
popularwoodworking.com

FEBRUARY 2012  ■  #195

‘Green’ Solvents – Do They Really Work?
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17" HEAVY-DUTY BANDSAW10" HYBRID TABLE SAW

ULTIMATE 14" BANDSAW

10" LEFT-TILTING CONTRACTOR-
STYLE TABLE SAWwith Riving Knife

10" LEFT-TILTING TABLE SAWS 
with Riving Knife & Cast Iron Router Table
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$89500
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CHOOSE EITHER 4 HSS KNIVES OR SPIRAL CUTTERHEAD MODEL
CHOOSE EITHER 3 KNIFE 

OR SPIRAL CUTTERHEAD MODEL

EASY MOUNTING 
WALL BRACKET & 
LOCKING THUMB 
SCREW SECURES 
DUST COLLECTOR 

IN PLACE!
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G0454 ONLY $157500

SPIRAL CUTTERHEAD

G0454Z ONLY $249500

8" X 76" JOINTERS

20" PLANERS
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8" JOINTERS

10" DRUM SANDER 1 HP WALL MOUNT 
DUST COLLECTOR

15" PLANERS
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COMBINATION MACHINE

MADE IN TAIWAN 

MADE IN TAIWAN 

MADE IN TAIWAN 

ALSO AVAILABLE

G0633 JOINTER/PLANER ONLY $199500

G0634Z SPIRAL CUTTERHEAD MODEL ONLY $245000

G0710
ONLY
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4 KNIFE CUTTERHEAD

G0656P ONLY $79500 G0453P ONLY $105000

G0716 ONLY $41500
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 WITH SPIRAL CUTTERHEAD
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CARD #57 or go to PWFREEINFO.COM 
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For A Free Catalog Or To Find Your Local Woodcraft Store, Visit woodcraft.com Or Call 800-225-1153. 

12PW02P

While the original Rout-R-Lift created a whole new category of tool for 
the woodworker, the Mast-R-Lift Excel II™ from JessEm Tool Company 
represents true evolution in router table design. Rather than fitting a 
separate router lift into a large table opening, the Mast-R-Lift Excel II 
consists of a router lift mechanism securely bolted to the tabletop, 
resulting in a smooth, flat router table surface. The Mast-R-Lift Excel II 
includes 2" insert ring, insert ring wrench, start pin and all necessary 
hardware to mount to a JessEm stand and router table fence.

The Wixey™ Digital Readout for the JessEm Mast-R-Lift Excel II 
increases the accuracy and adds to the precision 
adjustment of the Mast-R-Lift Excel II router lift. 

Wixey Digital Readout Attachment 

   Readout For JessEm Mast-R-Lift Excel II

   Mast-R-Lift Excel II

Complete Mast-R-Lift Excel II Table

JessEm Mast-R-Lift Excel II Router 
Tabletop With Integral Router Lift

851971 Mast-R-Lift Excel II Top
153676 Wixey Digital Readout
153675 Complete Mast-R-Lift Excel II Table

Evolution in Router Table Design – from JessEm

®
CARD #49 or go to PWFREEINFO.COM 
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WARRANTY

The Limited Edition ONYX™ PM2000 Table Saw
is Only Available For a Limited Time
The award winning PM2000 Table Saw sets a new standard for innovation  

with an array of patented features and massive body design. It boasts the 

heaviest cast iron base in its class that virtually eliminates table vibration. 

Sealed with a limited edition black-gold paint job, to commemorate  

90 years of excellence, this is the best table saw we’ve ever built. 

CARD #58 or go to PWFREEINFO.COM 
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Planning for Success 

Managing Editor Megan Fitz-
patrick really stirred things 
up recently when she posed a 

question online about the usefulness of 
the project cut lists we provide in the 
magazine. Readers voted resoundingly 
to keep them, and I’m not surprised. Most 
people don’t like to give up something 
they’ve become accustomed to – whether 
they found a use for it or not. 

What I found intriguing were the 
comments people left about their rea-
sons for either keep-
ing or eliminating 
the cut lists. Most 
comments fell into 
a few camps. One 
major reason cited 
for keeping them 
had to do with mak-
ing it easier to deter-
mine the amount of 
lumber needed for 
the project. Another 
group said cut lists were mostly used by 
novice woodworkers  (I recall the word 
“crutch” was used). Then there were 
those who dismissed cut lists as use-
less because too many things change 
during the building process. 

Oddly, I found myself disagreeing 
with just about everyone – regardless of 
whether they said cut lists should stay or 
be cast out from the magazine’s pages. 
It made me wonder about what you, our 
readers, do to plan your projects before 
cutting wood. My “take away” is that not 
enough planning is going on out there. 

I don’t honestly know what I enjoy 
more about woodworking: planning a 
project or building it. Planning is about 
problem solving. Building is the execu-
tion and confi rmation of your plan. 

Planning is the process of moving 
through a number of steps to take a proj-
ect from a concept to the point at which 
you start to build. Maybe you make some 
sketches. You consider the special chal-
lenges the project presents, such as tricky 

joinery or fi nding special material. Per-
haps the project needs to support a lot of 
weight – or be light as a feather.  

Planning was drilled into me at the 
trade school I attended. We spent weeks 
of classroom time learning the planning 
process. We were not permitted to start 
building a project before presenting our 
drawings and cut lists to our instructor 
and getting approval. We’d be questioned 
on our plans and would have to defend 
them. If we took shortcuts or made errors, 

we were sent back to 
the drawing board. 
Literally. 

To t h i s  d ay I 
draw a project plan 
and write out a cut 
list before I start any 
project, no matter 
how simple. It may 
be a crude sketch, 
but it has dimen-
sion lines and calls 

out part sizes. The cut list is taken from 
the sketch. If need be, I’ll make a separate 
sketch of the joinery to determine allow-
ances for the additional length required, 
say, for a tenon. Over the past 30 years 
there have been a few times when I 
quickly, and wrongly, concluded that 
such a simple box didn’t need a plan or 
list. I usually paid a price for this bit of 
hubris. 

So what’s the point of all the planning? 
Ultimately, a successful project build. 
And I start every build with the confi -
dence to cut most, if not all, my project 
parts before I assemble anything. Why 
not? I’ve already built it in my head at 
least once and the planning verifi ed my 
cut list was correct. My task at this stage 
is to follow the list and cut parts to accu-
rate dimensions. PWM
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For a store near you or free catalog visit    Rockler.com  1-877-ROCKLER

Our jigs and fixtures, installation templates, and jig-making parts assist you in safely and accurately creating 

joints, installing hardware and enjoying woodworking. Just another way we help you Create with Confidence.

Easier ... Faster ... Safer!
Materials code: 365

The Power Carver’s Choice.
“I couldn’t make a living 

at what I do if it wasn’t for 
Kutzall products...

