2" strip and a piece of 3⁄3⁄3
4⁄4⁄ " plywood 

4" wide that’s the same length. Glue and screw the 
two pieces together through the plywood into the 
2" x 2". Align the 2" x 2" so one long edge is fl ush 
with a plywood long edge. After the glue dries, 
attach the strip to the wall with the plywood-only 
thickness up. If it’s a stud wall, pick up three studs 
using stout screws and washers. In a masonry wall 
use Tapcon masonry screws inserted through the 
plywood. You can hang the clamps side by side plywood. You can hang the clamps side by side 
with little space between. Just take care when with little space between. Just take care when 
removing one from a grouping.removing one from a grouping.

Steve Shanesy
editor and publisher

Secure assembly to wall Secure assembly to wall 
based on requirementsbased on requirements

Attach 4"-wide plywood Attach 4"-wide plywood Attach 4"-wide plywood 
strip to the 2" x 2" railstrip to the 2" x 2" railstrip to the 2" x 2" rail

Adding a Quick-cam Lock 
to Improve an Old Router
I’m fairly new to woodworking and am on a lim-
ited budget so I fi nd myself using many bargain 
tools from garage sales and auctions. I have an old 
Sears fi xed-base router that uses a thumbscrew to 
tighten the base. (I think they call it a thumbscrew 
because its design was derived from the days of 
the Spanish Inquisition). I decided to replace the 
thumbscrew with a quick-release mechanism, 
using a cam lever to lock it in place. These can be 
purchased from Rockler (800-279-4441 or rockler.
com) for $6.79. Or try your local bicycle shop. 
These levers are used to tighten the seat clamp 
on mountain bicycles. My local bicycle shop had 
one sitting in a junk drawer in the back and sold 
it to me for $1. A quick trip to the hardware store 
for a bolt and spacer (I used a fl ange bearing) and 
I was in business – no more sore thumbs.

John Kreifels
Omaha, Nebraska

Long Base; Short Clamp
While building a utility table base, bad planning 
found my longest pipe clamp about 1⁄1⁄1

2⁄2⁄ " short of the 
length I needed. Here’s the work-around I used for 
an easy solution. I drilled a 3⁄3⁄3

4⁄4⁄ " hole in the center 
of the table apron about 6" in from the shoulder 
of the tenon. I then squared up one end of the hole 
nearest the shoulder using a chisel. The hole size 
accommodated the fi xed end of my 12" F-style 
clamp, which easily and effi ciently brought the 
joint together and held it in place while the glue 
dried. It’s not the solution for fi ne furniture, I’ll 
grant you, but for utility projects, it’s excellent.

Steve Shanesy
editor and publisher

Drill the hole in the rail at a distance from 
the leg that allows clamp to reachthe leg that allows clamp to reach

Drill a round Drill a round 
hole, then 
square up 
the side near 
to the leg

your foot on the outside face of the leg you can 
employ your leg muscles against the bench to help 
pull you through the cut. This contact with the 
bench also gives you important feedback about 
how stable your workbench is – it will vibrate if it’s 
not sitting fl at. When I feel it vibrate, then I know 
it’s time to knock fast that wedge that supports the 
leg that’s sitting on a low point on the fl oor.

When I’m sawing dovetails or tenons, I tend to 
rest the toe of my right foot against the front leg 
under my vise. Vibrations (and sound) tell me how 
smooth my cut is and if my bench is stable.

Christopher Schwarz
executive editor
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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.

A Better Way to Test Your Assemblies for Square

Sharpen Scissors Easily
With Your Burnisher
Your burnisher is good for more than just turning 
the burr on your scraper. Try it on your kitchen 
knives instead of a traditional chef’s steel – you’ll 
love it. And you can sharpen your scissors with it, 
too. Just close the scissors on the burnisher like 
you were trying to cut it in two. Run the rod up and 
down the length of the blades. It works. WM

Ron Hock
Fort Bragg, California

Prolonging a Jig’s Life
This is so simple but I rarely see it done. Like 
many woodworkers I make many jigs and pat-
terns out of MDF. However, they don’t last forever 
– especially patterns for routing. After a short 
life the edges begin to show the marks from the 
bearings on the bits. To prolong the life of the jig 
I coat all the MDF edges with a product used to 
harden soft and decaying wood, such as Minwax 
Wood Hardener, which is readily available. The 
difference in lifespan is quite dramatic.

Marion Manlove
Clearwater, Kansas

How many times do we have to read about check-
ing your assembled cabinets to make sure they’re 
square by comparing the diagonal measurements? 
It is easier said than done, in my opinion. Using 
a folding rule can be awkward if you have a lot of 
clamps in the way, and I’ve long suspected it’s a 
bit prone to error because of the fl exibility of the 
rule, the angle the tool is held at and the three-
handed approach you sometimes need to hold the 
thing and read it.

Several months ago I stumbled on a traditional 
shop-made tool that makes this process a snap. The 
tool is called a “squaring rod” and I dug it out of a 
book called “Tools for Woodwork” by Charles H. 
Hayward, which sadly is long out of print.

Mark corner’s 
position on 
both sides 
of the rod

Flip rod to 
the opposite 
corner and 
compare 
location of 
the marks

Nest thick end Nest thick end 
into corner of into corner of 
cabinet

Make stick as long as required 
to reach from corner to corner

Hard Wax
Wax is a classic polish for improving the tone 
of wood. It’s rarely found as the only fi nish on 
furniture, but it’s common on wainscotting, and 
paneling and turnings.

Beeswax is a pleasant enough wax, nice smell-
ing and easy to apply, but it is impossible to buff to 
a shine as it is too soft. The hard waxes (carnauba 
and candella), on the other hand, will look like 
glass when buffed, but getting them there is dif-
fi cult, to say the least.

This hard wax recipe gives a good shine, either 
over a fi nish or on bare wood, without requiring 
either the sacrifi ce of electrons or acquiring the 
arms of Arnold Schwarzenegger.

Hard Wax Recipe:
1⁄1⁄1

3⁄3⁄  cup paraffi n wax shavings3 cup paraffi n wax shavings3
1⁄1⁄1

2⁄2⁄  cup carnauba wax shavings
1⁄1⁄1

4⁄4⁄  cup beeswax shavings4 cup beeswax shavings4

1 liter turpentine
Melt the waxes together in a double boiler with 

100 ml (about .4 cups) of the turpentine. When 
liquid, remove from the heat and allow to cool, 
keeping stirring. As the mixture cools and thick-
ens, add turpentine a little at a time while stirring, 
keeping the consistency of the mix similar to thick 
cream, until the wax reaches room temperature.

Apply with a soft cloth and quite vigorous rub-
bing; buff off with a fresh soft cloth.

Notes: You are best off making this wax straight 
in the container you are keeping it in, as it doesn’t 
pour well. Also, the wax may be scented at the 
turpentine adding stage – you need 3 ml (about 
1⁄1⁄1

2⁄2⁄  teaspoon) of essential oil for this sized batch of 2 teaspoon) of essential oil for this sized batch of 2

wax. I use either cedar oil or lavender oil, as both 
have insect repellent and fungicidal properties.

Milk Paint
Many early and country pieces of furniture were 
painted, and the most common paint used in the 
United States, France, Spain and the southeast 
of England was milk paint. Personally, I hate the 
stuff, but it is so common that knowing how to 
make it is a vital part of the restorer’s art.

There are two forms of milk paint traditionally 
made – interior and exterior. The exterior paint 
is much more resistant to weathering and fading. 
The interior version does not use the oil, slaked 
lime or turpentine.

Milk Paint Recipe:
4 lbs. non-fat milk
6 oz. lime
4 oz. raw linseed oil
2 oz. slaked lime
2 oz. turpentine
colorant (artists’ tempera colors)

Combine the milk and lime in a container, gen-
tly but constantly stirring to ensure even mixing. 
The mixture will be quite liquid at fi rst, then it will 
suddenly start to thicken. Once it starts to thicken, 
add the oil, slaked lime and turpentine, and stir 
vigorously. Add colorant as required – with no 
colorant the paint is an appropriately pale but-
termilk color.

Notes: Do not use full fat or semi-skimmed 
milk – the stink as it dries is atrocious (take it from 
me, I know). Also, the paint will be usable for three 
days to two weeks, depending on the ambient tem-
perature. When you use the paint it will look like it 
is not covering well – this is normal. You only get 
a true idea of the coverage once it is dry.

Mark Marsay
London, England

Two Finish Recipes: Hard Wax and Milk Paint

The squaring rod is a simple thing to make from 
scraps. The thick end is pointed and nests into any 
corner of a cabinet. The long and skinnier section 
then rests on the cabinet and can be easily lined 
up with the opposite corner. Then you can make 
a mark on the rod (I mark the corner’s position 
on both sides of the rod just to be sure). Then it’s 
a simple matter to move the squaring rod to the 
other diagonal and compare the corner to your 
mark or marks. If one diagonal measurement is 
longer than the other, apply a clamp across the two 
corners that give you the longer measurement and 
apply pressure until the case reads square.

Christopher Schwarz
executive editor

“Think about it: Everything with a power cord eventually ends up in the trash.”
— John Sarge

timber framer and blacksmith instructor at Tillers International school, 
on the lasting value of hand tools
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Choose the Right Plywood
We cut through the confusion and seek out the good stuff.

There are few things a woodworker will ever There are few things a woodworker will ever T
face that are as confusing as plywood. It seems 
simple: I want to build some cabinets out of oak, 
so I’ll get a few sheets of 3⁄3⁄3

4⁄4⁄ "-thick oak plywood 
and get started. But when I go to buy it, the storm 
clouds come rolling in. Where do I buy it? What 
do I ask for? Do I want rotary cut or plain sliced? 
What grade? What core? How much thinner than 
3⁄3⁄3

4⁄4⁄ " will it be this time? Will the edges split if I 
try to put screws in it? Will the veneer be so thin 
that I sand through it with the fi rst pass of the 
sander? Should I try the imported stuff? Can I 

remember the name of the imported stuff that I 
bought last time? 

Is it just me, or does plywood get a little worse 
every time I buy it?

The fi rst question to answer is this: Are you 
looking for something that looks like it belongs 
in a piece of fi ne furniture, or is utility your main 
concern? Plywood that looks nice, in a species 
such as cherry, oak or walnut, is graded and priced 
mainly on the quality and thickness of the face 
veneer. Hardwood plywood is considered to be 
an appearance product, as opposed to softwood 

plywood, which is considered a structural mate-
rial. Different rules and grades are used for each 
type of plywood.

Hardwood plywood has a distinct face and 
a distinct back. In a cabinet door, for example, 
you want the best appearance possible on the 
outside. On the inside, you still want it to look 
good, but small areas of burl, mineral streaks or 
sap wood won’t be the distractions they would 
be on a surface that is always exposed.

For hardwood plywood, the grading system 
for the face veneer is designated by letters: A is 

P
H

O
T

O
 B

Y
 A

L
 P

A
R

R
IS

H

We thought we understood plywood until we put 11 different samples through a variety of tests. We found some surprising facts about quality and materials.
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The inner cores of veneer-core plywood are much 
thicker than true veneer. In 3⁄3⁄3

4⁄4⁄ "-thick material, 
the thickness of the core layers can range from 
about 1⁄1⁄1

8⁄8⁄ " on seven-ply material (fi ve core layers 
plus the two face veneers) to less than 1⁄1⁄1

16⁄16⁄ " in 
13-ply material. 

Particleboard core or MDF (medium density 
fi berboard) core are the other common types in 
use. In professional cabinetmaking, they are the 
preferred materials for quality work because 
they’re fl at and of a consistent thickness. In fact, 
the Architectural Woodwork Institute Quality 
Standards prohibit using veneer-core plywood 
for specifi c items like cabinet doors in the higher 
construction grades. As we look at how plywood 
is made, and the material it’s made from, we begin 
to understand why.

Twenty-fi ve years ago, if you bought a piece of 
birch plywood, or any other hardwood plywood 
for that matter, the core would be birch. Today 

the best and D is the worst. There is a different 
standard for backs: 1 is the best and 4 is the worst. 
A1 or A2, with plain-sliced veneer, is usually the 
best grade available for work that will receive a 
clear fi nish. Grades B and lower for faces, and 3 
and lower for backs, are generally considered only 
suitable for paint-grade work. Rotary-cut veneer 
will look like plywood, rather than solid wood. 
You can probably get away with using rotary-
cut veneer for something such as the interior of 
a cabinet, but it won’t look right on an exposed 
surface next to solid wood. 

The grade should be stamped on the side of the 
sheet but it is often missing in imported plywoods. 
Expect to pay $75 or more for a 4' x 8' sheet of 
A2 plywood with plain-sliced veneer. The oak 
and birch plywood the big home-improvement 
stores had in stock (about $40) at the time of 
writing this was graded C3. The difference in 
price is mostly in the difference in the veneer. In 
addition to being a lower grade, the face veneer 
on inexpensive plywood can be as thin as 1⁄1⁄1

100⁄100⁄ " 
compared to about 1⁄1⁄1

40⁄40⁄ " on better material.

Core Material: The Inside Story
With softwood plywood, any material that’s 
composed of different layers of wood with the 
layers at 90° to each other is called plywood. 
With hardwood plywood, any material can be 
between the face and back veneers and still be 
called plywood. The core material is specifi ed 
separately from the face, so you can have maple 
plywood with a veneer core (which is similar to 
construction-type plywood) or with a particle-
board or medium-density fi berboard core. 

With softwood, plywood is plywood and par-
ticleboard is particleboard. In cabinetmaking, 
you refer to veneer core if you want material 
manufactured similar to construction plywood. 

the core can be poplar, another inexpensive hard-
wood, Douglas fi r, or a combination of these if the 
plywood is made in the United States or Canada. 
A lot of plywood is now manufactured is Asia, 
Africa or South America, and the core material 

Numbers and Equivalents
.004" = slightly less than this page
.008" =  slightly thicker than this magazine 

cover
.012" = thickness of a quality business card
.016" = 1⁄64⁄64⁄ "
.031" = 1⁄32⁄32⁄ "
.047" = 3⁄3⁄3 64⁄64⁄ "
.063" = 1⁄16⁄16⁄ "
.709" = 18mm
.750" = 19.05mm

Face veneer
Core veneers – grain direction of each 
layer is at 90° to adjacent layer

Any imperfection in 
the core can telegraph 
through to the face veneer

As the sheet is pressed, each layer will 
conform to defects in the adjacent layer, 
as well as introducing its own defects

Back veneer

Thickness Variations Chart
 SOURCE FACE SPECIES CORE PLIES AVG THK (INCHES) AVG DEV (INCHES)* TOT DEV (INCHES)** #<.004† %<.004‡ $/SHEET

Paxton  Baltic birch Birch 13 .693 .002 .009 18 100% 33.14 (60" x 60")

Bob’s garage Oak Luan 7 .700 .002 .010 11 85% N/A

Paxton Poplar Poplar 7 .738 .003 .011 13 72% 65.91

Home Depot Red oak Fir 7 .727 .003 .016 11 61% 39.99

Lowe’s Red oak Fir 7 .707 .003 .008 10 56% 39.99

Home Depot Birch Unknown 13 .699 .004 .013 9 50% 37.95

Paxton Luan-Marine Luan-Marine 11 .732 .004 .015 8 44% 75.59 

Paxton Red oak Fir/aspen 7 .732 .004 .015 8 44% 70.00 

Paxton Hard maple Poplar 7 .731 .004 .022 6 33% 71.82

Lowe’s Birch Fir 7 .710 .005 .018 5 28% 37.95

Lowe’s Aljoma Unknown 9 .726 .005 .012 1 6% 39.95

*avg dev=average deviation in thickness among small samples measured.
**tot dev=total variation in thickness among all samples, difference between thickest and thinnest measurements.
†#<.004=number of samples that had a variation of .003" or less within the sample (note, old red oak had fewer samples than rest of group).
‡%<.004=percentage of samples that had a variation of .003" or less.
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can be anything that grows in abundance near 
the plywood mill. 