I can reduce my work by 
at least 60%.”

JAMES ANDISON
Sweetwood Creations

You put the best of every 

thing you’ve got into it:  

your time, your sweat,  

your creativity.  

Because 

your work 

deserves the best, 

it deserves Kutzall. 

       To fi nd out more, 
please visit us at

Kutzall.com/POP

For your best work yet.

www.Kutzall.com/POP
810-765-1000

Your work...

CARD #75 or go to PWFREEINFO.COM 

CARD #27 or go to PWFREEINFO.COM 
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How to Handle 
Handsaw Offcuts

I have a basic handsaw technique 
question: When crosscutting a 
board on a traditional sawbench, 

how is the piece that will become the 
offcut managed? In other words, how 
do you keep the piece of the board that 
will fall to the fl oor from tearing out a 
hunk of wood at the end of the cut, just 
before it twists off as the saw fi nishes 
the cut? It would seem like the offcut is 
totally unsupported. Is another bench 
(box, whatever) used to prop up the 
offcut?

John Moll
Great Falls, Virginia

John,
There are two techniques you can use. One 
is, as you surmise, a second sawbench (or 
some other support). But the one I use most 

often (which works only for pieces light-
weight enough for me to support with my 
off-hand), is to reach across my body with 
my left hand and hold the offcut as I com-
plete the cut.

Megan Fitzpatrick, managing editor

CONTINUED ON PAGE 10

How to Plane End Grain
I’m fairly new to handwork and just pur-
chased my fi rst real planes, a No. 4 and a 
No. 5 (plus I have a good block plane). 

I cambered the irons and fi led their 
corners, then honed them razor sharp. 
I planed and chamfered a couple boards 
smooth to the point that I didn’t need 
to do any sanding; that’s my ultimate 
goal and one of the reasons I like hand-
planes. 

But I ran into a problem when it came 
to the end grain. Even with my razor-
sharp jack plane and my just-as-sharp 
block plane, I couldn’t get the end grain 
“fi nish” smooth. I realize on period fur-
niture that end grain is rarely seen, but 
on some of my designs there really is no 
way to hide it. 

Am I doing something wrong? Or do 
I just have to live with the fact that I have 
to have sandpaper in the shop?

 Bill Lattanzio
Spring City, Pennsylvania

Bill,
End grain is structurally different than face 
grain or edge grain, and that makes planing 
it a challenge. Instead of shaving off the long 
surfaces of the wood cells, you have to slice 
off the ends. Low-angle block planes are one 
method of dealing with this. Get the blade 
really, really sharp and close up the mouth. 
In some woods, your No. 4 and No. 5 may 
work if you take an extremely fi ne shaving 
and your blade is super sharp.

One trick that will help with either plane 
confi guration is to soak down the wood with 
mineral spirits or denatured alcohol before 
you plane. That softens the wood fi bers and 
makes them easier to cut.

Robert W. Lang, executive editor

Next Handplane Purchase
I haven’t been a woodworker for very 
long, so I’m still putting together my 
hand-tool inventory and struggling to 
discern my next purchases. 

ILLUSTRATION BY MARY JANE FAVORITE

I’ve read numerous articles and books 
that offer great advice on the fi rst few 
handplanes to purchase, but I cannot fi nd 
much that helps me move to the next step 
(I have the basics: smoother, shoulder, 
jointer and block planes).

Do I base my next handplane pur-
chases on the project I plan to make next 
and just hope that I’ll need that tool on 
a regular basis? Or is there a continua-
tion on the order of handplanes that one 
should purchase as one becomes a more 
experienced woodworker?

Kevin Veldhuisen
Chipley, Florida

Kevin,
I would spend a year or two using the planes 
you have. Learn how to sharpen and tune 
them, and build some projects. When you 
fi nd yourself in a situation where the tools 
you have won’t do the job, or have some seri-
ous shortcomings, then consider what plane 
to get next. At that point, the answer will be 
obvious. 

With the exception of a plow plane for 
making grooves, I can’t think of any common 
tasks you wouldn’t be able to do with the tools 
you currently have.

Robert W. Lang, executive editor

Flat Chisel Backs are 
Sometimes Necessary
In Adam Cherubini’s October 2011 “Arts 
and Mysteries” column (issue #192), he 
declares that no tool needs a fl at back to 
be sharp, and that the wood doesn’t care 
if the back of your tool is fl at. 

All true, but in my experience there 
are times when the back of a tool needs 
to be fl at to work well, and times when 
the user should care if the back is fl at. 
I’m thinking in particular of paring 
chisels. 

I am a hand-tool-only woodworker, 
and I use chisels a lot. There are many 
times when using a paring chisel (for 
example in cleaning up dovetails or fi n-
ishing off a mortise) that I want to be able 
to fi x the back of my chisel to a register 
surface, or square it to an adjoining sur-
face, and trim the rest of the cut in a fi xed 
relation to that surface. A deep through-

LETTERS FROM OUR READERS
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SCAN WITH MOBILE DEVICE

Available for a limited time only. For more information visit: www.freudtools.com/Quadra-Cut
Red router bits are a registered trademark of Freud America, Inc. (US) 1-800-472-7307

The Most Innovative Bits
Now Offered In Popular

Profi le Combinations!

NO
REWORK

REQUIRED

Introducing Quadra-Cut™ Sets

Freud’s
Exclusive
4 Cutter
Design

1
2

3
4

Other
Router Bit
2 Cutter 
Design

Look For Freud’s NEW Quadra-Cut™ Sets
U.S. Patent No. 8,899,252

 3/8" Rounding Over Bit, #34-124
 1/2" Rounding Over Bit, #34-126
 5/32" Roman Ogee Bit, #38-104

 Classical Cove & Bead Bit, #38-362

#89-672

 5/32" Roman Ogee Bit, #38-104
 Classical Cove & Bead Bit, #38-362

 Classical Cove & Round Bit, #38-614

 3/8" Rounding Over Bit, #34-124
 5/32" Roman Ogee Bit, #38-104

How It Works!

Two small cutter wings shear 
downward for an ultra-fi ne fi nish, 
even when routing crossgrain in 
delicate materials!

Two large cutter wings shear 
upward to remove most of 
the stock for fast, extremely
smooth cuts.

Ideal for Any Project
that Requires a
Flawless Finish!#89-674

Piece
Set2Piece

Set3Piece
Set4

#89-676

4 3 2

CARD #67 or go to PWFREEINFO.COM 
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mortise needs to be at a consistent angle, 
and it needs to be the same dimensions 
all the way through, to avoid gaps at the 
end that shows. 