Wherever plywood is made, the trees used 
for core material are fast-growing and have lit-
tle or no value as solid wood or as face veneer. 
Depending on the quality consciousness of the 
manufacturer, these cores can vary tremendously. 
The biggest problem is variation in thickness, but 
uneven or incorrect moisture content can also 
cause sheets that are warped, bowed or twisted. 
Poorly manufactured plywood also has a tendency 
to split or delaminate, especially when nails or 
screws are driven into the edges.

Many woodworkers object on principle to 
using anything but veneer-core plywood. One 
of the big drawbacks to veneer-core plywood 
often won’t appear until fi nishing. If the veneer 
is thin, and the core uneven, this unevenness will 
telegraph through and appear in the face veneer. 
Because the veneer is so thin, this cannot be 
sanded out. MDF and particleboard cores, in spite 
of being weaker structurally, are fl atter and more 
consistent. If you can work around the structural 
issues, and overcome your prejudice, you can 
achieve much better fi nishes, and easier joinery 
if you use MDF or particleboard cores.

Hard-working Plywood
If you want plywood for more utilitarian pur-
poses, such as shop jigs, fi xtures or drawer boxes, 
then you want a different product than something 
with a nice veneer and a suspect core. Baltic 
birch plywood, with 13 layers in a nominal 3⁄3⁄3

4⁄4⁄ "
thickness, was the fi rst such product available 
for this use. Appleply is an American-made ver-
sion made from birch and alder. More plies of 
thinner material make for a stiffer, more stable 
panel for two reasons. Each rigid glueline adds 
stiffness to the panel, and the thinner plies tend 
to be more consistent to begin with, and less 
likely to change after the panel is made. Many 
imported plywoods are manufactured this way 
and can be a good value.

Imported plywoods also have different grad-
ing rules. Baltic, Russian and other European 
birch plywood faces are graded by the letters B 
(best), BB, CP and C (worst) for both the face 
and the back. These plywoods usually have a 

consistent void-free core of the same species as 
the face. Generally B/BB is the best grade that 
is available. Some plywood from South America 
and Asia is graded on a similar system, but much 
of this material is not graded. 

The species used in imported plywood can 
also be a mystery. The names the material is sold 
under are not the names of specifi c species. From 
Luan to Chen-Chen, the names given are trade 
names for groups of species, which may or may 
not have similar properties. These names may 
also change from time to time. If one imported 
name gets a bad reputation, the same product 
may be sold under a new name, and people will 
try it, hoping that it will be better. Sometimes 
material from one continent will be sold using 
the name of a successful product from another. 
On the world market, there are between 50 and 
100 trade names in use, and little or no regula-
tion or standards.

How Our Samples Measured Up
We went shopping for plywood in our area, and 
picked 10 samples from three sources – Lowe’s, 
Home Depot and our local hardwood supplier, 
Paxton Lumber. We also included a piece of red 
oak plywood with a Luan core that had been stored 
in my garage for 10 years. We made tests on our 
samples to see what the differences were between 
the “good stuff” and the “cheap stuff.”

First we checked the thickness. We knew that 
3⁄3⁄3

4⁄4⁄ " plywood is always undersized and that the 
thickness can vary throughout the sheet. What 
surprised us is how much variation there is, even 
in a small sample. We began with a 24" x 24" 
square of each type and cut that into 18 pieces 
that were 37⁄7⁄7

8⁄8⁄ " x 77⁄7⁄7
8⁄8⁄ ". The expectation was that 

each of these small samples would be relatively 
consistent in thickness and we planned to measure 
each sample in one spot. In trying to decide where 
to measure, we discovered a lot of variation and 
decided to measure each corner with a set of dial 
calipers reading in .001" increments. The results 
are listed in the Thickness Variations Chart on 
page 7. The differences in core materials and 
thicknesses can be seen in the photo above.

Only three of 193 samples measured the same 
thickness at each corner. Two were from the piece 

of Baltic birch plywood. But one was .005" thin-
ner than the other. The total variation within the 
Baltic birch samples was .009". All 18 samples 
of the Baltic birch varied .003" or less, making 
this the most consistent material we tested. Right 
behind it were the 10-year-old samples of oak with 
a Luan core. Only two of these samples varied 
more than .003". Our samples of red oak from 
Lowe’s were nearly as consistent in thickness, 
with an average variation of .003" in each small 
sample and a variation of .008" within the sample 
group. Only 10 pieces, however, were under .003" 
variation within those samples.

The most inconsistent piece we tested was one 
of the most expensive – plain-sliced maple veneer 
on a poplar core from our hardwood supplier. 
The total variation was .022", with an average 
of .004" among the small samples. Only six of 
18 pieces showed .003" or less variation within 
the samples. The only two samples with a larger 
average variation, .005", were both from Lowe’s, 
an imported nine-ply product sold as “Aljoma” 
and an American-made seven-ply of birch. 

Why the Inconsistency?
When plywood is made, the alternating layers 
of core veneers are glued together with heat and 
pressure. During this process, there is some 
degree of compression in the core layers. Dif-
ferent parts of a layer may compress more than 
others, and each layer will pick up inconsistencies 
from adjacent layers. Manufacturers maintain 
that this compression is unpredictable. The rules 
are written so that hardwood plywood cannot be 
thicker than its nominal size, but it can be up to 
3⁄3⁄3

64⁄64⁄ " thinner. The reasoning is that an undersized " thinner. The reasoning is that an undersized " thinner
panel will still fi t in a groove cut at the nominal 
size, but an oversized panel would not. If manu-
facturers use the entire 3⁄3⁄3

64⁄64⁄ " allowance, they will 
use four to fi ve percent less material than if the 
sheet were at its stated size.

The practical impact of this comes when you 
make joints. Exactly how do you get a nice-fi tting 
dado joint in an inconsistent, undersized panel? 
Router-bit manufacturers offer cutters sold as 
plywood bits, usually 1 ⁄64⁄64⁄ " or 1 ⁄32⁄32⁄ " less than the 

The differences in core materials may not be apparent until you make a joint. The fi r core at left chipped 
severely while the hardwood core at right had a smooth surface.

This block was glued from 10 of the 11 samples 
we measured for thickness. Note the variety of 
core materials and thicknesses.

8  ■ woodworking magazine Autumn 2005



Core Integrity Chart

SOURCE FACE SPECIES CORE PLIES SPLITS/PILOT* SPLITS/NO PILOT** NO SPLITS† NAIL % HELD‡

Lowe’s Birch Fir 7 2 7 1 8%

Paxton Maple Poplar 7 4 8 0 25%

Paxton Poplar Poplar 7 1 1 6 67%

Home Depot Red oak Fir 7 1 4 3 33%

Paxton Red oak Fir 7 2 6 2 58%

Lowe’s Red oak Fir/aspen 7 6 7 0 8%

Lowe’s Aljoma Unknown 9 0 2 6 75%

Paxton Luan Luan 11 0 4 4 42%

Paxton Baltic birch Birch 13 0 7 1 50%

Home Depot Birch Unknown 13 0 2 6 100%

Eight corners of each sample were assembled, fi rst with screws as described in text, and then with nails.
*splits/pilot=number of samples that split when a screw was driven in with a pilot hole (out of 8).
**splits/no pilot=number of samples that split when a screw was driven with no pilot hole (out of 8).
†no splits=number of samples that did not split, whether or not a pilot hole was drilled (out of 8).
‡nail % held=After assembling corner with fi nish nails, (#16 ga. x 13⁄3 ⁄3 4⁄4⁄ ") corners were then knocked 
apart. Number refl ects the percentage of samples with the nail remaining in the end grain of part 
being nailed. The ability to hold a fastener can affect the integrity of the joint over time.

Fasteners driven in the edges of plywood can 
cause an inferior core to split, often delaminating 
adjacent layers.

nominal size of 3⁄3⁄3
4⁄4⁄ " or 1 ⁄1 ⁄1

2⁄2⁄ ". This sounds sensible, 
but buying a bit to match every thickness of ply-
wood you might come across will only gain you 
a collection of bits that almost work.

If you really want a good-fitting joint, the 
practical solution requires extra steps. You need 
to mill the plywood edge that fits in the dado of 
your project. The easiest way to do this is to cut 
the groove to a smaller dimension and then mill 
a shallow rabbet on the board’s mate to match 
the width of the groove.

The Rabbet Test
We cut 1⁄1⁄1

4⁄4⁄ "-deep by 3⁄3⁄3
4⁄4⁄ "-wide rabbets in one end 

of our sample pieces with a stack dado set on 
the table saw. We then screwed pairs of samples 
together with two #6 x 15⁄5⁄5

8⁄8⁄ " drywall screws. Using 
our drill press, we placed a clearance hole and 
countersink 5⁄5⁄5

8⁄8⁄ " in from each edge of the sample, 
and centered in the rabbet. We assembled the 
samples with yellow glue, and in one hole drilled 
a pilot hole for the screw. The other screw was 
driven without pre-drilling. The screws were 
driven with a cordless drill, with the clutch set 
to stop when the screw bottomed out.

This also gave us a good look at the core mate-
rials. In the samples with hardwood cores – pop-
lar, birch and the imported wood – the rabbets 
were smooth. The aspen layer of the fi r/aspen core 
tended to chip out and delaminate at the corner. In 
the fi r core samples, many were very uneven and 
rough. Examples of the cuts are seen at left.

The Core Integrity Chart (below) shows the 
number of samples that split while driving the 
screws. We deliberately placed the screws close to 
the edge, and we don’t recommend driving screws 
without drilling a pilot hole. The results indicate 

the quality of the core material itself and the qual-
ity of the glue bond between the core layers. The 
samples with the highest number of core layers 
were most resistant to splitting. The hardwood 
cores, and the samples with nine or more plies, 
tended to split only the layer that contained the 
screw, and the splits were 1⁄1⁄1

2⁄2⁄ " to 1" long.
 In the seven-ply samples, the splits were much 

longer, and in the worst cases were several inches 
long. Several samples not only split the layer 
containing the screw, but pushed apart the glue 
joint between layers. The poplar core was most 
resistant to splitting among this group.

Our next test consisted of butt joining corners 
with two fi nish nails and no glue to see how well 
each type of core held the nails. The joints were 
then knocked apart to see if the nails pulled away 
with the face pieces, or remained in the end of the 
core being nailed. None of the samples split, and 
the differences seem to be in the grain structure 
of the core. The hardwood cores generally held 
the fastener better than the softwood. The results 
are seen in the Core Integrity Chart.

How to Buy the Good Stuff
The market for plywood is constantly changing as 
new sources come to the market, and we suspect 
there is pressure on all manufacturers to keep 
prices low. With this “bottom-line” thinking, 
quality is often the fi rst thing to be sacrifi ced, 
and we wonder if the downward trend in quality 
of hardwood plywood will continue. Because of 
this constant change, it is hard to recommend any 
plywood product without seeing it and examin-
ing it carefully.

There are three things to consider when exam-
ining plywood for purchase. The fi rst of these is 

the face veneer, if it is to be exposed. The grain 
should look like several pieces of solid wood, 6" 
to 8" wide. Every other piece should be a mir-
ror image of the next one. This is bookmatched, 
plain-sliced veneer. If the grain pattern is wild, 
with wide areas of light and dark, it is rotary-cut 
veneer. Expect to pay a premium for plain-sliced, 
bookmatched veneer. Good veneer can easily 
double the price of a sheet of plywood.

The second consideration is the overall fl at-
ness of the sheet. Despite its reputation for fl at-
ness, plywood sheets will usually have some 
degree of bow, but this should be minimal. Pull 
a sheet off the stack and sight down a long edge. 
If the sheet is badly warped or twisted, there is 
likely a problem in the core layers and conditions 
won’t improve as the sheet is cut up.

The third thing to examine is the edge. More 
plies are generally better, and hardwood cores are 
better than softwood. Look at the joints between 
the layers. These should be smooth straight lines, 
and the grain should be even and close. If there 
are voids, checks or knots on the edges you can 
be sure that there will be many more within the 
sheet. Also, take a close look at the edge of the 
face veneer to see how thick it is. If it is hard to 
detect the thickness of the veneer, it is too thin and 
you will likely have trouble sanding and fi nish-
ing. The thinnest veneers are very easy to sand 
through and often will telegraph any unevenness 
of the core layers to the fi nished surface.

Lastly, don’t be afraid to ask your supplier 
what they mean by the terms and grades they use. 
“Shop Grade,” “Cabinet Grade,” “Stain Grade,” 
and “Utility Grade” are commonly used terms 
that aren’t defi ned by any industry-wide stan-
dards. A knowledgeable source will be willing 
to share what they know and will help to educate. 
A seller who can’t explain what they have to sell 
might best be avoided. WM

— Robert W. Lang
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The Shop Box System
Four space-saving modules help you saw and assemble 

projects at the three most desirable heights.

What tables, workbenches and horses would What tables, workbenches and horses would W
you have if your shop had an unlimited amount 
of fl oor space? I would have several at differ-
ent heights for different tasks, each sturdy and 
solid, with fl at surfaces and convenient places for 
clamping. One would be about counter height for 
routing and preparing parts, one would be about 
2' off the fl oor for assembly work, and one would 
be in between these two heights.

A bigger shop might be out of reach, but hav-
ing the means of putting the work at just the 
right height, even in the smallest of shops, is 
pretty simple. Instead of making several differ-
ent benches and horses, I devised a system of 
two boxes that can be used three different ways. 
A pair of plywood I-beams connects the boxes, 
providing a larger and more solid surface. These 
can be used to support the work directly, or to 
support a plywood work surface. When they aren’t 
needed, all four pieces can be stored away in just 
a few square feet of space. 

Each box is made of two pairs of wood frames, 
with a 3⁄3⁄3

4⁄4⁄ "-thick plywood cap on the ends. The 
boxes’ fi nished dimensions are 16" x 22" x 30".

I assembled the frames with pocket screws 
and glue. The corners between the frames are 
glued butt joints. I held the butt joints together 
with a few narrow-crown staples while I drilled 
holes and drove #8 x 13⁄3⁄3

4⁄4⁄ " screws. The plywood 
ends are also attached with glue and screws. I 
cut the plywood 1⁄1⁄1

8⁄8⁄ " oversize in both directions, 
and I made sure I had a square corner. After I 
fastened down the square corner, I pulled the 
frame to line up with the plywood. After the glue 
had dried, I trimmed the excess plywood with a 
fl ush-trimming bit in the router. 

The I-beams are made from three 43⁄3⁄3
4⁄4⁄ "-wide 

strips of 3⁄3⁄3
4⁄4⁄ "-thick plywood. The top and bottom 

have a 1⁄1⁄1
4⁄4⁄ "-deep groove down the middle, and the 

third component is glued into the grooves. All 
of these sizes can be varied to suit your needs, 
but the ones listed get all the plywood pieces 
you need for the beams and the box ends from a 
single sheet of 3⁄3⁄3

4⁄4⁄ " plywood.
The beams could be simply nailed or screwed 

together, but a 1⁄1⁄1
4⁄4⁄ "-deep groove the length of the 

top and bottom pieces makes it easier to center 
the middle piece. After a few test cuts to match 
the width of the dado set to the thickness of the 
plywood, I cut the grooves, ran a bead of glue 

down the middle of the groove and assembled 
the beams. I fastened them with 11⁄1⁄1

2⁄2⁄ "-long nar-
row crown staples. Finish nails, brads or screws 
could just as easily be used.