Such operations are best achieved with 
a chisel that has a fl at back. I don’t want 
to have to guess if there is a 1° or 2° back 
bevel on the chisel, and then lean it away 
from the work to get it to cut.

Tom Holloway
Portland, Oregon

What Finish was Used on the 
Shaker Hanging Cabinet?

popularwoodworking.com). At the end, 
Christopher Schwarz refers to a fi le that 
describes the differences when using 
bevel up vs. traditional planes. Could 
you help me locate that fi le or PDF?

Dan Hein, 
via e-mail

Dan, 
At shopclass.popularwoodworking.com, we 
offer every DVD we produce as streaming 
video (along with woodworking videos from 
other publishers) – but we haven’t yet fi g-
ured out an elegant way to provide the “DVD 
Extras” we often include, such as the fi le you 
mention. Until we do, please don’t hesitate to 
send an e-mail to me (megan.fi tzpatrick@
fwmedia.com) or to one of the other editors 
– we’re happy to send the PDFs to those who 
subscribe to our streaming service. 

Megan Fitzpatrick, managing editor

Drawbored Morris Mortises? 
I’m almost fi nished making the Stickley 
Morris chair from the April 2011 issue 
(#189); I’m ready to glue it up. But fi rst, 
I want to know your thoughts on draw-
boring the tenons.

Ken Graeff, 
via e-mail

Ken,
I often reinforce through-tenons with a pin, 
but I rarely drawbore. That’s a great tech-
nique if you’re working with wet wood that 
is likely to shrink, as when timber-framing, 
but it’s not much of a benefi t if you’re build-
ing furniture from seasoned and acclimated 
material. PWM

Robert W. Lang, executive editor

Can you tell me what was used for the 
red wash on the Shaker hanging cabi-
net Christopher Schwarz built for the 
February 2011 issue (#188) of Popular 
Woodworking Magazine?

Jack Wart
Columbus, Indiana

Jack,
The color was achieved with a thinned coat 
of “Barn Red” from the Old Fashioned Milk 
Paint company (milkpaint.com). Kelly Mehler 
applied the fi nish (Chris built the piece while 
teaching at his school), and Kelly says, “I 
sealed the milk paint with a couple of coats of 
oil/varnish – likely Watco Wipe-On Poly.” 

Milk paint alone has a fl at, chalky fi n-
ish, so the top coat adds not only protection, 
but sheen.

Megan Fitzpatrick, managing editor

Video Streaming Service
I just watched “Handplane Basics – A 
Better Way to Use Bench Planes” via 
your video streaming service (shopclass.

CABINET PHOTO BY KELLY MEHLER; 
SADDLE SQUARE PHOTO BY MEGAN FITZPATRICK

Customer Service
How can I contact customer service with questions 
regarding my subscription, including a lost or damaged 
issue?
Visit popularwoodworking.com/customerservice. Or write 
to Popular Woodworking Magazine, P.O. Box 420235, Palm 
Coast, FL 32142-0235. Or, if you prefer the telephone, call 
386-246-3369 and a customer service representative will be 
happy to help you.

When does my subscription expire?
The date of your subscription expiration appears on your 
magazine mailing label, above your name. The date indicates 
the last issue in your subscription.

Can I get back issues of Popular Woodworking and 
Woodworking Magazine?
Back issues are available while supplies last. Visit 
popularwoodworking.com/backissues. Or if you know the 
exact month and year of the issue you want, call our customer 
service department toll-free at 855-840-5118 to order.

What if I want more information about the projects and 
tools I read about in Popular Woodworking Magazine? 
For all editorial questions, please write to Popular 
Woodworking Magazine, 8469 Blue Ash Road, Suite 100, 
Cincinnati, OH 45236. Or e-mail popwood@fwmedia.com.

Does Popular Woodworking Magazine offer group 
discounts?
Group discounts are available by special arrangement with 
the publisher. For more details, send an e-mail to Debbie 
Paolello at debbie.paolello@fwmedia.com or call 513-531-
2690 x11296.

Our Privacy Promise to You
We make portions of our customer list available to carefully 
screened companies that offer products and services we 
believe you may enjoy. If you do not want to receive offers and/
or information, please let us know by contacting us at:

List Manager, F+W Media, Inc.
10151 Carver Road, Suite 200
Blue Ash, OH 45242

Safety Note
Safety is your responsibility. Manufacturers place safety 
devices on their equipment for a reason. In many photos 
you see in Popular 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.

Highly Recommended
A saddle square allows me to quickly wrap 
a marked line around a corner at 90° on 
adjacent faces – there’s no having to move 
the tool to the second face and line up your 
mark, as you must do when using a combi-
nation square or try square.

While there are several saddle squares 
on the market, I never work without the 
milled aluminum Veritas version close at 
hand ($14.50 at leevalley.com). I use it to 
quickly mark adjacent faces for just about 
every cut I make at the table saw, and I’ll 
often use it to mark down the face of my pin 
board when cutting dovetails. 

— Megan Fitzpatrick

LETTERS CONTINUED FROM PAGE 8

ONLINE EXTRAS
Letters & Comments
At popularwoodworking.com/letters you’ll 
fi nd reader questions and comments, as 
well as our editors’ responses.

We want to hear from you.
Popular Woodworking Magazine welcomes 
comments from readers. Published corre-
spondence may be edited for length or style. 
All published letters become the property of 
Popular Woodworking Magazine. 

Send your questions and comments via 
e-mail to popwood@fwmedia.com, or by 
mail to 8469 Blue Ash Road, Suite 100, 
Cincinnati, OH 45236.
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visit us at pro.woodworker.com/pw12

If you are in a
woodworking
business…
this could be the
most valuable tool
in your officesm.

Please call

1-800-321-9841
for your 740 page
catalog.

FREE
to woodworking
businesses.

Mention code pw12

The World’s Best Router Joinery Jigs leighjigs.com

INCREDIBLE
VALUE

$169
DEALERS MAY 
SELL FOR LESS

Through Dovetails
and Box Joints

Unlimited Board Widths!

For A Free Catalog Or To Find Your Local Woodcraft Store, Visit woodcraft.com Or Call 800-225-1153. 

12PW02R

153236

®

One of the most critical steps in turning top quality pens is squaring the ends of your 
pen blanks to provide a perfect, gap free mating surface for the pen kit parts. With the 
Whiteside Pen Mills, this step is quick and easy. Proudly made in the USA, the Whiteside 
Pen Mill features a sharp, ¾"-diameter carbon steel trimmer head for squaring blanks 
and pilot shafts that clean excess glue from inside the brass tubes. The six-piece set 
includes the tools necessary for our most popular pen kits – ¾" trimmer head, 
Allen wrench and 7mm, 10mm, 25/64", and 27/64" pilot shafts. 