The sizes were chosen to provide a stable plat-
form at various heights, whether the horses are 
used individually or in pairs. Here are just a few 
of the ways I have used the horses:

• 30" high – temporary stand for chop saw
• 22" high – horse for hand sawing
• 22" high – stand for benchtop planer
• 30" high (plus beams) – a bench that’s 

roughly kitchen-counter height
• 22" high (plus beams) – an assembly table 

roughly dining-table height
• 16" high (plus beams) – low assembly table 

for furniture or cabinets
• 16" or 22" high (plus beams) – bench for 

rough-cutting sheet goods with circular saw
• Beams alone can be used to make a level 

platform on the fl oor for cabinets or furniture
• When working on small pieces, like a carv-

ing, I can sit on one horse at 22" high and clamp 
my work on a second horse at 30".

When using the beams to cut plywood, I turn 
them 90° so the saw cuts into the narrow edges 
(as shown above). This avoids the risk of hitting 
one of the fasteners that hold the beam together. 
Most of the time gravity is suffi cient to make a 
useful work surface, but for a more stable, semi-
permanent function, the beams and horses can 
be connected with a few screws. WM

– Robert W. Lang

When the individual frames have been assem-
bled, they are glued and screwed together to 
form a box.

With the plywood ends attached, the boxes are 
put in service to assemble the beams.
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The shop boxes and beams can be easily carried 
outside to unload and cut sheets of plywood.
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front view

I-beam supportI-beam support
detail

top view

side view

plywood cutting diagramplywood cutting diagram
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Shop Box
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The Shop Box System
 NO. PART SIZES (INCHES) MATERIAL NOTES
 T W L

Boxes
❑ 16 Stiles 3⁄3⁄3 4⁄4⁄  31⁄2⁄2⁄  281⁄2⁄2⁄  Solid wood

 ❑ 8 Short rails 3⁄3⁄3 4⁄4⁄  31⁄2⁄2⁄  71⁄2⁄2⁄  Solid wood 

❑ 8 Long rails 3⁄3⁄3 4⁄4⁄  31⁄2⁄2⁄  15 Solid wood 

❑ 4 Frame ends 3⁄3⁄3 4⁄4⁄  161⁄8⁄8⁄  221⁄8⁄8⁄  Plywood Trim fl ush after  
        assembly
I-beams
        assembly
I-beams
        assembly

 ❑ 6 I-beam parts 3⁄3⁄3 4⁄4⁄  43⁄3⁄3 4⁄4⁄  96 Plywood 4 pieces have 
        1

 96 Plywood 4 pieces have 
1

 96 Plywood 4 pieces have 
⁄1⁄14⁄4⁄ "-deep groove



Drawboring Resurrected
Have modern glues and 

clamps rendered this ancient 

joinery technique obsolete? 

Absolutely not.

Drawboring is one of the simple reasons that Drawboring is one of the simple reasons that D
so much antique furniture survives today, some 
of it as sound as the day it was made.

What is drawboring? It’s a technique that 
greatly strengthens a mortise-and-tenon joint, 
transforming it from a joint that relies on glue 
adhesion into a joint that has a permanent and 
mechanical interlock. In essence, you bore a hole 
through both walls of your mortise. Then you bore 
a separate hole through the tenon, but this hole 
is closer to the shoulder of the tenon. Then you 
assemble the joint and drive a stout peg through 
the offset holes. The peg draws the joint tight. 

Drawboring offers several advantages com-
pared to a standard glued mortise and tenon:

■ The joint will remain tight. A common prob-
lem with mortise-and-tenon joints is that the 
joint can open up and develop an ugly gap at the 
shoulder. Sometimes this is caused by the wood 
shrinking as it reaches equilibrium with a new 
environment (such as your living room with its 
forced-air heat). Sometimes this gap is caused 
by simple seasonal expansion and contraction, 
especially with woods that tend to move a lot, 
such as fl at-sawn oak. The peg in a drawbored 
joint keeps the tenon in tension against the mor-
tise during almost any shrinkage.

■ The joint can be assembled without clamps. 
Drawboring is excellent for unusual clamping 
situations. Driving the peg through the joint 
closes it and clamps are generally not needed. 
Chairmakers use drawboring to join odd-shaped 
pieces at odd angles. It’s also an excellent tech-
nique when your clamps aren’t long enough. Or 
when you don’t have enough clamps. Drawboring 
also allows you to assemble a project one piece 
at a time if need be.

■ The joint can be assembled without glue. 
There is good evidence that drawboring allowed 
early joiners to assemble their wares without any 

glue. This is handy today when you’re joining 
resinous woods (such as teak) that resist modern 
glues or when you’re assembling joints that will 
be exposed to the weather, which will allow water 
to get into them and destroy the adhesive.

■ The joint doesn’t have to be perfect. The 
mechanical interlock of drawboring means that 
your tenon’s cheeks don’t have to have a piston 
fi t with your mortise’s walls. In fact, you might 
be surprised at how sloppy the joint can be and 
still be tight after hundreds of years. Drawboring 
requires you to be careful only when fi tting the 
tenon’s shoulder against your mortised piece. 
The other parts of the joint are not as important. 
And while I never argue against doing a good job, 
drawboring ensures that every joint (even the less-
than-perfect ones) can be tight for many lifetimes. 
For this reason, I think drawboring is an excellent 
basic skill for beginning woodworkers.

So why has drawboring become an almost-lost 

art? It’s a good question, and one that I cannot 
fully answer. I suspect that modern glues and 
machine-made joinery made the technique less 
necessary, particularly for manufactured furni-
ture. Drawboring does require several extra steps, 
and the benefi ts of it – particularly the long-term 
durability of the joint – is not something that is 
apparent to a customer.

Another reason the technique has fallen out 
of favor, I suspect, is that manufacturers have 
stopped making drawbore pins. These tapered 
steel tools allow you to temporarily assemble the 
joint to check the fi t and to ease the path that the 
wooden peg will later follow. You can drawbore 
without drawbore pins by relying on the peg (and 
luck) alone. But once you use a proper set of 
drawbore pins, you will wonder why they are not 
in every tool catalog. Fortunately, you can make 
your own set of drawbore pins inexpensively. The 
story starting on page 14 shows you how.

Drawboring is a simple and fundamental skill that will radically transform your joinery. The few extra 
steps it requires will virtually eliminate gaps in a mortise-and-tenon joint – even if the wood still needs to 
reach equilibrium with its environment. Plus, drawboring reduces clamping and the need for a perfect fi t.
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Schwarz, Chris
Note
Click on the photo below to read our up-to-the-minute weblog entries on drawboring.

http://www.woodworking-magazine.com/blog/SearchView.aspx?q=drawboring
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1 Bore 1⁄4⁄4⁄ "-diameter hole through both mortise 
walls. The center of the hole should be 3⁄3⁄3 8⁄8⁄ " from 
the edge of the mortise.

2 Assemble the joint. Mark the hole’s center on 
the tenon using a 1⁄4⁄4⁄ " brad-point bit.

3 Remove the tenon and shift the mark closer to 
the tenon shoulder – 1⁄16⁄16⁄ " to 3⁄3⁄3 32⁄32⁄ ". Use the same 
bit to bore a 1⁄4⁄4⁄ "-diameter hole through the 
tenon at the offset mark.

4 Reassemble the joint. Twist the drawbore pin 
into the joint to check the fi t. Ensure there are 
no gaps in the joint.

5 Whittle the end of a Whittle the end of a 11⁄⁄4⁄4⁄ " peg to about " peg to about 11⁄⁄8⁄8⁄ " " 
diameter at the tip. Add glue to the joint and 
peg. Assemble the joint and hammer the peg 
through the offset holes. 

6 Saw (or chisel) the protruding peg material 
fl ush with the work.
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Joint Details
I have drawbored many joints during the last fi ve 
years or so and have found the methods described 
here to be highly effective. My method is based 
on historical descriptions of the process from the 
17th century and my own work. 

The fi rst detail to tend to is the size and loca-
tion of the hole through the mortise. I have found 
that a 1⁄1⁄1

4⁄4⁄ "-diameter hole is good for cabinet work. 
For larger-scale work (workbenches, doors and 
windows for homes) a 3⁄3⁄3

8⁄8⁄ "-diameter hole is bet-
ter because the peg is stouter. In general, place 
the hole 3⁄3⁄3

8⁄8⁄ " from the opening of the mortise in 
furniture work and 1⁄1⁄1

2⁄2⁄ " in larger work. Make the 
hole as deep as you can. Usually this requires 
boring it through the entire assembly, though the 
hole can be stopped in thick stock. The goal is to 
ensure that the untapered part of the peg passes 
into the other wall of the mortise.

Historically, many of the drawbore pins I’ve 
encountered are a diameter that’s best suited for 
a 3⁄3⁄3

8⁄8⁄ "-diameter hole and peg. Entryway doors and 
large windows are appropriate for this larger hole 
and peg. I have encountered (and own) a set of old 
pins that work with a 1⁄1⁄1

4⁄4⁄ "-diameter hole, however, 
so this approach is historically accurate.

The next thing to consider is how much to off-
set the hole in the tenon. The bigger the offset, the 
sounder the joint, but the bigger the risk that you’ll 
destroy the tenon or peg during assembly.

The traditional joiner was advised to offset 
the holes by the width of a shilling, according to 
Joseph Moxon’s “Mechanick Exercises,” a 17th-
century how-to book on woodworking. I had 
diffi culty locating a shilling from the middle to 
late 17th century (I did try), but according to one 
knowledgeable collector of English coins, a 17th-
century shilling would be about 1⁄1⁄1

16⁄16⁄ " thick.
 An offset of 1⁄1⁄1

16⁄16⁄ " will indeed almost always 
work and is easy to assemble. But I’ve found that 
it’s sometimes not enough to get the job done. 
Some of the joints I assembled with this small 
offset were just a bit wiggly. For furniture-scale 
work, I prefer a 3⁄3⁄3

32⁄32⁄ " offset. For big-scale work, 
I’ll push that offset to almost 1⁄1⁄1

8⁄8⁄ " if the parts of 
the joint are large and the wood is a tough spe-
cies, such as ash or elm. Experience will be your 
guide. Begin with small offsets in a sample joint 
and gradually increase them. You’ll know when 
you’ve found the sweet spot.

Make Your Own Drawbore 
Pins in One Hour

I sawed apart a completed drawbored joint to 
show how the oak peg bends through the offset 
hole. This was a 3⁄3⁄3 32⁄32⁄ " offset in ash.

Proper drawbore pins are absolutely the key 
to successfully and consistently executing 

a drawbored joint. The pins allow you to work 
with bigger offsets, to know exactly how the 
joint will fi t before fi nal assembly and to pave 
the way for your peg by slightly distorting the 
hole through the tenon.

You can purchase traditional pins from 
dealers of antique English tools, though you 
will spend $45 to $80 for a pair, and you 
must sometimes search for the smaller-sized 
drawbore pins. I’ve had good experiences 
with two dealers: Tony Murland’s Antique 
Tools (www.antiquetools.co.uk) and Classic 
Tools (classictools.com). Both are British deal-
ers that sell to the United States.

The other option is to make your own. It’s 
easy and takes only about an hour once you 
have the materials in hand.

The metal part of the tool is easy to fi nd. 
Machinists, bridge builders, mechanics and 
anyone who works with metal has a set of 
tools they use that are much like drawbore 
pins. They’re sometimes called drift pins, 
alignment tools or line-up tools. And they 
come in a wide variety of sizes and tapers.

To make your fi rst set, I recommend you 

Marking the offset on the tenon must be done 
with a bit of care because small changes can make 
a signifi cant difference and cause the tenon to split 
in fragile woods, such as cherry. If you mark the 
offset with a slightly dull pencil, it can shift your 
mark by 1⁄1⁄1

32⁄32⁄ " or so. I recommend you use a sharp 
mechanical pencil or (even better) a knife.

The shape of the peg is important, too. I 
whittle mine so the last 1⁄1⁄1

2⁄2⁄ " tapers to an 1⁄1⁄1
8⁄8⁄ " tip. 

In almost all cases, I use straight-grained white 
oak for my pegs. It must be completely dry; wet 
pegs will shrink in time and allow the joint to 
loosen up. Typically I’ll split out my pegs from 
some dry oak using a pocketknife and mallet. 
This is called “riving,” and it is a technique used 
by chairmakers to produce durable chair parts. 
Wood that is shaped by riving is stronger because 
it splits along the wood’s grain lines. Sawing cuts 
across the grain lines, which can create a more 
fragile peg in some cases.

I then whittle the pegs round or roughly octag-
onal. Another option is to pound them through 
a steel plate with the correct-size hole bored in 
it. When pressed for time, I’ll use dowel stock, 
which I have found to be satisfactory as long as 
I choose dowels with straight grain.

When you knock the peg home, you’ll some-
times create a small gap between the hole and the 
peg as the peg leans heavily into one side of the 
mortise as it makes its twisty path through your 
joint. If this gap is unsightly, try a different strat-
egy on your next joint. Whittle your pegs slightly 
larger in diameter and switch to an octagonal 
shape. Again, a bit of practice in a couple sample 
joints will help you get it right.

Despite everything I know about drawboring, 
I still glue most of my joints and even coat the 
peg with glue before driving it in. It cannot hurt. 
But I do take great satisfaction in knowing that 
when that modern glue has given up, the peg will 
still keep everything in place so the joint will be 
just as tight as the day I made it. WM

— Christopher Schwarz

“Hand-craft signifies cunning , or 
sleight, or Craft of the Hand, which 
cannot be taught by Words, but is only 
gained by Practice and Exercise … .” 

— Joseph Moxon
in the preface to “Mechanick Exercises 

or the Doctrine of Handy-Works”

Making your own drawbore pins is easy using 
an inexpensive alignment pin and a scrap of 
sawn (or turned) hardwood. 
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buy a set of alignment tools from Sears (sears.
com, 800-349-4358 or visit your local store). 
The company sells an eight-piece set of punches 
and alignment tools under its “Companion” 
brand name. The set, which contains two 
alignment tools for our purposes, costs $6. The 
model number of the set is #30130.

One of the alignment tools in the set has a 
5⁄5⁄5 32⁄32⁄ " tip that tapers to almost 3⁄3⁄3 8⁄8⁄ " over a span of 
almost 4". This is a decent tool for furniture-scale 
work, though it will be much easier to navigate 
the offset if you grind the tip a bit smaller. The 
other alignment tool has a 3⁄3⁄3 16⁄16⁄ " tip that tapers up 
to a bit shy of 1⁄2⁄2⁄ " over a span of 45⁄5⁄5 16⁄16⁄ ". This is a 
good size for larger work.

The fi rst thing to do is to sand the black paint 

off the tapered section of the tool, which will 
come off on the wood eventually. Then you 
need to set the alignment tool into a wooden 
handle. Drawbore pins must be twisted in and 
out of their holes to work properly in my opin-
ion. (Striking them is not a good idea.) I prefer a 
traditional tapered octagonal handle, which is 
easy to twist in and out of the holes. However, a 
lathe-turned handle will work nearly as well.

First bore a hole straight into the end grain 
of a 11⁄4⁄4⁄ " x 11⁄4⁄4⁄ " x 63⁄3⁄3 4⁄4⁄ " scrap of wood that will 
accommodate the hex-shaped end of the tool. 
For the smaller tool, use a 13⁄13⁄13 32⁄32⁄ " bit for the hole 
(this is why you bought that fancy set with so 
many bits!). For the larger tool, bore a 17⁄17⁄17 32⁄32⁄ " hole. 
If your bit isn’t long enough to go deep enough, 

fi nish up the hole with a long auger bit that is 
a bit undersized (3⁄3⁄3 8⁄8⁄ " or 1⁄2⁄2⁄ ").

With the holes bored, shape the handle to 
your liking. I tapered my handles to 7⁄7⁄7 8⁄8⁄ " or 1" 
square at the small end. 

Now comes the fun part. Get a propane 
torch and heat up the hex shank of the tool 
for a minute or two. Then knock the handle 
onto the tool. The heat will char the wood as 
you insert the steel and prevent the handle 
from splitting as its driven on. Allow every-
thing to cool down and then add a couple 
coats of wiping varnish to your handle. Now 
you are ready to explore this ancient joinery 
technique for yourself. WM

— Christopher Schwarz

With the pin still in the vise and hot, drive the With the pin still in the vise and hot, drive the 
handle onto the pin. When the handle is fully 
seated, the sound of the mallet hitting the 
handle will change.

Use a simple propane torch to heat the pin. Heat 
it up for two minutes. It will not change color.

I have a clever chamfer attachment for 
my Veritas block plane that’s sold by 
Lee Valley Tools. You can also do 
this operation freehand.

Taper the handle using your band saw. Be sure to 
keep the hole in the center of the blank.

Bore a hole vertically into your handle blank. The 
hole should be slightly undersized compared to 
the largest dimension of the steel pin.

1

2

3

5

4
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This tapered octagonal handle 
is the perfect shape for the 
twisting action needed when 
inserting the tool in the joint.

Schwarz, Chris
Note
Click on the paragraph at right to order this set of punches and alignment tools on Sears's website.

http://www.sears.com/sr/javasr/product.do?BV_UseBVCookie=Yes&vertical=TOOL&pid=00930130000


Roubo’s 18th-century Workbench
Like everyday life, benches 

have become complex affairs. 

But are they better? 

We build a 230-year-old 

example and fi nd out.

After 250 years of refi nement, workbenches 
have actually developed into good-looking pieces 
of furniture. Many of them have nice lines, a top 
with an attractive overhang and a useful set of 
drawers and shelves in the base.

And this is a bit of a problem.
Many workbenches today are designed to 

please our sensibilities or to take on additional 
workshop tasks (such as storing tools) when they 
should be built with a singular purpose. That is, 
to support and hold the work with little fuss.

I work on and have built a wide variety of 
benches. To hold my work, I’ve used benches that 
are drilled with dozens of dog holes, equipped 
with all manners of vises (from a shoulder vise 
to a patternmaker’s vise) and that feature numer-
ous ingenious stops and hold-downs. But with 
every passing year, I found myself removing these 
accessories and changing the confi guration of my 
bench at work. And after shifting the bench’s top 
so its front edge was fl ush with the bench’s front 
legs (a radical act), I thought I was done.

But there was one more step, and I had to 
travel to New York City to take it. Last year I vis-
ited Joel Moskowitz, a Manhattan tool collector, 
woodworker and owner of the Tools for Working 
Wood store. Moskowitz has an impressive tool 
collection, but even more amazing is his library 
of original and reprinted woodworking texts.

The highlight of the evening was pag-
ing through a copy of Jacques-Andre Roubo’s 
enormous “L’art du Menuisier” (“The Art of the 
Woodworker,” 1769-1775). Roubo was a profes-
sional woodworker and educated man, and his 
four-volume work on the craft is considered one 
of the seminal works in the fi eld. (Someone really 
should translate and reprint these four volumes for 
contemporary woodworkers – but I digress.)

As I was paging through volume one, I came 
across plate 11, which shows a workbench for 
joiners. A light went on in my head. My bench 
at work had been evolving to resemble Roubo’s. 
When I returned home I began investigating the 
details of Roubo’s bench. After much thought, 
I concluded that this simplest of benches solved 
almost all of my frustrations with my own work-
benches and others in our shop.

Here are the key differences between Roubo’s 
bench and some modern benches:

1. Size and mass: Roubo specifi ed that a work-
bench’s top should be thick and long – as much as 
6" thick and between 6' and 12' long. The thick-
ness adds weight, provides strength to the base 
(more on that later) and makes the top stiff so you 
don’t have to have an apron supporting it. 

Why is this important? Aprons can get in the 

One of the key features of a workbench is its location in the shop. Placing the workbench near a window 
gives you a great advantage when trying to spot surface defects in your work, such as tear-out, sanding 
scratches or plane tracks. And the extra illumination allows older eyes to remain keen, even when work-
ing into the evening hours.
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Note
Click on the photo below to read our weblog entries about the development and construction of this workbench.

http://www.woodworking-magazine.com/blog/SearchView.aspx?q=roubo%20workbench


way of your clamps when you secure anything to 
your bench. If you’ve ever used a bench without 
an apron, you know how liberating this feature is. 
As to the length, make your bench as long as your 
shop permits. A long bench lets you assemble at 
one end and work at the other. And you can work 
on long mouldings. As to the width, you want 
to easily clamp across the width of your bench; 
wide tops interfere with this feature. Similarly, 
a bench narrower than 18" can be tippy.

2. Position of the top: The legs and stretchers 
are fl ush to the front edge of the benchtop – there’s 
no overhang at front or back. This is important so 
you can use your bench’s legs and stretchers as 
a clamping surface. When working on anything 
wide – such as mortising a door’s edge – you can 
secure it easily to the legs or stretchers.

3. Simple work-holding: To work on the edge of 
a board, Roubo offers a wooden hook (also called 
a “crochet,” which is French for “hook”). The 
crochet stops the work from shifting sideways; 
holdfasts and scraps support the work below (as 
shown on page 19). When working on the face of 
a board, Roubo shows holdfasts and a single plan-
ing stop. When used with battens, the holdfasts 
and stop can secure a board for planing.

4. The legs are tenoned into the top: This 
feature seems like a wood-movement problem. 
After all, when the top contracts and the base 
doesn’t, it will distort the base. However this 
actually is an advantage. This distortion turns 
your base into a stable A-frame structure when 
the top shrinks. Plus, unlike a dining table, most 
of this bench’s strength emanates from the top, 
not from the joints in the base. So distorting the 
base and its joints isn’t a big a deal.

5. Two French gizmos: In addition to the basic 
bench shown in the plate, Roubo suggests adding 
a removable leg vise, which assists in working 
small parts. And in another plate he shows a slid-
ing deadman. This gives you one more place to 
clamp and support your work.

Deciding to build Roubo’s bench was easy. 
Figuring out how to do it simply and economi-
cally was another. After some work with CAD, 
the answer to every diffi cult question with this 
bench turned out to be Southern yellow pine, 
sometimes called longleaf pine.

Why Longleaf Pine?
Southern yellow pine is a construction material 
typically used as joists or, when treated with pre-
servatives, for decks. It’s common in the South 
and Midwest, though you can fi nd it elsewhere, 
too. (The product locator at southernpine.com is 
an excellent place to start.) If you live in the West, 
look instead for hemlock, fi r or “hem-fi r,” which 
can be either or both species. These woods have 
many characteristics of longleaf pine, except that 
they’re sold a bit wetter, which is OK. If you can’t 
fi nd these species, poplar would be an excellent 
alternative, though it is more expensive.

Here’s why longleaf pine is a good bench mate-
rial: It’s heavy, dense and resinous, though it’s 
relatively easy to work. It’s inexpensive. I bought 
the wood for this bench (with a fair amount left 
over) for $222 at Lowe’s. And it’s sold a bit wet-
ter than hardwoods. The moisture content of 
longleaf pine in equilibrium in our shop is about 
10 percent. The stuff from the store is as wet as 
17 percent. But the wetness of the wood is an 
advantage in building this bench. If you select 
wetter boards for the top and legs, those parts 
will shrink on your tenons, which should have a 
lower moisture content than the other parts. This 
will keep the joints tight and will slightly distort 
the base’s shape as described earlier.

At the lumberyard, take your time when pick-
ing your boards, and take your moisture meter, 
too. It will guide you in picking dry boards for 
the stretchers in particular. If you don’t have a 
moisture meter, a good way to judge wetness is 
the weight of the board in question. Wetter boards 
weigh quite a bit more.

Another good piece of advice is the wider the 
stock, the clearer and straighter it will be. Don’t 
buy 2 x 4s; they will be knotty and twisted. Stick 
to 2 x 12s and 2 x 10s, and rip them to size.

Simple and Stout Joinery
This bench is simple enough for a beginner to 
build. There are but 12 joints and nothing is com-
plex. In fact, you don’t have to cut a single tenon 

A detail of plate 11 of Jacques-Andre Roubo’s “L’art du Menuisier” Vol. 1.

A moisture meter is an excellent tool that will save 
you from making some serious mistakes. For this 
project, the moisture meter will help you segre-
gate the wet boards from the dry ones and help 
monitor your lumber as it reaches equilibrium 
with your shop.

when building this bench – though it is entirely 
mortise-and-tenon construction. All of the tenons 
on the legs and stretchers are created when lami-
nating the boards together. The longer boards in 
the lamination become the tenons. The shorter 
boards act as the tenons’ shoulders.

All of the joints are drawbored. This early and 
almost-forgotten technique will make your joints 
stouter and prevent gaps at the tenons’ shoulders, 
even after the legs shrink. For a detailed article 
that deals with this venerable technique and its 
tools, turn to page 12.

But most of the work in this bench is in gluing 
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Schwarz, Chris
Note
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up the boards to create the top, legs and stretch-
ers. I’d start by buying a gallon of a slow-setting 
glue, such as Titebond Extend, and making sure 
your planer and jointer are tuned up.

Good Stock Preparation
This project can be built with a typical 6" power 
jointer and 12" portable planer. Make sure your 
planer is clamped down to your bench and your 

Mark the direction the grain is running on each 
edge as you pick your four boards for each top 
section. This also will make life easier when (or if) 
you true up the top with a hand plane.

In this assembly you can see how the board on 
the left is bowed. Position the concave side of the 
bow toward the inside of the assembly. Clamp 
pressure in the middle of this assembly will fl atten 
the entire board against its neighbor.

jointing will be easier if you have a roller stand 
by the infeed table. Begin by ripping all your 
boards to the sizes you need for your lamina-
tions. I ripped them 1⁄1⁄1

4⁄4⁄ " oversized to allow for 
trimming after glue-up. 

Then plane and joint all your boards to a fi n-
ished thickness of 11⁄1⁄1

4⁄4⁄ ". I recommend gluing up 
the top in sections, four boards to a section. This 
allows you to then clean up each completed sec-
tion with a 6" jointer and planer. 

Because you’re going to machine these sec-
tions after assembly, make sure all the grain is 
running in the same direction in the boards. The 
other thing to watch for is which way the boards 
bow. Some of the boards are likely to have a 
small bow. Plan your sections so the bow faces 
the inside of the assembly. 

Tricks for Gluing the Top
Gluing up longleaf pine can be a challenge. The 
wood is dense and resinous, so it resists glue pen-
etration more than other pines. You can remove 
the resin at the surface by wiping the resinous 
areas with acetone right before applying glue. 
The way to get around the density issue is to 
allow each assembly to stay in the clamps for four 
hours. This isn’t overcautious – it’s the recom-
mendation of a technical specialist at Franklin 
International, which makes Titebond.

Apply clamps every 12" or so on each top 
assembly. Start at the middle and work out to 

the ends, pushing and pulling your boards into 
alignment as you go. After all four top assemblies 
are complete, joint and plane them to clean up 
the faces and edges. Keep them as thick and as 
wide as you can. Then arrange them as they’ll 
appear in the fi nished assembly and joint all the 
edges to get airtight joints. 

If you are skilled with a hand plane, you’ll fi nd 
this a task for a jointer plane. Two of my three 
joints for the top needed to be tuned with a hand 
plane. It might seem a daunting task because the 
edge is so big, but that actually is an advantage 
because your plane won’t tip off the edge. I also 
did some further tweaking with a block plane.

When your top is complete, trim the ends 
using a circular saw and a straightedge guide. 
You’ll need to cut from both the top and the bot-
tom of the completed benchtop. 

You want a thin and consistent fi lm of glue on the 
face of the board. Pour a line of glue down the 
board and spread it (quickly now!) with a piece 
of cardboard and then immediately stack it on its 
neighbor. This trick gives you a little more time to 
get the clamps on.

No matter how nice your circular saw is, don’t 
try to make this cut by starting with a full-depth 
pass. Make the fi nished cut in two or three 
passes; you’ll get less burning and it will be easier 
to clean up the ends.

“A simple bench is like Tuscan pasta 
soup. You think it will be better if you 
add more stuff. But getting the basics 
right is way more important, 
and the extras won’t make up 
for poorly prepared stock.”

— Adam Cherubini, 
woodworker at Pennsbury Manor
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Making Tenons Out of Nothing
The next task is to glue up the legs and stretchers. 
These laminations are easier than the top pieces 
because they are shorter, but there is another chal-
lenge. You’re going to leave some of the individual 
boards longer so they’ll become tenons.

You might be asking yourself how you’ll get 
a perfect tenon with these laminations sliding 
around as you’re clamping. Relax. We found an 
easy way to get perfect tenons. 

First, make sure all your pieces are crosscut 
square. Now get some scrap plywood – anything 
thicker than 1⁄1⁄1

4⁄4⁄ " is fi ne. Cut it so it’s as long as 
your tenons (2" long for the leg tenons; 21⁄1⁄1

2⁄2⁄ " long 
for the stretchers). And cut it so it’s wider than 
the assembled lamination (7" wide for the legs; 
6" wide for the stretchers).

Before you glue up your legs and stretchers, 
nail one of these boards to the pieces that will 
form the tenon’s cheek. Now glue up the legs 
and butt the outside laminations against these 
plywood spacers.

To keep the leg parts in alignment during glue-
up, put a couple clamps along the length of the leg 
to align the pieces lengthwise. This guarantees a 
well-formed tenon. As soon as your clamps are 
set, knock the spacer off the assembly. You don’t 
want it to get glued to your leg.

The tenons on the legs and stretchers are formed 
during the lamination process. This saves you 
from having to cut tenons on the end of a 5'-long 
stretcher – a real trick.

Make the 1⁄2⁄2⁄ " x 1⁄2⁄2⁄ " chamfer on the long stretchers
by simply ripping it on the table saw. Using a 
chamfer bit in a router is much slower.

As soon as the clamps are tight, rap the spacer 
with a hammer and then clean out any glue in the 
area where the laminations create the tenons. It’s 
easier now than it will be later.

Before you glue up the stretchers, you need 
to decide if you want a sliding deadman on your 
bench. If the answer is yes, then cut two 1⁄1⁄1

2⁄2⁄ " x 1⁄1⁄1
2⁄2⁄ "

chamfers on the long edges of the board that will 
face the outside of the bench. The deadman will 
slide on this track.

Making Massive Leg Mortises
The mortises in the legs are large. As a result, you 
won’t be able to (easily) use a mortising machine. 
And making these mortises by chisel alone would 
be more work than necessary.

The best solution is to drill out the mortises 
and clean them up with a chisel. If you have a drill 
press and a 11⁄1⁄1

4⁄4⁄ " Forstner bit, you’re golden. If you 
are using a brace and bit with an expansive bit, 
that also will work – just be sure to use a brace 
with a large swing – 14" is about right.