Incredibly accurateIncredibly accurate

CARD #35 or go to PWFREEINFO.COM 

CARD #54 or go to PWFREEINFO.COM 

CARD #38 or go to PWFREEINFO.COM CARD #49 or go to PWFREEINFO.COM 

8-11_1202_PWM_Letters.indd 118-11_1202_PWM_Letters.indd   11 11/30/11 4:50:38 PM11/30/11   4:50:38 PM

http://www.woodcraft.com/Search2/Search.aspx?query=whiteside%20pen%20mill%20set
http://www.leighjigs.com/home.php
http://www.oneida-air.com/homepage.asp?
http://pro.woodworker.com/pw12
http://radarcarve.net/


12 ■ POPULAR WOODWORKING MAGAZINE February 2012

Mounting boards are
bolted to table saw

Extension arms slide 
in & out on dovetailed

runners that are captured
in dovetailed grooves

Non-moving parts are glued 
& screwed together

Roller

Upright boards are 
dadoed into & screwed 
to roller-support board

Roller-
support
board

Roller-support
board/upright board 
assembly is attached to 
extension with a bolt in 
elongated hole to allow 
for height adjustment

Base

Clamp base 
to workbench

Jaws are lined 
with cork

Support blocks are 
    screwed to rear 
         jaw & base

T-nuts capture
    threaded rod

in rear jaw

Table Saw Extension

I designed an outfeed support for my 
table saw that doesn’t take up any 
fl oor space. It’s made of plywood, 

hardwood and a store-bought roller.
Three main design features enable it 

to work well. The runners are made of 
hard maple that resists wear and tear. 
The sliding mechanism is a dovetail 
that allows the roller to move closer to 
the table for short pieces and farther 

from the table for longer boards. The 
roller can be made level with the top of 
the table saw because of an elongated 
hole for the bolt that connects the roller 
assembly to the extension assembly.

When necessary, I can completely 
remove the device very easily.

Jim Whetstone
New Cumberland, Pennsylvania

 ILLUSTRATIONS BY MARY JANE FAVORITE

THE WINNER: Moxon Vise Alternative
The day the December 2010 issue of 
Popular Woodworking Magazine (#187) 
arrived in the mail and I saw the Moxon 
bench vise article, I knew I had to build 
the vise.

Wooden screws are beautiful but I 
had no way to make them. So, I decided 
to use a pair of Cam Clamp Mechanisms 
with 5⁄16" threaded rods from Lee Valley 
(#05J51.05); I used T-nuts in the rear 
jaw.

To build the vise, I cut three boards 
from a piece of birch measuring 1" x 6" 
x 60". The two jaws are 18" long and the 
base is 24" long. The jaws are covered 
with 1⁄8"-thick cork, which provides a 
non-marring and grippy surface.

I wanted the cam clamp to be fi xed to 
the threaded rod so that the clamp lever 
could be used to spin the jaws open and 
closed. So, I cross-drilled through the 
threaded part of the clamp and the rod, 
and pinned it with a cut-off 4d fi nish-
ing nail. Then, I peened and filed the 
nail so it would not interfere with the 
cam action.

The cam action is terrifi c for quick 
release when repositioning a work-
piece.

 John Hill
Santa Clara, California

TRICKS OF THE TRADE EDITED BY KARI HULTMAN
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Workpiece

Bench dog

For boards that are 
not as wide as recess, 
insert offcut in front of 
clamping block to 
support workpiece

Clamping
         block Wonder

    Dog

Cut mating
dovetailed

 block with
 matching dog

holes to fill recess

Rout dovetailed
recess in benchtop

ONLINE EXTRAS
For links to all these online extras, go to:
■ popularwoodworking.com/feb12

VIDEO: We film videos of many Tricks of the 
Trade in use in our shop, and post them online, 
free. Visit popularwoodworking.com/tricks
to watch.

WEB SITE: Visit the new Tricks of the Trade page 
online.

BLOG: Tricks editor Kari Hultman writes about 
woodworking on her blog, The Village Car-
penter.

IN OUR STORE: “601 Woodshop Tips & Tricks,” 
by Graham McCulloch.

Our products are available online at:
■ ShopWoodworking.com

Cash and prizes
for your tricks and tips!
Each issue we publish useful woodworking 
tips from our readers. Next issue’s winner 
receives a $250 gift certifi cate from Lee Valley 
Tools, good for any item in the catalog or on the 
web site (leevalley.com). (The tools pictured 
below are for illustration only, and are not part 
of the prize.)

Runners-up each receive a check for $50 to 
$100. When submitting a trick, include your 
mailing address and phone number. If your 
trick is selected, an editor will need to contact 
you. All entries become the property of Popular 
Woodworking Magazine. Send your trick by 
e-mail to popwoodtricks@fwmedia.com, or mail 
it to Tricks of the Trade, Popular Woodworking 
Magazine, 8469 Blue Ash Road, Suite 100, Cin-
cinnati, OH 45236.

Wonder Dog Tail Vise
My workbench does not have a tail or end 
vise. To secure a workpiece to my bench, 
I put a regular bench dog at one end of the 
board and use a Wonder Dog (Lee Valley 
#05G10.01) to apply pressure.

A regular bench dog can be adjusted 
low enough to hold thin material. Won-
der Dogs, however, do not work well with 
thin stock because the clamping block is 
5⁄8" thick and the anchoring post is taller 
than the clamping block. It’s impossible 
to plane boards that are thinner than 
3⁄4" unless you employ shims or tapered 
blocks.

I’ve come up with an alternative: Cre-
ate a shallow, dovetailed recess in your 
benchtop so the Wonder Dog’s block and 
post have lower profi les.

Cut the recess slightly wider than the 
clamping block. The total length of the 
recess is about 7" so that two dog holes 
can be used. Adjust this length to suit 
your needs.

I used a router, shop-made template, 
straight bits and dovetail bits to cut the 
channel. The recess is 1⁄2" deep, so the 
clamping block is 1⁄8" above the bench-

Spacers Made From Caulking
When using a solid-wood panel in a 
frame-and-panel door, it’s critical to leave 
room in the frame’s grooves to allow the 
panel to expand and contract. However, 
this can lead to a panel that isn’t cen-
tered perfectly or rattles when opened 
or closed.

There are commercial spacers on the 
market but they offer a one-size-fi ts-all 
solution. Instead, I prefer to make my 
own spacers. I use vinyl adhesive caulk 
to squeeze beads of various widths onto 
a sheet of waxed paper.

After the beads dry, I peel them off 
the paper, tear them into 1 ⁄2"pieces, 
and place them into the frame’s grooves 
before glue-up. Having various widths 
to choose from ensures the perfect fi t for 
the expansion gaps in the door.