The fi rst step is to mark out the locations of 
all the mortises on the legs. Measure up 5" from 
the bottom of the legs and then use the tenon 
itself to lay out the mortise.

If you’re going to drill out these mortises with 

A Versatile Bench

You don’t have to add all the bench accessories 
shown to create a working bench. In fact, you 

might want to try this bench in its purest form fi rst: 
a crochet, planing stop and holdfast holes. You can 
accomplish every major workholding task with this 
setup and a single clamp.

The leg vise and sliding deadman are nice addi-
tions, too. The leg vise helps hold small work. And 
the deadman offers quick and fl exible support 
when holding wide boards or doors on edge. Two 
upgrades that aren’t shown are adding a shelf 
between the stretchers and a bench hook, which is 
a standard bench accessory. A bench hook allows 
you to easily crosscut boards without a bench vise. 

Working on Faces: Holdfasts Working on Faces: Holdfasts Working on Faces:
and battens keep the work 
from skittering around on 
your benchtop. 

Working on Ends: You can use Working on Ends: You can use Working on Ends:
the crochet to hold work for ten-
oning and dovetailing. Holdfasts 
and scraps support the work from 
below. For really wide boards, a 
clamp can hold the far end to the 
benchtop (something you need 
even with quick-release vises).

Working on Wide Panels:
The batten by the planing 
stop is for wide panels. It’s 
not necessary for securing 
narrow boards.

Working on Edges: Holdfasts in the legs Working on Edges: Holdfasts in the legs Working on Edges:
and a scrapwood ledger support the work 
from below. The crochet wedges the work 
against the benchtop and legs.
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a Forstner bit, set your drill press for 1,200 rpm 
(or in that neighborhood). That’s a good speed 
for clearing chips, reducing burning and get-
ting the job done. When I make mortises with a 
Forstner, I make many overlapping holes, to the 
point where I only have the corners to clean up. 
I do everything I can to avoid chiseling the long-
grain walls of the mortise. This is where some 
of the joint’s strength comes from and chiseling 
it almost always introduces error.

Make the mortise a bit deeper than needed. 
This is an asset because it gives a place for excess 
glue to go during assembly. To complete the joint, 
square up the corners with a chisel.

Details on the Legs
Before you dive into assembly, you need to take 
care of a few details. First, plane a 1⁄1⁄1

4⁄4⁄ " x 1⁄1⁄1
4⁄4⁄ " cham-

fer on the bottom edge of all the legs. This pre-
vents your legs from hanging up on something in 
your fl oor and ripping out some grain when you 
drag your bench to a new location. Yes, even at 
350 pounds, you can move this bench around.

Next is an important decision. If you’re going 
to install a leg vise in your bench, you must cut 
a big notch in the front left leg for the guide that 
keeps it parallel. I really like the vise’s ability to 

When the joint fi ts, reassemble it with glue 
and whittle the ends of two 3⁄3⁄3

8⁄8⁄ " x 4" oak pegs so 
they look like elongated pencils.

Twist a drawbore pin into a hole and then 
drive a wooden peg into the other hole. Remove 
the steel pin and drive the other peg in. Trim the 
pegs fl ush with a saw and chisel.

And You Thought 
The Leg Mortises Were Big?
If you’ve ever built a table before you’re prob-
ably concerned about how the top connects to the 
base. Your fi rst reaction might be that this design 
detail is simply the product of an 18th-century 
woodworker who didn’t understand seasonal 

Roubo’s 18th-century Workbench
  NO. PART  SIZES (INCHES)  MATERIAL NOTES
    T W L

❑ 1 Top 4 24 96 Yellow pine 

 ❑ 4 Legs 5 5 32 Yellow pine 2" TOE

❑ 2 Long stretchers 21⁄2⁄2⁄  33⁄3⁄3 4⁄4⁄  61 Yellow pine 21⁄2⁄2⁄ "TBE

❑ 2 End stretchers 21⁄2⁄2⁄  3 19 Yellow pine 21⁄2⁄2⁄ "TBE

❑ 1 Deadman 11⁄4⁄4⁄  8 221⁄2⁄2⁄  Yellow pine 5⁄5⁄5 8⁄8⁄ " x 11⁄2⁄2⁄ " TOE

❑ 1 Leg vise 13⁄3⁄3 4⁄4⁄  8 333⁄3⁄3 4⁄4⁄  Ash 3⁄3⁄3 4⁄4⁄ " x 3⁄3⁄3 4⁄4⁄ " chamfer on three edges

❑ 1 Vise handle 1 1 15 Ash Octagonal

❑ 1 Vise’s parallel guide 1⁄2⁄2⁄  3 17 Ash Drilled with 3⁄3⁄3 8⁄8⁄ " holes

❑ 1 Planing stop 2 2 12 Ash Friction-fi t into 2" x 2" mortise

❑ 1 Crochet 3 4 13 Ash 

KEY: TOE = tenon on one end; TBE = tenon, both ends

secure small parts and I fi nd it as stout as many 
metal-jawed vises. You also should drill the 11⁄1⁄1

4⁄4⁄ "
hole in the leg for the vise’s screw. Its location is 
shown in the construction drawing.

The other detail is to drill holes in the legs 
for your holdfasts. Before you do this, you need 
to decide on their diameter, and that depends on 
which holdfasts you purchase. Read our story on 
holdfasts (page 24) before you proceed.

Assembling the Base
The base is assembled by drawboring the joints. 
This technique is covered on page 12. With the 
joint disassembled, drill the 3⁄3⁄3

8⁄8⁄ " holes through the 
mortise. Assemble the joint and mark the hole’s 
location with a 3⁄3⁄3

8⁄8⁄ " brad-point bit. Remove the 
tenon and drill the hole for the peg closer to the 
tenon’s shoulder – 3⁄3⁄3

32⁄32⁄ " to 1⁄1⁄1
8⁄8⁄ " will do. Pick the 

larger offset if your legs are particularly wet.
Assemble the joint without glue and twist a 

drawbore pin into the joint to align the holes and 
check the fi t of the shoulder. If you see any gaps, 
investigate what’s interfering with a good fi t and 
chisel it out now.

With all the legs and stretchers complete, I 
dressed the glued-up edges on the powered 
jointer and then used a hand plane. This is what 
the completed tenons look like on all the parts.

The less you measure, the more accurate you 
will become. Using the tenon to mark out your 
mortises reduces the chance of a measuring error. 
And it is faster, too.

Begin the mortise by defi ning the beginning and 
ending of the joint with your Forstner bit. Then 
clean up the waste between. Now clean up the 
little triangles of waste along the long-grain walls 
of the mortise. Keep cleaning up the triangles. 
You’re done when you can put the bit in the joint 
and it slides freely left to right in the mortise.

A corner chisel is an expensive tool, and they are 
a trick to sharpen. But when you need them, it 
seems worth the hassle. This operation can be 
carried out with a standard bench chisel, but it 
just takes a little longer.
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wood movement. After all, the top will expand 
and contract but the base will not. It seems like 
a disaster waiting to happen. But it’s not.

By tenoning the legs into a top that is on the 
wet side (as yours undoubtedly is), the bench’s 
design is counting on the top shrinking and 
wracking the base a bit, making it slightly wider 
at the bottom than at the top and more stable.

If you’re skittish about this design detail, 
here’s an option: Make the two mortises for the 
rear legs an 1⁄1⁄1

8⁄8⁄ " wider than necessary to allow 
the top to move without wracking the base. By 
widening the mortises for the rear legs only you’ll 
keep the front edge of the top fl ush to the front 
legs, a critical detail. If you take this route, you’ll 
still drawbore all four leg joints. 

The original bench had the tenons passing 
all the way through the top. If you’re confi dent 
enough to attempt this, do it. I decided to make 
the tenons go halfway through the top and then 
drawbore them to the base without glue. This 
accomplished the same mechanical integration 
offered by the original. And yes, this is an authen-
tic Roubo detail. Volume 3 of his book shows a 
bench with blind tenons (it’s plate 279).

Lay out your mortises on the underside of the 
benchtop by using the base itself. Bore out the 
waste using a 3⁄3⁄3

4⁄4⁄ " auger bit. If you use an electric 
drill for this operation, use a corded one. You can 
cook a cordless drill with this operation. 

Clean out the waste with a mortise chisel and 
use a combination square to confirm that the 
mortise walls are both square and deep enough 
to accept the leg tenons. You don’t want to fi t 
these joints any more than you have to.

If you’ve opted for the sliding deadman, you’ll 
need to mill a 5⁄5⁄5

8⁄8⁄ "-wide x 1"-deep groove in the 
underside of the top. 

I drawbored the top to the base without glue. 
If I ever need to remove the top, I can drill out the 
3⁄3⁄3

8⁄8⁄ " pegs to dismantle the assembly. Follow the 
same drilling and pegging procedure you used to 
drawbore the joints in the base. The only differ-
ence is the length of the pegs; these are 6" long.

Turn the bench onto its feet. Stand on it. Park 
a car’s engine on it if you like. This bench is up to 
any task. Before adding any gizmos to hold your 
work, take an hour or so to fl atten the top. A jack 

and jointer plane are the most effective tools for 
this operation, and the proper technique is shown 
in the “Letters” column on page 2.

Workholding Details
If you’re going to add the crochet to the front left, 
make sure that the grain direction runs straight 
from the tip to the far corner – this is stronger 
than making it parallel to the benchtop’s edge. 
I made the crochet by face-gluing three pieces 
of 1"-thick ash. I cut the shape out on the band 
saw and then cleaned up the tool marks with a 
spokeshave and scraper. Drill clearance holes in 
the crochet for 1⁄1⁄1

2⁄2⁄ " x 6" lag bolts and 1⁄1⁄1
2⁄2⁄ " washers. 

Drill pilot holes in the benchtop. Attach the cro-
chet to the benchtop with the end of the crochet 
fl ush to the end of the benchtop. I centered the 
crochet on the top’s thickness. If you use a plow 
plane in your work, lower it so your plow’s fence 
will clear the crochet.

The planing stop is one of the most important 
parts of the bench. It is simply a piece of 2" x 2" x 
12" ash that is friction fi t into a 2" x 2" through-
mortise in the benchtop. You knock the planing 
stop up and down with your mallet. Roubo shows 
two kinds of planing stops. One is wood only, and 
the stop has a slight bevel on the four edges of the 
top. This is an important detail. If you leave it fl at 
you’ll damage its edges with your mallet eventu-
ally. The slight dome shape ensures your mallet 
blows will land on the center of the stop.

The other kind of planing stop has a toothed 
metal stop embedded in the wooden block. The 

Supplies
Lee Valley Tools
800-871-8158 or leevalley.com
Tail-vise screw, #70G01.52, $32.50

Price correct at publication deadline.

The notch for the vise is 1⁄2⁄2⁄ " wide, 4" long and 
runs through the entire leg. The best way to cut it 
is to saw out the cheeks (I used a band saw) and 
then use a mortise chisel and mallet to pop out 
the waste. This is both easy and fun.

Remove the tenon and mark the location of the 
peg hole in the tenon. It should be closer to the 
tenon’s shoulder. Reassemble the joint and twist 
the drawbore pin into the joint. Check the fi t.

When drawboring, a scrap in the mortise reduces 
tear-out when you drill into the mortise cheek.

A try square helps ensure your holes are straight 
into the underside of the top. After drilling three 
of these mortises, you’ll have the confi dence to 
do the fourth without it. 
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teeth grab the end grain of your work. I’m experi-
menting with different stops made for me by 
blacksmiths and have yet to form an opinion.

The leg vise is simple to make. The vise comes 
with a threaded metal collar that you screw to the 
inside of the leg, centered on the 11⁄1⁄1

4⁄4⁄ " hole you 
drilled earlier. The jaw has a coffi n shape as indi-
cated on the construction drawings. And I planed 
a chamfer on three edges to soften the look. The 
chamfer on the top edge is the only critical one. It 
allows better access to your work when working 
at an angle with a plane, chisel or rasp.

The vise’s parallel guide is tenoned and pegged 
into the jaw. It is the part of the vise that is most 
unfamiliar to modern eyes. The parallel guide 
is drilled with two offset rows of 3⁄3⁄3

8⁄8⁄ " holes on 1"
centers. By placing a 3⁄3⁄3

8⁄8⁄ " peg in a hole in front of 
the leg and advancing the bench screw, the peg 
will then rest against the leg and pivot the jaw 
against your work at the top. The only downside 
is that you have to move the peg around for dif-
ferent thicknesses of work. It’s a small price to 
pay for the small price of the bench screw.

I made my own vise handle with a piece of 1"
x 1" x 15" leftover ash. I planed it to an octagonal 
shape and then secured it in the bench screw by 
driving 3⁄3⁄3

8⁄8⁄ " pegs through at each end. Then I asked 
Senior Editor Bob Lang to carve the year into the 
vise jaw. The font, by the way, is authentic. We 
took it from a clock face made circa 1780.

The sliding deadman is another gizmo that you 
can add now or wait on. You might not fi nd your 
work needs it. It is simple to fabricate. Plow out 
the triangular trench on the bottom edge of the 
deadman using your table saw. Then cut the 5⁄5⁄5

8⁄8⁄ "
x 11⁄1⁄1

2⁄2⁄ "-long tenon on the top. Tweak the tenon’s 
thickness and shape until the deadman fi ts up into 
the groove and then onto the track below.

Once the deadman fi ts, cut the curved shape 
on the long edges. The curve allows you to get 
your hand between the deadman and leg when 
the deadman is pushed up against the leg. Then 

drill the two rows of offset holes on 2" centers. 
You can make a dedicated peg for these holes 
or you can make the holes the same size as the 
shaft on your holdfast and use one of those to 
support your work.

Finally, you want to drill the holes in the top 
for your holdfasts. Their location is not arbitrary 
and requires careful thought. The hole near the 
planing stop is positioned so I can put a batten 
in front of the planing stop and secure it with the 
holdfast, which allows me to plane wide panels 
against the batten.

The holes along the back edge allow me to 
secure battens up against the long edges of long 
boards, as shown on page 19 of this article. My 
advice is to drill these few holes and add more 
when needed. With the holes drilled, you can 
fi nish the bench if you please. I applied a couple 
coats of an oil/varnish blend. Then I added some 
wax to the top to resist spilled glue.

When I completed the bench I realized some-
thing unexpected. Though building the bench 
was an adventure, the real journey began when 
I started using it. With the holdfasts, crochet and 
battens in my arsenal I am fi nding new ways to 
work every time I step up to the bench.

This confi rms a nagging sensation I’ve been 
harboring for years now: There is much about 
woodworking that is still lost in the past, stuff 
that can help us work more effectively today. Not 
just with hand tools, but with routers and biscuit 
joiners as well (holdfasts are great at holding 
router templates to the bench; and battens work 
well with the biscuit joiner). This bench is one 
tool that I hope will unlock some of these secrets 
for me and the others who are so brave as to build 
this fi ne workbench. WM

— Christopher Schwarz

A Word on Bench Height

The one thing you will want to custom-
ize with this project is the height of the 

bench. There’s a lot of advice out there, and 
I’ve experimented with many heights. Here’s 
what I’ve concluded.

I like a 34"-high bench. With my arms 
relaxed at my sides, the benchtop is where my 
pinky fi nger meets my hand. For me, this is 
an effective height for working with metal-
bodied planes and it is the same height as my 
table saw, which has some real advantages.