Rob Bois
Newton Centre, Massachusetts

chamfered the edges of the holes. With 
the fi ller block inserted, the Wonder Dog 
works with 3⁄4" or thicker material.

To plane a thin board that is less than 
the width of the recess, I slide an offcut 
from the fi ller block in front of the clamp-
ing block to support the workpiece.

Aaron Marshall
Atlanta, Georgia

Cleaning Rasps
The cove-like teeth of rasps tend to clog 
during use, and the handcut types are 
particularly prone to accumulating stub-
born embedded wood. To perform well, 
they must be kept clean.

I clean the teeth with a small natural 
hog brush (similar to a fi le card) from 
Tools for Working Wood (MS-RBRUSH), 
angling the bristles toward the coves 
and using vigorous circular and side-
to-side motions. However, this does not 
completely remove the embedded wood, 
especially in fi ner rasps.

So, I follow this step by putting several 
drops of CMT Formula 2050 Blade & 
Bit Cleaner on the rasp and spreading it 
with my fi nger. Half a minute later, the 
stubborn wood is easily removed with 
the brush. After patting the teeth dry (no 
rinsing is required), they are perfectly 
clean. PWM

Rob Porcaro
Medfi eld, Massachusetts

top, enabling the Wonder Dog to clamp 
thin stock like a champ.

When the recess isn’t being used, I 
slide a mating hardwood fi ller block in 
place. I beveled its sides on a table saw 
and used a handplane and scraper to cre-
ate a friction fi t.

I put the fi ller block in place and used 
a Forstner bit to mark the locations of the 
dog holes from beneath the bench. Then, 
I drilled the dog holes in the block and 
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Festool ZOBO Bits
These Forstner-style drill bits are revolutionary.

Until Colt came out with its aggres-
siveForstner bits a while back, 
this was a sleepy tool category.

Now, Festool has introduced its own 
aggressive bits and taken the tool’s capa-
bility to another level. ZOBO bits have a 
unique feature – interchangeable centers 
in the cutting end. 

In addition to the stubby point found 
on most Forstners, these bits also come 
with a centerpoint three times longer 
than the standard, plus they come with 
an insert twist-drill bit. The longer, 
pointed center allows the user to start 
drilling holes at an angle of up to 70°.

The twist-drill center allows another 
neat trick – blow-out prevention. To 
obtain a completely clean edge on the 

exit side of the hole, all you need to do 
is drill deep enough on the fi rst side so 
that the twist drill pokes through, fl ip 
the work over, insert the twist drill in the 
small hole then continue drilling until 
the larger holes meet up. 

So how do these interchangeable cen-
ters work? The bit center and inserts have 
matched tapers. 

The non-business end of the bits are 
hex-shaped to fit Festool’s Centrotec 

system or can be used with a standard 
three-jaw chuck. ZOBO bits come in a 
set of 15, 20, 25, 30 and 35 millimeters 
(Imperial sizes aren’t available).

I mentioned these bits are aggressive. 
I chucked the 25mm bit in my drill press 
and clamped a short length of 2x4 to a 
fence, end grain up. The bit bored the 
hole and cleared the chips as fast as I 
could drive it into the wood. 

— Steve Shanesy

PHOTOS BY AL PARRISH

ZOBO Forstner-style Bits
Festool ■  festool.com or 888-337-8600
Street price ■ $195, set of fi ve

■ BLOG: See a video of ZOBO bits in ac-
tion at popularwoodworking.com/feb12.

Price correct at time of publication.

CONTINUED ON PAGE 16

TOOL TEST BY THE STAFF

I keep a 6" precision rule in my pocket 
most of the time when I’m in the shop. 
It gets used on a regular basis for lay-
out, setup and fussy measuring. Veritas 
has introduced a small square than does 
everything the rule does, but the addition 
of the leg makes it do everything better 

and more easily than a standard rule.  
It provides a built-in zero point; with 

one edge of the square on the edge of a 
board, you always know where you’re 
measuring from. That also lets you line 
up the marks on the edge of your work, 
eliminating errors of parallax. When 
setting up tools, you can make an accu-
rate vertical measurement the length of 
either leg.

The long leg is graduated in 1⁄16" incre-
ments, and the short leg in 1⁄32". Precise 
and well-made, this new tool has proven 
itself essential to me. Best of all, it fits in 
the same pocket that the old rule did. 

— Robert W. Lang

Veritas Precision Square
Lee Valley ■  leevalley.com or

800-871-8158
Street price ■ $24.50

■ BLOG: Practice your layout at popular
woodworking.com/feb12.

Price correct at time of publication.

Small & Precise Square
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This commercial-quality blade is ideal for 
rip and cross cutting two-sided plywood, 
whether fi nished or unfi nished.  It is also 
perfect for cross cutting solid woods.  In 
fact, there’s no comparable blade on the 
market today.

The Ply Veneer Worker (PVW) uses the 
same high-precision technology that’s 
behind our popular Woodworker II blade.  
Designed for cutting wood products 
only…

• The PVW’s list price is $23 less than 
our Duraline Hi-A/T.

• It delivers fl awless cuts without 
splintering or fuzz.  You never have to 
worry about chip-outs on top or bottom 
surfaces.  No scoring blade is needed.

• It lasts up to 300% longer between 
sharpenings.  The PVW is made of super-
strong C-4 micrograin carbide for extra 
durability.  Like other Forrest blades, it is 
hand-straightened to ensure perfect fl at-
ness and has a side runout of +/- .001.

The PVW is superbly engineered.  It 
features a 10º hook, 70 teeth, and a high 

alternate top bevel grind.  You can count 
on this exceptional product to give you 
vibration-free performance and long life.

All Forrest blades, including the new PVW, 
are made in the U.S.A. and have a 30-day, 
money-back guarantee.  So order today 
from your Forrest dealer or retailer, by 
going on-line, or by calling us directly.

www.ForrestBlades.com   1-800-733-7111 (In NJ, call 973-473-5236)
 © 2012 Forrest Manufacturing        Code PW

NEW FROM FORREST!

Ply Veneer Worker Blade
Designed Specifi cally for Cutting Plywood and Plywood Veneers

Woodworker’s Hardware

Also see:
• Locks • Lighting • Bar Rail

• Fasteners • Kitchen organizers
• Shelf brackets and much more…

Clamps

Bits &
Blades

Abrasives &
Adhesives

Shop Supplies & Tools

Wood
Glue

Discs

Request a FREE catalog!

Knobs, Pulls
& Hooks Drawer SlidesHinges

Functional Hardware

woodworkershardware.com
or 1-800-383-0130

Screws

Respirators
& Masks

Wooden Gear 
Clock Kit

includes Pin Router

Corner
Chisel
$13.95

Plantation Shutter Set

$69

½” Shank         WL-2055

3 Wing Cabinet Set

$169
½” Shank       WL-2020-65 sizes to

 choose from

Longworth Chuck

800-472-6950

We’ve got the
tools and the

help you need.

Great Carbide Bits
Great Prices

Panel Master System

Arch Panel 
Templates

$49
Instructional

 DVDs

FREE
instructions

online

Create an heirloom

Request or view
 a catalog online.

Free shipping 
on orders 
over $50.

$249

Super Joint Set

½” Shank        WL-1420-4

$89
Lock Miter Set

$89
½” Shank         WL-2042

Use CODE
PW112

for FREE
DVD with
either set

CARD #13 or go to PWFREEINFO.COM CARD #73 or go to PWFREEINFO.COM 

CARD #50or go to PWFREEINFO.COM 
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A Natural Progression to…

TOOL TEST CONTINUED FROM PAGE 14

I’ve made dozens of clamping cauls over 
the years to address the wide variety of 
oddball clamping conditions we run 
into in the shop. Some were simple and 
quick to make; others took more time. 
Some worked perfectly; others just got 
me through. 

Recently, a new product called the 
BLOKKZ Universal Clamping Block 
caught my attention. It has attributes 
of some of the cauls I’ve made, but the 
cylindrical-shaped end led to this quick 
conclusion: “Of course!”

The round shape of the sturdy alumi-
num BLOKKZ lets the clamp grab in just 

the right place regardless of the angle of 
the joint. And, it’s easy to position the 
clamp blocks so that clamp pressure is 
exerted appropriately perpendicular 
to the joint.

Don’t just think about using these 
in the standard 45° miter glue up. They 
work well on both acute and obtuse 
angled glue-ups. They work well on scarf 
joints and fi nger joints. You can even put 
them to work to clamp standard rabbet 
joints and bridle joints. 

When you want to glue up a frame 
with 45° miters, you can get the job done 
a couple ways – one is shown at right. 
To see more ways to use them, using 
fewer BLOKKZ and clamps, watch the 
BLOKKZ video.

In some situations, supplied neoprene 
pads are taped to the blocks to prevent 
them from slipping or marring the work 
when pressure is applied.  

The BLOKKZ also can be used as a 
hold-down when used with T-track,

BLOKKZ Clamping Block
BLOKKZ■  blokkz.com or

714-267-8440
Street price ■ $24.99 per pair

■ VIDEO: See these clamps in action; link at 
popularwoodworking.com/feb12.

Price correct at time of publication.

T-bolts and a knob – just slip the bolt 
through the hole in the BLOKKZ face.

If you are equipped with F-style 
clamps use them as shown above. A Vise-
Grip C-clamp with pivoting pads also 
works well to hold the block in place. 
 — SS

BLOKKZ Universal Clamping Blocks
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What makes Titebond®III Ultimate Wood Glue the best ever? 
It’s waterproof, yet cleans up with water. It allows eight 

minutes of open assembly time and offers an application 
temperature as low as 47˚F.  

Plus it’s vastly stronger, safer, easier to clean up and 
less expensive than polyurethane glues.

Titebond®III. We see it as a natural progression of tradition 
and excellence. You’ll see it as the ultimate wood glue.

1-800-347-4583
titebond.com

… The Best Wood Glue Ever

You probably know Earlex as the British 
company that a few years back intro-
duced North American woodworkers 
to an inexpensive but capable HVLP 
sprayer. Now the company has intro-
duced an inexpensive electric steam 
generator that makes it ever-so-easy to 
add steam-bending wood to your arsenal 
of techniques. 

With the Earlex Steam Generator, all 
you need to do is make a plywood steam 
box and install the supplied brass fi tting 
to connect the hose, then you’re in the 
bending business. I spent less than an 
hour making a CDX plywood box that 

was just shy of 4' long with a 5'-square 
interior. (Don’t forget to include a door 
and a few holes to allow excess steam 
and condensation to escape.) 

To test the system, I fi lled the plastic 
steam generator’s tank (the electric heat-
ing element is built-in) and plugged the 
unit in. I was pleasantly surprised to see 
how quickly steam was made from the 
1.3 gallons of water – it was less than 30 
minutes. That’s enough water to make 
steam for 130 minutes, or time enough 
to steam 2"-thick wood.

I placed an oven thermometer inside 
the box to see just how hot it got. In about 
45 minutes, the interior temperature was 
more than 200° Fahrenheit. That tem-
perature was sustained while I steamed 
a piece of 3⁄4"-thick material for 45 min-
utes. I also measured the hose tempera-
ture to see how hot it got – slightly more 
than 100°F in various locations along 
its 12' length. 

The steam generator has 1,500 watts 

Earlex Steam Generator
Earlex ■  earlexproducts.com or

800-252-1288
Street price ■ $70

■ BLOG: Watch another way to bend wood 
at popularwoodworking.com/feb12.

Price correct at time of publication.

of power and features both a pressure-
relief valve and a safety cut-out on the 
heating element, should the water level 
get too low. PWM  — SS

Earlex Steam Generator for Bending Wood

CARD #14 or go to PWFREEINFO.COM 
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In the fi rst century B.C.E., a military 
architect named Vitruvius captured 
the distinction between a designer’s 

mind and the minds of the rest of us. 
“For all men, not just architects, are 

capable of appreciating quality; but 
there is a difference between laymen 

and architects (designers) in that the 
former cannot know what a building will 
be like unless he has seen it completed; 
while the architect knows perfectly well 
what it will be like … from the instant 
he conceives it in his mind, and before 
he begins it.” 

Vitruvius nailed it – especially the 
part about not being able to visualize. 
For years I struggled with this. In fact, 
it’s embarrassing to admit, but even a 
good photo or shop drawing couldn’t cut 
through my fog. Often, I’d fi nd myself 
surprised at the completion of a project. 
The image in my head and the object were 
never one and the same, as though I had 
a mild case of visual amnesia. 

Considering that I started from zero, 
I speak from experience when I say that 
the ability to visualize is a developed 
skill. It’s not unlike learning to sharpen a 
plane iron. All it requires is a bit of prac-
tice and a willingness to push aside your 
self doubt. At its simplest, the ability to 
visualize consists of drawing pictures in 
your mind. To start that process here’s 
a simple sketching exercise to enhance 
your ability to imagine forms. 

A Different Take on Drawing  
This method of sketching is differ-
ent from mechanical drafting (which 
seeks a technically precise image), and 
it’s not creative doodling in search of 
an inspiring idea. Instead, the purpose 
is to awaken your ability to imagine by 
encouraging your mind to unpack an 
object in space. Your actual sketch may 
look crude on paper, but if the idea trans-
fers clearly in your head, that’s all that 
matters. Don’t shortchange yourself by 
just reading this to get the concept. Pick 
up a pencil and take your hand and eye 
through the steps in this dance to rewire 
the circuits in your head.