A high bench (36" to 38") might prevent 
you from stooping over and will keep the 
work close to your eyes. But you’ll wear your-
self out when hand planing. A high bench 
requires you to use your arms more than your 
body weight to push a plane.

If you use wooden planes in your work, you 
might want to consider a low bench (32" or 
so). Wooden planes have a thick body and 

Here you can see the proper grain direction for a 
crochet. The grain direction and the shape of the 
crochet allows it to grab your work and wedge it 
against the benchtop. It is surprisingly effective.

To cut the trench on the bottom edge of the 
deadman, mark out the shape on the front edge, 
then set your table saw’s blade to 45° and line 
things up with your marks. Make one pass, turn 
the deadman around and make a second pass to 
fi nish the cut. Clean up the work with a chisel.

A 34"-high bench grazes the knuckle where my 
pinky meets my hand. This height is a good 
place to start when deciding how high your 
bench should be.

keep your hands higher up than if you use 
metal planes. 

But no matter what you decide, don’t be 
afraid to experiment with different heights. 
You can cut down your legs with a handsaw. 
Or you can prop your bench up on a sled foot.

Mill the groove for the deadman using an upcut 
spiral bit in your plunge router. An edge guide 
makes this operation a snap. This groove is deep 
to allow the deadman to be removed or modifi ed.
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The Mystery of Holdfasts
This old method of holding 

work is one of the best. We 

tell you which holdfasts work 

and which don’t. But fi guring 

out ‘why’ is more diffi cult. 

We love nothing more than to completely tear We love nothing more than to completely tear W
apart a tool, project or technique to fi gure out 
exactly how it works. Most of the time our efforts 
are rewarded with enlightenment, but in the case 
of holdfasts, we’re still a bit in the dark. It seems 
that making and using a holdfast has as much in 
common with art or religion as science.

Before the era of metal vises, woodworkers 
secured work to benches (horizontally and verti-
cally) with holdfasts. Until the 1920s these were 
so common that if you saw a workbench, you 
would likely see a holdfast. Little was written 
about them because they were so common. To 
explain holdfasts would be akin to explaining 
shoes. But they eventually fell out of general use 
as manufacturers added mechanical gizmos to 
benches such as tail vises and bench dogs.

And as we found out, that’s a real shame.
Using a holdfast for the fi rst time can be an 

epiphany. A good holdfast drops in a hole in 
your bench, and with a few light taps secures a 
workpiece solidly to the bench. As the holdfast’s 
pad hits your work, the shaft wedges itself in the 
hole and against your work.

It is one of the quickest, most secure and 
effi cient methods of holding something down, 
whether you work with hand tools or power tools. 
A good pair of holdfasts is like having an extra 
set of super-strong hands. They can be set in a 
fraction of the time it takes to secure a clamp or 
tighten a vise, and their use soon becomes sec-
ond nature. A light rap on the back of the shaft 
releases the holdfast’s grip on the work.

Not as Simple as it Seems
As simple as the idea is, the execution and engi-
neering involved in making a good holdfast are 
complex. The angle of the holdfast’s shaft as it sits 

in the benchtop, as well as the angle between the 
pad and shaft are key elements. The size of the 
shaft, the diameter of the hole and the thickness 
of the benchtop affect these angles. We found that 
holdfasts with an angle of about 83˚ between the 
shaft and pad functioned best.

The type of metal used, and how it is made 
are also crucial. We found a difference in perfor-
mance between mass-produced holdfasts (such 
as the broken one shown above) and those that 
were hand-forged (the unbroken one above). We 
tested them side by side, and found only one mass-
produced holdfast we could recommend, and that 
recommendation comes with reservations.

For our tests we prepared samples of work-
bench tops using yellow pine and hard maple 
with various-sized holes between 11⁄11⁄11

16⁄16⁄ " and 1" to 
represent different types of benches. With these 
workbench samples secured in a vise, we tried 
each holdfast to see how easily and how securely 
it would seat. We tried securing pieces of vary-
ing thickness, and tried to fi nd the ideal bench 
thickness, hole and holdfast combination.

The Scientifi c Method Lets Us Down
After several afternoons of pounding we were 
unable to arrive at defi nitive, repeatable results. 
We had strong opinions about the different 

The inexpensive cast gray iron holdfast self-destructed the fi rst time we used it. Handmade holdfasts are 
more durable, hold better and are generally more expensive.
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Click on the photo below to read more about our research into holdfasts from our weblog. 

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


holdfasts we tested. But with the mass-produced 
holdfasts, we found that we were learning how 
to get them to work more than we were learning 
measurable differences between them.

There is much about a good holdfast that is 
not objective. Our favorites felt good in the hand, 
cinched down without a severe beating, released 
easily and didn’t do much damage to either the 
hole or the workpiece. There was a clear and 
impressive difference in performance between 
the manufactured versions and the hand-forged 
ones. We knew what we preferred, but we really 
couldn’t explain why.

Separating the Wheat from the Chaff
The first holdfast we tested, an inexpensive 
imported model from Harbor Freight (#41885-
OVGA, $3.99) was made from cast gray iron. It 
didn’t survive the fi rst of our tests. It broke the 
fi rst time we knocked it into a hole. Don’t waste 
your money on these.

The small Jorgensen (#1708) was the best 
performer among the mass-produced ones, but it 
had some quirks. It held in all thicknesses of tops 
we tried, but at the 3" and 4" thickness it would 
hold only if struck with a dead-blow mallet rather 
than a metal hammer. In the thickest tops it also 
performed better if struck twice on the shaft, 
and once halfway between the shaft and the pad. 
Overall, it held best in a 3⁄3⁄3

4⁄4⁄ "-diameter hole.
The angle between the shaft and the pad 

(82.5˚) was nearly the same as that of our favor-
ite, the hand-forged holdfast from Alaskan black-
smith Phil Koontz. At $21.99 we consider the 
Jorgensen #1708’s performance acceptable and 
the bargain of the lot.

The large Jorgensen holdfast (#1716) didn’t 
perform as well as its smaller brother. We found it 
diffi cult to seat in the softwood top, and the hex-
agonal shaft quickly deformed those holes. But 
it did seat easily in all thicknesses of hardwood 

tops. Overall, it also held best in a 3⁄3⁄3
4⁄4⁄ "-diameter 

hole. However, we do not recommend it because 
of the damage to the holes the facets of the shaft 
cause after very little use.

The Woodcraft Large Bench Holdfast 
(#145479, $19.99) was the only product we tested 
that had an angle greater than 90˚ (it was 93˚) 
between the shaft and the pad. It also had a 7⁄7⁄7

8⁄8⁄ "-
diameter shaft that wouldn’t fi t in the pre-drilled 
holes of many commercial benches. The only 
hardwood thickness that we found usable was 21⁄1⁄1

2⁄2⁄ ", 
but it did hold in softwood tops up to 3". Overall, 
it held best in a 7⁄7⁄7

8⁄8⁄ "-diameter hole. It might have 
performed better if the shaft weren’t smoothly 
fi nished and if the angle were reduced.

As a group, the manufactured holdfasts were 
harder to use, didn’t hold as well, and were more 
temperamental than the hand-made ones. Modern 
technology may be able to make these quickly 
and economically, but there’s a signifi cant loss 
in performance.

There is one big exception to our conclusion 
about manufactured holdfasts. The Veritas Hold-
Down (#05G14.01) from Lee Valley Tools always 
works in any thickness of benchtop in both hard-
woods and softwoods. But it’s not a true holdfast. 
Instead of striking the device to get it to cinch and 
release, the Veritas Hold-Down acts by turning 
a large clamping knob. It’s a tad slower than the 
old-school tools, but it is 100 percent reliable in 
any 3⁄3⁄3

4⁄4⁄ " hole thanks to its ingenious barbed shaft. 
And after a frustrating week of pounding ineffec-
tive holdfasts, the Veritas was most welcome.

A Blacksmith Provides Answers
Scratching our heads, we packed up our samples 
and headed to Paint Lick, Ky., to visit blacksmith 
and bodger Don Weber. Weber had agreed to 
make us two different kinds of holdfasts, and 
to share his expertise. He made them using old 
wrought iron right before our eyes, and after a 

Mass-produced holdfasts we tested, front to back: 
Jorgensen #1708, Veritas, Woodcraft, Jorgensen 
#1716.

Hand-forged holdfasts we tested, front to back: 
Phil Koontz, two by Don Weber, a prototype from 
Tools for Working Wood.

Despite our best efforts, the diverse properties 
of holdfasts kept us from producing detailed, 
repeatable results. 

The diameter of the hole directly affects the 
working angles. We also found the most reli-
able performance in holdfasts when the angle 
between the shaft and pad was close to 83 .̊

Size of hole affects 
angle of shaft

Optimum angle 
between shaft 
and pad: 83°
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Recommended Holdfasts
Lee Valley
800-871-8158 or leevalley.com
Veritas Hold-Down 
#05G14.01, $54.50 each

Jorgensen
312-666-0640 or adjustableclamp.com
Small Holdfast
#1708, $21.99 each from many retailers

Tools for Working Wood
800-426-4613, 
support@toolsforworkingwood.com or 
toolsforworkingwood.com
Hand-forged Holdfasts
Details and price unavailable at publica-
tion date; call or e-mail for information.

Don Weber
859-925-9225, 
info@handcraftwoodworks.com or 
handcraftwoodworks.com
Hand-forged Holdfasts $45-$60 each; 
call or e-mail for more information.

Phil Koontz
907-656 2328, pdknz@hotmail.com or
P.O. Box 288, Galena, Alaska 99741
Hand-forged Holdfasts
$100 per pair; call, e-mail or write for 
more information.

Prices correct at publication deadline.

quick quench in the water, we took the holdfasts 
to his adjoining woodworking shop and gave 
them a try. After a few walks back to the forge to 
tighten a bend and to slightly change an angle in 
each holdfast we got two examples that worked 
perfectly in almost all of our samples.

We realized that this back and forth between 
woodworker and blacksmith was probably typi-
cal when these two trades practiced in the same 
neighborhood. Because of this, we achieved 
results that were to our liking. We also realized 
that the decline of holdfasts probably also was tied 
to the disappearance of the village blacksmith. 
As manufacturers took over the fabrication of 
holdfasts, they no longer functioned as well and 
became less popular.

The process of hand forging alters the material 
used in the holdfast, and leaves it with an ideal set 
of properties – strong enough to be hit smartly, 
yet fl exible enough to bend and act as a spring 
to hold the work. Weber contends that modern 
fabrication methods tend to produce a metal with 
a more crystalline structure that is more likely 
to break, and less likely to bend. The sizes and 

angles may be similar, but there is a world of dif-
ference in how the two types function.

Weber made us two different types of holdfasts. 
The version that looks like a shepherd’s hook is 
easier to make, and the curve makes it act like 
a leaf spring. The only drawback to this style is 
that the holdfast sticks up high on the bench and 
can get in the way of your tools. The second ver-
sion, with the sharp bend and low profi le, is more 
suitable for holding down a batten when planing, 
as it won’t interfere with the tool. Weber is will-
ing to make custom sets for woodworkers at a 
reasonable price. Contact him for details. 

In addition to Weber’s holdfast, we also tested 
a prototype that will be offered by Tools For 
Working Wood. This low-profi le hand-forged 
version worked very well in both hardwood 
and softwood tops up to 21⁄1⁄1

2⁄2⁄ " thick. Beyond that 
thickness, we couldn’t get it to seat. It seemed to 
need more of a bend in the crook, and the angle 
between the shaft and pad was 87.5 .̊ It does look 

Don Weber eyes a critical angle while hand-
forging a holdfast.

Holdfasts with a sharp bend are better at securing 
a batten or stop for planing. Its low profi le is less 
likely to interfere with your work.

Holdfasts with a crook have more spring to them, 
and are easier to make and seat. They excel at 
holding a workpiece directly to the bench, as 
in this piece being mortised. Scraps of wood 
between the work and the pads prevent the 
metal from damaging the wood.

and feel like it belongs on a workbench, and we 
would recommend it for use in thinner tops. An 
improved version is expected to be available later 
this year. So stay tuned.

Phil Koontz, an Alaskan blacksmith, also pro-
vided us with a pair of hand-forged steel holdfasts 
that he sells for $100 a pair. These were the most 
reliable and easiest to use holdfasts we tested. 
They seated with a few light taps in all but the 
thickest tops. In tops thicker than 3", they would 
not work in a 3⁄3⁄3

4⁄4⁄ "-diameter hole, but worked well 
in an 11⁄11⁄11

16⁄16⁄ " hole. The angle (83˚) and curve of the 
crook allowed them to generate a good deal of 
tension without much effort.

If you’re building a bench and planning to use 
holdfasts, don’t wait until the bench is complete 
to drill holes and choose one. Get your holdfast 
fi rst, and experiment with different-size holes and 
different top thicknesses. Go ahead and invest in a 
nice pair of hand-forged holdfasts (or pony up for 
the Veritas version of this device). The difference 
in performance of the hand-forged holdfasts far 
outweighs the difference in cost compared to the 
mass-produced versions, and you’ll be grateful 
every time you use them. WM

– Robert W. Lang
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Choosing a 6" Combination Square
Yes, there are more than three 6" combination Yes, there are more than three 6" combination Y
squares on the market. But of the many varieties 
available we prefer to purchase one quality square, 
rather than buying multiple inexpensive tools 
every time it rusts or, well, goes out of square.

Woodworkers need an accurate, durable 
square. We chose three brands that are sold with 
just the basic body and blade. All have cast steel 
bodies, rather than forged and hardened bodies. 
The hardened steel versions are more expensive, 
and after speaking with company representatives 
we feel comfortable that the cast bodies will pro-
vide reliable service for woodworking.

Each of the squares has four scales etched on 
the blade (1⁄1⁄1 8⁄8⁄ ths, 1⁄1⁄1 16⁄16⁄ ths, 1⁄1⁄1 32⁄32⁄ nds and 1⁄1⁄1 64⁄64⁄ ths), and 
includes a scratch awl and spirit level.

The more accurate the fi t of the blade into the 
body, the less chance of a loose fi t affecting accu-
racy and operation. A narrower wear strip will 
likely wear faster, changing the accuracy of the 
square in a shorter period of time.

Starrett:
Tight fi t

SPI:
Loose fi t

PEC:
Loose fi t

The PEC square proved accurate in the 90° test 
to both sides of the blade, but was off 1⁄10⁄10⁄ th of a 
degree in the 45° test.

The surface of the body was discolored with 
the start of some rust and showed some slight 
pitting. The blade has decent markings that are 
fi nely etched, but in the 1⁄32⁄32⁄ nd and 1⁄64⁄64⁄ th scale 
there wasn’t enough height differentiation on 
the marks to make the numbers easily readable, 
as you can see above.

The blade-to-body fi t was loose, and move-
ment of the blade was OK, but short of smooth. 
It required some extra fi nesse to replace the 
blade in the body. This was due to the loose 
fi t of the blade and the loosely aligned locking 
bolt. The knurled locking knob was smaller in 
diameter than the cast head, making it harder to 
grasp and turn.

While a better choice than an economy 
square, it should still be accurate and easy to use.

While the most expensive of 
the three squares, the Starrett has the benefi t of 
being accurate in both the 90° and 45° tests. 

The surface of the body was in excellent shape 
with a quality casting and a clean, well-fi nished 
surface. The blade was easy to read, with a sur-
face fi nish that seemed to shrug off fi ngerprints. 
The etchings were crisp and legible in all scales.

The blade-to-body fi t was excellent with just 
enough clearance to offer a smooth movement 
in the body. The Starrett also employed a lock-
ing bolt that held the tang in proper orienta-
tion, making it easy to fi t the blade back into the 
body. The Starrett also uses an oversized knurled 
locking knob for easier use.

At fi rst glance the SPI and Starrett squares are 
very similar. But when you look close and put 
them to work the differences become obvious. 
For accuracy and ease of use your money is best 
spent with the Starrett.

We tested each square for accuracy in both 
the 90° and 45° aspects (out of the box) then ran 
the blade through the head 100 times to check 
for any wear and change in accuracy. We saw no 
changes in accuracy after the wear testing.

Beyond accuracy, we looked at ease of use 
(how smoothly the blade could be moved and 
reversed), and also visibility and legibility of 
the scales on the blade.

To be highly recommended the tool had to be 
accurate and easy to use. Only one of the three 
squares met that criteria: Starrett. And because 
accuracy is the primary reason for using a square, 
the other squares’ accuracy issues make it impos-
sible to recommend them. WM

— David Thiel

Highly 
Recommended

The SPI square was out of square in the 90° test by 
1⁄64⁄64⁄ " over the 6" length of the blade, but only on 
one side of the blade. We checked the blade for 
parallelism and found no problem. We concluded 
that the center groove on the blade was off and the 
lock bolt tightening in the groove threw off the one 
side – strange. The SPI was accurate in the 45° test.

The surface of the body was in better shape than 
the PEC, including the casting quality. The blade 
is fi nely etched, but as with the PEC the line height 
and the numbers made it diffi cult to differentiate 
the markings from one another.

The blade-to-body fi t was loose and the blade 
moved stiffl y in the body. A dangling locking bolt 
also made replacing the blade in the body some-
what awkward. The oversized knurled locking knob 
made grasping and turning relatively easy.

Priced slightly less than the PEC square, the SPI is 
made better than the PEC, but it still has readability 
issues and its accuracy is a concern.

Not 
Recommended

6" Combination Squares6" Combination Squares

BRAND StarrettStarrett (mfg in USA)  (mfg in USA) Starrett (mfg in USA) StarrettStarrett (mfg in USA) Starrett PEC ToolsPEC Tools (mfg in USA)  (mfg in USA) SPI (Swiss Precision Instruments)SPI (Swiss Precision Instruments) (mfg in China) (mfg in China)

PRICE $56.90 $42.58 $37.95 $56.90 $42.58 $37.95 $56.90 $42.58 $37.95 

BODY THICKNESS
3⁄3⁄3

4⁄4⁄ " 19⁄19⁄19
32⁄32⁄ " 21⁄32⁄32⁄ " 

BODY FACES 115⁄15⁄15
16⁄16⁄ ", 63⁄63⁄63

64⁄64⁄ ", 263⁄63⁄63
64⁄64⁄ " 1" 127⁄27⁄27

32⁄32⁄ ", 17⁄7⁄7
64⁄64⁄ ", 215⁄15⁄15

16⁄16⁄ " 1" 113⁄13⁄13
16⁄16⁄ ", 11⁄8⁄8⁄ ", 229⁄29⁄29

64⁄64⁄ " 
BLADE WIDTH

23⁄23⁄23
32⁄32⁄ " 23⁄23⁄23

32⁄32⁄ " 25⁄25⁄25
32⁄32⁄ " 

CONTACT 978-249-3551 or starrett.com 310-787-4500 or productsengineering.com 888-774-8200 or swissprec.com978-249-3551 or starrett.com 310-787-4500 or productsengineering.com 888-774-8200 or swissprec.com978-249-3551 or starrett.com 310-787-4500 or productsengineering.com 888-774-8200 or swissprec.com

COMMENTS

Not 
Recommended

Wear strip
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Using a 6" Combination Square

In a lot of shops we’ve visited there are bits 
and pieces of 12" combination squares scattered 
about. Often the head disappears because you 
needed a steel rule in a hurry and took the square 
apart. Then you end up spending another $10 the 
next time you need a 12" combination square.

We’d like to make a suggestion. Keep the inex-
pensive 12" squares, but buy (and don’t lose) one 
quality 6" combination square (see “Choosing 
a 6" Combination Square” on page 27). You’ll 
quickly learn to appreciate its many uses. We 
recommend a 6" square because it’s a more con-
venient size for laying out joints and it fits easily 
in a shop apron. Also, a quality 6" square is less 
expensive than a quality 12" square.

The combination square was invented by 
Laroy S. Starrett in 1877. It was the first tool 
offered by the now-famous L.S. Starrett Co. Until 
that time a try square was the standard for mea-
suring or marking a right angle from a set edge. 
However Starrett knew he could come up with 
something better.

“I had worked at pattern making and used 
clumsy, fixed-blade try squares,” says Starrett 
in “The Starrett Story” (The L.S. Starrett Co.). 
“I realized the need of a more handy instrument, 

machine shop, engaged the best workman and 
stood by for two days until he got finished. The 
man was an expert toolmaker so when it was 
finished I asked, ‘Well, what do you think of it?’ 
He said, ‘I would not give a damn for it.’ But that 
did not discourage me. ”

Starrett continued to revise the design until he 
had a tool people would want – and they did. 

This handy tool has nine general uses that 
we’ll look at here, though there are bound to be 
dozens of other specific uses that you’ll no doubt 
find in your shop. But before we look at its uses, 
let’s consider the tool itself. Each is designed (if 
machined correctly) with useful measurements 
built in. The blade is routinely 3⁄3⁄3

4⁄4⁄ " wide. The head 
has three machined bearing surfaces measuring 
(roughly) 1", 2" and 3". If you’re ever in need of a 
quick measurement, you have four quick refer-
ences right in your hand. 

45°/90° Angle Layout
The most basic use of this tool is simply to lay out 
lines. But Starrett decided that both a 45° and 90° 

Though considered a simple 

tool, a combination square 

has many surprising uses.

When you need a shooting line for assembling a 
cabinet, or just a line to let you know where the 
screws should go, the adjustable square lets you 
draw that line accurately and quickly.

Because the rule on an adjustable square is 
hardened steel, using a marking knife to lay out 
a mortise location is no concern. The knife won’t 
damage the rule, but the rule will provide the 
perfect guide for your knife.

gave the subject careful study and drew a design 
that pleased me, and made patterns of it, sitting at 
the kitchen table night after night until the small 
hours. I secured a foot lathe for my room and after 
I had made patterns, got castings and a blade for 
my combination square and took them to a nearby 

Setting a table saw blade to 90° or 45° is easy using only the body of a 6" combination square.
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angle could be accomplished with one tool. By 
simply relocating the head against the workpiece, 
either angle is quickly achieved.

Another advantage of the combination square 
is the markings (which can be varied) on the 
blade. On the version we recommend (4R) there 
are four scales marked in 1⁄1⁄1 8⁄8⁄ ths, 1⁄1⁄1 16⁄16⁄ ths, 1⁄1⁄1 32⁄32⁄ nds and 
1⁄1⁄1 64⁄64⁄ ths. By relocating the blade in the head you 
can easily work to whatever degree of accuracy 
you require while drawing your line.

Adjustable Straight-line Marking
One of my favorite uses for the combination 
square is marking an accurate line an exact dis-
tance from the edge of a workpiece. Once again 
the four-scale blade comes into play to make 
things easier. By setting the blade the exact offset 
distance required from the head, you can run the 
head along the edge of the piece while you follow 
along at the end of the blade with a pencil, mark-
ing knife or the attached scratch awl.

Steel Rule in Four Scales
Even though I pointed out using the blade sepa-
rately as hazardous earlier, it’s still one of the 
most useful functions of the combination square. 
And with the four scales inscribed on the blade, 
you can mark or follow the rule to match your 
required accuracy without taxing your eyes.

Blade & Fence Setup for 45°/90°
Whether you’re setting the blade on your table 
saw, or the fence on your jointer or any other 
machines in your shop, establishing a perfect 
45° or 90° relationship to the table is critical for 
most operations.

While an engineer’s square or try square will 
give you a 90° angle, your combination square 
has both angles ready-to-use right there in your 
hand. Simply remove the blade from the head 
(as shown in the top left photo) and the two pre-
cision-machined faces will make easy work of 
your fence or blade setups. 

Height Setup for Blade or Bit
The offset feature of the blade-to-head relation-
ship is useful for more than drawing lines. It also 
has a benefi t for your machinery setup. 

Next time you adjust a router bit (either when 
using the router freehand or fi xed in a router table) 
you can set your combination square for the accu-
rate depth, then set the bit height. In fact, there 
are actually two ways to use the square. Either 
by retracting the blade in the head (up to 1⁄1⁄1

2⁄2⁄ ") and 
using another rule to set the height, or by simply 
extending the blade to the required height.

While the second option avoids having to use 
another measuring device it does provide a less 
stable base for the square while setting the bit 
height. When using the square with the blade 
extended past the head, you can accurately set a 
table saw blade height.

The nice thing about using a 6" combination 
square for either of these setups is it’s compact 
and easy to slip into your shop apron, but you 
still have more than enough capacity to set up 
either machine.

Depth Gauge
While you have the blade extended beyond the 
head, why not use it to check the depth of a mor-
tise or dado? By leaving the blade slightly loose 
in the head you can slide the head down the blade 
until it touches the wood and you’ll know your 
depth in an instant. 

Spirit Level and Scratch Awl
These features are less in demand, but reaching 
into your apron for the spirit level on your square 
is easier than tracking down a full-sized one. Use 
the level to check horizontal and vertical surfaces. 
Because of the level’s 90° relationship to the blade 
it can be used on vertical surfaces.

The awl is often the part of the square that gets 
lost fi rst. But it’s still useful. In a pinch, with no 
pencil handy, you can scratch a mark to locate 
your angle or position. Admittedly the awl is 
better suited for metal work, as the sharp point 
is likely to follow wood grain, rather than track 
accurately. But in a pinch? I’ll take the awl.

Center Finder
A combination square is the perfect tool for fi nd-
ing the center of square turning stock. By using 
the 45° feature you can draw intersecting diago-
nal lines (from corner to corner) across the end 
of the stock. Two lines give you an instant and 
accurate center on the end of your turning blank. 
You can also use the square to fi nd the center of 
a board by measuring from both sides until the 
measurement is the same. WM

− David Thiel

With the square set to the perfect height for your 
table saw operation, you can bring the blade 
slowly up to height until it contacts the square 
head. You’ll have the perfect height every time.

To set a router bit depth with only the square, 
all that’s required is setting the square to the 
required depth, then slowly raising or lowering 
the base height until the end of the ruler is fl at 
against the base. Even when your base has a large 
opening, the square can be extended nearly to 
the edge of the base.

There are two ways you can check the depth of 
a mortise, dado or groove. Either leave the rule 
loose in the head and lower the head to the sur-
face of the wood, or lock in the required depth 
on the square and check to see if the rule touches 
the bottom of the groove.

Both the spirit level and scratch awl are shown 
here. Both serve a purpose, and you’ll likely end 
up using one or both more than once. You may 
not buy the square for these features, but they’re 
nice to have around.
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Workbench Finish Strategies
We explore fi nishing options (including no fi nish at all), 

for a multi-purpose bench that must stand up to glue. 

The requirements of a finish for the top of a The requirements of a finish for the top of a T
woodworking bench are far different than those 
for a piece of furniture. They are so different, in 
fact, that using no fi nish at all should be consid-
ered as a reasonable option. 

If you fi nish your bench, how will the bench 
perform? What is its job? Here are the parameters 
we set down for how the bench in this issue would 
be used: For securing stock to be worked by hand 
or power tools; for gluing up assemblies; and as 
a worktop for applying furniture fi nishes.

Such a bench would be subjected to glue drips 
from assembly squeeze-out, the occasional drip 
or spill when applying stains, and it would need 
resurfacing to maintain its fl atness. Furthermore, 
it should not be too slippery or too rough; you 
ought to be able to slide a cabinet or heavy board 
across it – but not too easily.

To Finish or Not to Finish?
A benchtop with no fi nish is ideal if gluing and 
fi nishing can be done elsewhere in the shop. Bare 
wood provides the right amount of resistance for 
sliding (or not sliding) objects on it. But by other 
measures, a “full Monty” benchtop comes up 
short. Glue sticks readily and a stain spill adds 
a lifetime of unwanted color to the benchtop. 
Resurfacing or fl attening in the future wouldn’t 
present a problem, however.

To meet our shop needs, we concluded that 
some type of fi nish is required. Commercially 
made benches come with a fi lm-forming fi nish 
that looks good in the showroom, but it has no 
use in the shop. The fi nish is far too slippery and 
is easily damaged by abrasion and shock.

Our research lead us to test a couple options 
that mirrored recipes we found in “The Work-
bench Book” (Taunton) by Scott Landis. One 
concoction used two ounces of beeswax dis-
solved in a pint of turpentine with another pint 
of boiled linseed oil (BLO) added afterwards. 
Another recipe called for one part paraffi n to six 
parts heated mineral oil. I added a third fi nish, a 
so-called “Danish” oil (an oil/varnish blend) fol-
lowed by a light paste wax after the oil dried.

Witches’ Brew of Finishes to Test
The two combinations of waxes, oils and solvents 
make sense. The turpentine functions as a solvent 
to dissolve the wax and maintain the viscosity of 
the boiled linseed oil, allowing the concoction 
to somewhat penetrate the wood when applied. 
The turpentine would evaporate, allowing the 
beeswax to harden and the linseed oil to dry. The 
oil and wax seals the wood to offer protection 
from stain spills. The mineral oil and paraffi n 
blend in much the same way. 

The theory behind the Danish oil followed by 
paste wax was simple enough. The small amount 
of varnish in the oil would form a very thin fi lm 
sealing coat. The wax prevents the glue from 
sticking to the surface.

To test the three fi nishes, we applied them and 
let them dry. The mineral oil and paraffi n, and 
the beeswax/turpentine/BLO blend were given 
four days to dry. The Danish oil dried overnight 
and was then waxed with paste wax. We then 
dripped Titebond II glue on each of the surfaces 
and allowed it to cure completely. A sharp chisel 
was used to then “fl ick” the glue spots off the 
surface noting the pressure required. In all cases 
the glue was easily removed.

Next, oil-based walnut stain was pooled on 
the samples for 10 minutes and then wiped off. 
Notable differences were observed. The bees-
wax/turpentine/BLO blend resisted the stain 
best leaving only a hint of color. Slightly more 
color was absorbed by the Danish oil and paste 
wax sample. The mineral oil and paraffi n sample 
soaked up noticeable color. 

Lastly, the samples were hand planed. No 
problems occurred with any of the samples, and in 
fact, those with beeswax or paraffi n were actually 
easier to plane because of the lubrication. 

From our performance criterion, the beeswax/
turpentine/BLO blend outperformed the others. 
But another factor came into play and should be 
weighed – convenience.

The Danish oil required no mixing, was easy 
to apply and dried quickly. The paste wax was 
easy to apply and could be easily re-applied. 

To make the turpentine/beeswax/BLO blend, 
the beeswax had to be shaved into tiny bits to dis-
solve in the turpentine. The turpentine odor can 
be objectionable. But blending in the BLO was 
easy, as was applying the mixture to wood.

Working with the mineral oil and paraffi n 
blend was the most diffi cult. Dissolving the paraf-
fi n in oil required heating, and the mixture returns 
to a gel consistency at room temperature. 