Application 
You need a sketchpad, pencil, straight-
edge and a pair of dividers. Resist the 
temptation to use graph paper or a ruler 
with markings on it; the numbers and 
lines will only fog your thinking. Forget 
about measurements or grids for now. 

PHOTOS BY THE AUTHOR

Beyond drafting. There’s more to drawing than drafting. Simple sketching cleans the bugs off the wind-
shield in your head. 

Sketching: It’s All in Your Mind
Try this exercise to unlock imagination.

CONTINUED ON PAGE 20

DESIGN MATTERS BY GEORGE R. WALKER
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now available at 25% off list prices!

Woodline.com - your new source for

800-472-6950

is committed to fi ne woodworking 
excellence through hands-on 
learning experiences with the best 
woodworkers of modern time. 

• Over 150 workshops that last from  
 one day to two weeks
• More than 80 internationally   
 recognized instructors
• Classes are hands-on in a facility   
 that is unrivaled

Check out our new interactive 
brochure online at 

www.marcadams.com
317-535-4013

marc adams
school of woodworking

The Lumber Smith

A TRULY

PORTABLE SAWMILL
105 LBS - STAINLESS & ALUMINUM

STARTING AT $209500

804.577.8613
lumbersmith.com

CARD #50 or go to PWFREEINFO.COM 

CARD #45 or go to PWFREEINFO.COM 

CARD #62 or go to PWFREEINFO.COM 

CARD #30 or go to PWFREEINFO.COM 

Gramercy Too ls are on ly ava i lab le a t : 
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Tools for 
imagination. 
Don’t let the 

simplicity fool you 
– this is a powerful 

tool kit to rev up 
your imagination.
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We are focusing on uncovering a form 
and probing how it’s organized visu-
ally. Select a small object to draw. The 
toddler’s chair above is simple, but with 
enough detail to give the mind something 
to explore spatially. Also, this works bet-
ter with a pencil than with a mouse. Your 
senses are a portal into your imagination 
and you want a clean connection between 
fi ngertip, eye and brain. 

Let’s Get Started
First let’s capture the essence of the form 
that governs this chair. A form is noth-
ing more than a few simple shapes that 
combine to defi ne an object in space. 

We begin by roughing in the sim-
plest shape the eye can detect, in this 
case a rectangle that governs the overall 
width and height of the object. Hold your 
straightedge at arms’ length and span the 
widest part using your thumb to mark 
the width. Use that to draw the bottom of 
your rectangle and grab the height using 
the same method to create the sides. Con-
nect all four sides then stop a moment 
to look at what you’ve rendered. You’ve 
just sketched a proportionally correct 
shape that governs the space that your 
eye perceives. 

Now turn to the next level of detail: 
roughing in the smaller shapes that orga-
nize the form. Use your straightedge and 
thumb to grab the height of the seat and 
the width of the chair back. The overall 
form is now subdivided into major parts. 
Often these larger blocks will use pro-
portions to create a hierarchy between 
major and minor; but for now, just focus 
on being able to see the largest shapes 
and how they are arranged. 

Starting from large shapes, move 
down to small details; sketch every ele-
ment using your thumb and straightedge 
to render the parts in proportion to the 
whole. You may also fi nd it helpful to 
use dividers to pluck the smaller details. 
Work that pencil and simultaneously 
feed the part of your brain that paints 
objects in space. Think of it as teaching 
yourself guitar chords – visually rather 
than aurally. Over the next few weeks, 
pick a variety of interesting objects to 
sketch and unpack. This is just scratch-
ing the surface of what you can do – but 
it’s surprising how quickly your imagi-
nation will respond. In just a short time, 
you’ll forget where you left that mild 
case of visual amnesia. PWM

George is the author of two design DVDs 
from Lie-Nielsen Toolworks (lie-nielsen.com).

Eyeball proportions. Practice sketching a 
small object, such as this child’s chair. With arm 
extended you can pluck the proportions using 
the end of the straightedge and your thumb. 

Simplicity fi rst. Transfer what you see to a sketch 
on paper, starting with a simple rectangle. 

Minor additions. Small additions lead to a 
major leap – you’ve captured the form. 

Add the details. Your sketch may surprise you on 
paper, and most importantly in your mind’s eye. 

ONLINE EXTRAS
For links to all these online extras, go to:
■  popularwoodworking.com/feb12

BLOG: Read more from George about design 
on his Design Matters blog.

IN OUR STORE: George R. Walker’s design DVDs.

Our products are available online at:
■  ShopWoodworking.com

About This Column
Design Matters dives into the 
basics of proportions, forms, 
contrast and composition to 

give you the skill to tackle furniture design 
challenges with confi dence. 

DESIGN MATTERS CONTINUED FROM PAGE 18
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Square Up Your Projects
F a s t e r  T h a n  E v e r

Made in U.S.A.

Woodpeckers Box Clamps are designed for most 90 degree joints
including pocket hole joints, lap joints, dado as well as T-joints. Virtually 
any joint found in common cabinetry.

The new Box Clamp™ is also perfect for box joints, half-blind and 
through dovetail joints. Whether the corner is flush or has material 
extending from the surface, the clearance is there to ensure a square 
corner.

When you need square corners, you can’t beat the
Woodpeckers Box Clamp™.

The New Woodpeckers Box Clamp™ is just the ticket for your 
cabinet and box making projects. This simple tool eliminates the hassle 
of cumbersome bar clamps and eliminates the need to continuously 
make adjustments to square the corners.

Imagine being able to dry-fit all parts at the same time without 
any clamps to interfere with the assembly process. You’ll know right from 
the start if your project is square and be able to confirm part placement 
and dimensions.

Even better, you can to do all that without a second set of hands.
Once your project is glued and clamped, you can easily install pocket 

screws from the inside or any other 
fasteners from the outside. Both parts 

will be square and secure from 
unwanted movement. 

See our full line of American made woodworking tools at woodpeck.com and your local dealer.

NEW from

On sale for only $3699 a pair.

CARD #52 or go to PWFREEINFO.COM 
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‘Boarded’ Furniture

 “Boarded” is an archaic English 
term that was used to describe 
a form of woodwork charac-

terized by the use of fasteners as the 
principle means of attachment. The 
iconic six-board chest is probably the 
most familiar boarded furniture form. 
In earliest times, the fasteners may have 
been wooden pegs. In the Middle Ages, 
nails were used, sometimes decoratively. 
Metal straps were also sometimes applied 
to the corners. The basic form of these 
chests remained unchanged for easily 
1,000 years.