So what is the best fi nish for a woodworking 
benchtop? If you don’t mind the inconvenience, 
the beeswax/turpentine/BLO blend outperformed 
the others. If you’re willing to give up a bit of per-
formance in stain resistance, then Danish oil and 
paste wax is a quick and good alternative. WM

— Steve Shanesy
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We wondered if you should apply a fi nish to a 
workbench and if so, which one works best? If 
your bench will be used for gluing up assemblies 
and/or fi nishing future projects, then a bench 
fi nish should be applied. Above, we test how 
easily dried glue is removed from three different 
fi nishes applied to Southern yellow pine. We also 
tested how the three fi nishes shown above held 
up to spilled stain color.
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“Anyone who doesn’t think money grows on trees 
hasn’t bought any lumber lately.”

— unknown 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.

beeswax (n)
Harvested from the honeycomb of bees (it takes 
160,000 bees to make one pound of wax), bees-
wax melts at 145° F and produces a medium sheen 
as a furniture polish. Straight beeswax can be 
easily applied and buffed by hand.

bench hook (n)
A traditional and extraordinarily useful accessory 
for handsawing. The device hooks on the end 
of the bench thanks to a fence on the underside. 
The simple pushing action of a Western handsaw 
forces the work against the fence on the top of the 
bench hook and prevents the bench hook from 
moving without any additional clamps. 

carnauba wax (n)
Scraped from the dried leaves of a Brazilian 
palm tree (Copernicia prunifera), carnauba is 
harder than beeswax or paraffi n and melts at a 
high temperature, 180° F. It is too hard to be used 
alone as a furniture polish and must be mixed 
with other ingredients. Properly mixed it will 
produce a slick and shiny fi lm.

chamfer (n, v)
Bevels and chamfers are different, though both 
involve cutting the wood at an angle other than 
90°. In general, chamfers are considered cuts 
at 45° and bevels are at other angles. A second 
distinction commonly made is that chamfers are 
small fl at areas planed on the edge of a board 
whereas bevels are angles cut across the entire 
thickness of the board.

Danish oil (n)
A marketing term used to describe a fi nish that 
is a blend of oil and varnish. Danish oil is easy 
to apply, dries slowly and offers little protection 
against scratches or water penetration. In most 
commercial versions, there is little varnish in 
the blend, so you are unlikely to achieve any 
signifi cant build with successive coats. Danish 
oil is a good fi nish for items that don’t need a lot 
of protection and look good with a satin sheen.

drawbore (v)
An early woodworking technique for reinforc-
ing mortise-and-tenon joints with a wooden 
peg. Before assembly, a hole is drilled through 
the mortise. Then a hole is drilled closer to the 
shoulder through the tenon. A wooden peg is 
driven into the offset holes, pulling the joint tight. 
Drawbore pins can be used to assist assembly.

expansive bit (n)
An auger-style bit (sometimes called an “expand-
ing bit”) that can be adjusted to create different-
sized holes in an infi nite range. The two bits we 
use in our shop here make holes between 1⁄1⁄1

2⁄2⁄ " and 
either 1" or 2". Though this is a handy feature, the 
bits are more diffi cult to steer and don’t offer the 
same effi cient chip removal because there are no 
fl utes on the shank of the bit to guide the boring 
action or to carry the chips away.

paraffi n wax (n)
A translucent petroleum distillate typically sold 
for sealing jelly jars. It is produced by refi ning 
crude mineral oil and melts between 100° and 
160° F. It can be used in some fi nishing applica-
tions (though it is never used alone as a polish). It 
is quite handy in the workshop to lubricate plane 
soles and machines’ cast-iron surfaces.

plain-sliced plywood (n)
A method of cutting face veneers for plywood that 
is similar to resawing on a band saw. Individual 
sheets are sliced one at a time from a long log and 
glued up edge-to-edge on the core of the plywood. 
The result resembles a glued-up panel.

rotary-cut plywood (n)
A method of removing a thin veneer from a log 
that is much like unrolling a roll of toilet paper. 

The log is spun on a lathe and a large knife peels a 
continuous sheet of veneer from the outside edge. 
The downside to this effi cient cutting method 
is that the wood grain of the face veneer looks 
slightly unnatural to our eyes.

sprung joint (n)
When joining boards edge-to-edge to make a 
panel, some woodworkers make the edges slightly 
concave along their lengths (usually just a shaving 
or two). This creates a joint that will close under 
clamp pressure in the center of the panel. It is said 
to keep the joint tight at the ends because the ends 
dry (and shrink) faster than the middle. Some 
woodworkers say this technique is superfl uous. 
Others swear by it. If your stock is a bit wetter 
than usual, it’s not a bad idea in our opinion.

winding sticks (n)
Two perfectly true lengths of wood or metal used 
to divine whether a surface is fl at. The sticks are 
placed at either end of the surface and sighted 
across. Irregularities in the surface prevent the 
sticks from lining up in your fi eld of vision. Tra-
ditional winding sticks were made with differ-
ent color inlays (holly and ebony) to make them 
easier to sight across. We paint ours. WM

Bench hook

Expansive bit

Fence guides saw and holds work

Workpiece

Plain-sliced plywood

Rotary-cut plywood
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There is an old expression that has nothing to There is an old expression that has nothing to T
do with woodworking, but it has turned out to be 
one of the guiding principles in my work.

The expression goes something like this: “If 
you have to ask the question, then you already 
know the answer.”

I know that it sounds like some nonsense that 
a smooth-talking corporate trainer might spin to 
baffl e you, but allow me to give you a real-world 
example of how useful it is in the shop.

As I was building the workbench shown on 
the cover of this issue it came time to attach the 
massive 230-pound top to the 100-pound base, 
and I was facing the task of drawboring the four 
massive joints.

This extra step was going to require a couple 
hours of work and serious heavy lifting. I was 
going to have to fi t the base into the top, remove 
the base to bore the holes for the pegs and then 
fi t it again and remove it again to mark and bore 
the offset holes in the tenons.

It was about 5 p.m., and it would be so much 
easier to just drop the top onto the base, let grav-
ity hold everything together and call it a day. The 
question then fl ashed in my head: “Do I really 
need to drawbore the top?”

I’ve found that these questions of expediency 
are like the old cartoons where the character is 
getting competing advice from an angel on one 
shoulder and a devil on the other. Questions such 
as these always come from the devil on the right 
shoulder of the cartoon cat (or woodworker).

For years I listened to and agonized over ques-
tions such as these. I debated them and tried to see 
both sides of the argument. However, eventually 
I realized that all these different questions were 
really just one question in disguise: Are you going 
to take a seemingly reasonable shortcut that will 
save you time now but cause regret later?

■ Question: Should I strip the fi nish off my 
Morris chair project after the staining highlighted 
a couple small but disappointing toolmarks near 
the through-tenons?

■ Question: Should I dovetail the rear joints in 

End Grain

The Question is the AnswerThe Question is the Answer
No, it’s not a Zen riddle. But it is 

one path to better craftsmanship.

these drawers for my toolbox? No one will ever 
see them, and a lock-rabbet will be faster.

■ Question: Do I really need to test this famil-
iar joint before I glue it up?

■ Question: Do I really need to check the joint-
er’s fence to make sure it’s still 90° to the bed?

In the case of the workbench, I actually asked 
the question out loud, and all of my fellow editors 
heard me and chimed in with advice. One editor 
said that gravity was more than enough to hold 
everything in place and that drawboring the top 
was likely an act of ridiculous excess.

The other editors were on the fence and so we 
assembled the bench and put it on its feet. The 
bench looked good all put together like that. It 
seemed rock solid, like I could park my old VW 
on it. I was ready to go home and have a beer.

Then one of the editors went up to the end of 
the bench and gave it several king-size hip checks. 
Something caught my eye. I looked closely at 
where the leg met the top and stretchers as the 
editor gave it a few more hip checks.

Though it was slight, the bench base was 
wracking with every shove. After years of plan-
ing on this bench, this wracking would become 
a problem. So I fetched my drawbore pins from 
my tool chest and got ready for a long evening. I 
had already wasted an hour testing out a question 
that I already knew the answer to.

As I drove home later that evening (ready for 
two beers), I wondered if this philosophy could 
become immobilizing for some. That is, every 
question could lead to a fussy downward spiral 
of extra work that resulted in nothing ever get-
ting done. But I don’t think so. Every project is a 
series of operations, many of which are familiar 
and don’t generate these questions. But when we 
stumble into new territory, these questions are 
the angel on our left shoulder telling us to fi rst 
slow down and fi gure things out.

And if we listen, then the next time we encoun-
ter the same problem there won’t be any questions 
– just action. WM

— Christopher Schwarz
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“Ease and speed in doing a thing do not give the work 
lasting solidity or exactness of beauty.” 

— Plutarch, from “Life of Pericles”Extras
Good resources available 
on our web site!
At woodworking-magazine.com you can:

■ Search through our 
woodworking glos-
sary – a comprehen-
sive list that explains 
all the jargon related 
to the craft.

■ Get the latest 
information about 
upcoming issues of Woodworking MagazineWoodworking 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 experi-
enced staff of Woodworking Magazine.

What is a “weblog?” Sometimes called a 
“blog,” it’s essentially an online diary. The 
Woodworking Magazine weblog lets us publish Woodworking Magazine weblog lets us publish Woodworking Magazine
additional woodworking information that we 
can’t fi t in the printed version. You’ll fi nd:

■ Notes from the Shop: Follow our progress as 
we put together future issues 
of the magazine – see pictures 
of and read about what we’re 
researching, testing and build-
ing. You’ll also fi nd additional 
details (and the occasional 
correction) to projects from 
past issues. It’s a great place to 
check out before you build.

■ Reader Questions: We answer 
many of your woodworking 
questions every day. Read some 
of the best, along with our responses.

■ Required Reading: We’re voracious readers. 
Check out our favorite links and books.

■ Tools, Materials and Methods: When we 
fi nd a better way to do something in the shop 
or a tool that improves our accuracy or speed, 
you can be one of the fi rst to read about it.

Our weblog is free and you don’t have to visit 
every day. It uses an RSS feed that will notify 
you that new content has been added. Setting 
up an RSS feed is easy to do. For more informa-
tion, visit woodworking-magazine.com.

COMING SOON! 
Woodworking Magazine’s 
Online Weblog

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

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

Who publishes this magazine? 
And who are the editors?
Woodworking Magazine is owned by F+W Woodworking Magazine is owned by F+W Woodworking Magazine
Publications Inc. F+W publishes a wide variety 
of magazines and books for the enthusiast on 
topics that include hunting, scrapbooking, 
gardening, writing and woodworking. The 
editors include a staff of professional journal-

ists and woodworkers who also work on a sister 
publication, Popular Woodworking. Their names, 
phone numbers and e-mail addresses are listed 
on page 1, as well as online.

How often do you publish? 
And can I purchase future issues?
After receiving a positive response to our fi rst 
three issues, we are pleased to present our 
fourth issue. Our 2006 publishing schedule is 
now being planned. You can sign up to receive 
information about future issues of the maga-
zine by visiting our web site and signing up for 
our free e-mail newsletter.

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

Buy the Second and Buy the Second and 
Third Issues Online Now!
Although our fi rst issue of Woodworking Maga-
zine is sold out, you still can own our second zine is sold out, you still can own our second zine
and third issues. Filled with the same good 
craftsmanship and sound techniques (and no 
ads) as you see in this issue, 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

Our Spring 2005 issue #3 includes:

■ Cut perfect dados with our simple jig

■ Care and feeding of marking knives

■ Plans for two bookcases: a Stickley magazine 
stand and shelving you can build in four hours

To order, visit woodworking-magazine.com 
or call 800-258-0929. But hurry – our stock is 
running low and once these issues are gone, 
they’re gone.

http://www.woodworking-magazine.com/magazines.asp
Schwarz, Chris
Note
Click on the photos below to read the latest entries in our weblog.

http://www.woodworking-magazine.com/blog/
Schwarz, Chris
Note
Click on the image below to visit our home page.
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Source: Wood Handbook, Forest Products Laboratory, U.S. Department of Agriculture

STEP 1:::MEASURE THE BOARD'S WIDTH.'S WIDTH.'
● Know that wider boards expand and 
contract more than narrower ones.
● Wood expands and contracts mostly 
across its width. Measure Width in inches. 

STEP 2:::FIND THE AVERAGE YEARLY 
CHANGE IN MOISTURE CONTENT.
● Wet air expands wood, dry air shrinks it.
● Use a moisture meter to note the highest 
moisture content (MC) in your wet season 
and the lowest in your dry season.
● Subtract the smaller number from the 
larger one to find the yearly change. 
Most climate-controlled houses change 
3 percent to 4 percent MC during a year.

STEP 3::DETERMINE THE DIMENSIONAL 
CHANGE COEFFICIENT OF THE SPECIES.
● Dimensional Change Coefficient::A num-
ber that reflects how much a certain 
species of wood will change in width. 
● Formula works only when wood is 
between 6 percent and 14 percent mois-
ture, but this is a fair range for furniture.
● First, determine if your board is mostly
flatsawn (F/S) or quartersawn (Q/S). Few 
boards are entirely one or the other, so 
make a best guess. The best place to look 
is in the end grain (see drawing at right).
● Now look up the right number in the 
chart of common species (below right). 

STEP 4: DO THE MATH.
● Multiply the width of the board (in inch-
es) by the annual change in MC (highest 
annual MC minus lowest). Then multiply the 
result by the number from the chart. 
● Because few boards are entirely F/S or 
Q/S, calculate both numbers and shoot 
for something between. 

EXAMPLE: The workbench in this issue is 
24" wide. The annual change in moisture in 
our shop is 3 percentage points (12 percent 
minus 9 percent). The top is mostly Q/S 
yellow pine (the numbers from the chart 
are .00176 and .00263). 

So our equations are:
Q/S: 24 x 3 x .00176 = .127" (about Ð" )

F/S: 24 x 3 x .00263 = .189" (about ∫"):

HARDWOODS Q/S F/S

Alder, red .00151  .00256 
Ash, white .00169 .00274 
Beech, American  .00190  .00431 
Birch, yellow  .00256  .00338 
Cherry, black  .00126  .00248 
Hickory, true  .00259  .00411 
Maple, red  .00137  .00289
Maple, silver  .00102  .00252
Maple, sugar  .00165  .00353
Oak, red .00158  .00369
Oak, white .00180  .00365
Walnut, black  .00190  .00274
Poplar, yellow  .00158  .00289

SOFTWOODS Q/S F/S

Bald cypress .00130 .00216
Cedar, eastern red  .00106  .00162 
Douglas-fir, coast  .00165 .00267 
Hemlock, western .00144 .00274
Pine, eastern white  .00071  .00212
Pine, lodge pole .00148 .00234
Pine, slash  .00187  .00267
Pine, sugar  .00099  .00194
Pine, western white .00141  .00259
Pine, yellow  .00176  .00263
Redwood  .00101  .00229
Spruce, sitka .00148 .00263
Spruce, white  .00130  .00274

DIMENSIONAL CHANGE COEFFICIENT FOR COMMON SPECIES

Panel has shrunk and exposed 
unfinished wood by door stiles.

Panel has expanded and broken the 
corner joint of door.

How to Calculate Wood 
Shrinkage and Expansion

Two Common Wood Movement Disasters

quartersawn quartersawn 
face grain 

flat-sawn face grain 
(arched cathedral)

flat sawn: growth rings 
are less than 45° to face

quartersawnquartersawn:
growth rings growth rings 
are 45° to 90° are 45° to 90° 
to face

All you need to do is multiply three num-
bers together. Here's how to find them.

type of lumber cut and shrinkagetype of lumber cut and shrinkage

Illustrations by Matt Bantly

rift sawn: growth 
rings are 30° to 60° 

to face

round

rift sawnrift sawn
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