Sometime in the 14th century or so, 
legend tells us a group of carpenters 
began building furniture and interior 
woodwork using timber-frame joints. 
Their work was said to be “joined,” the 
craftsmen were called “joiners” and their 
craft was called “joinery.” The word join-
ery wasn’t meant to loosely describe all 
manner of wood-to-wood attachments 
as we use it today. It specifi cally referred 
to interlocking wood attachments and 
mortise-and-tenon construction par-
ticularly.

Legal Stipulations
Disputes between London’s carpenters, 
who previously built the houses and all 
the wooden items within them, and 
joiners, who sought to reduce compe-
tition from the carpenters by restrict-
ing their rights to build interiors, were 
frequent and sometimes violent. By the 
early 17th century, a London trade guild 
court handed down a decision separating 
carpentry from joinery.

The Court of Aldermen ruling of 1632 
decided that joiners alone were permit-
ted to make:

London’s clever carpenters found 

a way around the laws.

■ “All sorts of Bedsteads whatsoever 
(onlie except boarded bedsteads and 
nailed together).

■ “All sorts of chayres and stooles 
which are made with mortesses and 
tennants.

■ “All tables of wainscotte walnutt or 
other stuffe glewed with frames mort-
esses or tennants.

■ “All sorts of forms (long joint stools) 
framed made of boards with the sides 
pinned or glewed.

■ “All sorts of chests being framed 
dufftailed pynned or glewed.

■ “All sorts of Cabinets or Boxes duff-
tailed pynned or glewed.”

London’s joiners applied mortise-
and-tenon construction to a wide range 
of products including interior panel-
ing and wainscoting, stools and chairs, 
paneled chests, doors and, eventually, 
windows. 

But London’s carpenters weren’t eas-
ily discouraged. Working within the 
court’s ruling, they made a similarly wide 
range of products such as boarded doors, 
chests, cupboards, stools and tables. 
Though the guilds weren’t as powerful 
in the countryside and the American 
colonies, the inherent practicality and 
simplicity of boarded items remained 
popular, especially for less-affl uent cus-
tomers. Boarded items could be built 
quickly and required a smaller set of 
skills and tools.

Creative Problem-solving
What I love about boarded furniture 
is the creative way builders solved the 
essential problems that all woodwork-
ers face. How do we make useful items 
attractive? Early carpenters’ inventories 
I’ve seen often include a few moulding 
planes. But many pieces of boarded furni-
ture I’ve seen seem to indicate their build-
ers had no moulding planes at all. Pieces 
are sometimes decorated simply with 

LEAD PHOTO BY REGIS WILL; REMAINDER OF PHOTOS & ILLUSTRATION BY THE AUTHOR

Quintessential form. The six-
board chest is the most well-
known “boarded” furniture 
form. The basic design is at 
least 2,000 years old and many 
medieval chests (such as this 
one) survive despite the obvi-
ous cross-grain joinery.  

ARTS & MYSTERIES BY ADAM CHERUBINI

CONTINUED ON PAGE 24
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OLIVER MACHINERY DEALER
HARDWOOD PLYWOOD

CUSTOM RAISED PANEL DOORS
CUSTOM PLANK HRDWD FLOORING

THIN CRAFTWOOD
EXOTIC LUMBER

UPS
Specials

Above prices are for 100' quantities of kilndried rough
lumber sold by the Bd. Ft. FOB Mayodan, NC.  Call for
quantity discounts.  Other sizes and grades available.

Above prices are 20 bd. ft. bundles of clear
kilndriedlumber 3"-10" wide • 3'-5' long (Random
widths & lengths) Surfaced 2 sides or rough.
Delivered UPS prepaid in  the Continental  U.S.

STEVE WALL LUMBER CO.
Quality Hardwoods and Woodworking machinery For The Craftsman

and Educational Institutions

Send $1.00 For Lumber Catalog
Prices Subject to Change Without Notice

STEVE H. WALL
LUMBER CO.

BOX 287
MAYODAN, N.C. 27027

336-427-0637
1-800-633-4062

FAX 336-427-7588
Email: wood@walllumber.com
Website: www.walllumber.com

Ash .............................. 4/4 Select $ 2.60 ........................................ $   94.00
Basswood ................... 4/4 Select $ 1.95 ........................................ $   80.00
Birch ............................ 4/4 Select $ 3.55 ........................................ $ 108.00
Butternut ..................... 4/4 1C $ 2.95 ........................................ $   88.00
Cherry ......................... 4/4 Select $ 4.90 ........................................ $ 117.00
Hickory - Pecan .......... 4/4 Select $ 3.00 ........................................ $ 100.00
Mahogany (Genuine) .. 4/4 Select $ 4.70 ........................................ $ 112.00
Maple (Hard) ............... 4/4 Select $ 3.45 ........................................ $ 108.00
Maple (Soft) ................ 4/4 Select $ 2.50 ........................................ $   88.00
Poplar ......................... 4/4 Select $ 1.80 ........................................ $   78.00
Red Oak ...................... 4/4 Select $ 2.70 ........................................ $   96.00
Walnut ......................... 4/4 Select $ 4.90 ........................................ $ 115.00
White Oak ................... 4/4 Select $ 2.70 ........................................ $   96.00
Cedar (Aromatic Red) . 4/4 1C+Btr. $ 1.80 ........................................ $   78.00
Cypress ....................... 4/4 Select $ 2.60 ........................................ $   90.00
White Pine ................... 4/4 F.G. $ 1.25 ........................................ $   70.00
Yellow Pine ................. 4/4 Clear $ 2.30 ........................................ $   82.00

SEE OUR

CATALOG ON

THE WEB!
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Learn More

Wood Glue Just 
Got Tougher
Gorilla Products Promise:
• Incredible Strength
• Maximum Performance

Made in
USA

Welcome to Tough...

CARD #29 or go to PWFREEINFO.COM 

CARD #47 or go to PWFREEINFO.COM CARD #10 or go to PWFREEINFO.COM 

CARD #23 or go to PWFREEINFO.COM CARD #18 or go to PWFREEINFO.COM 
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ARTS & MYSTERIES CONTINUED FROM PAGE 22

ONLINE EXTRAS
For links to all these online extras, go to:
■  popularwoodworking.com/feb12

BLOG: Read Adam’s Arts & Mysteries blog.

TO BUY: “Building a Philadelphia Chippendale 
Chair” – a PDF collection of Adam’s eight-
part series on the topic.

IN OUR STORE: “The Arts & Mysteries of Hand 
Tools” on CD.

Our products are available online at:
■  ShopWoodworking.com

Nails as decoration. A nailed drawer, carefully 
made, is perfectly serviceable. These wrought 
nails could even be considered decorative.

Clever panels. I encountered 
this boarded cupboard in a gift 
shop. Judging by the hardware, 
this piece probably dates to the 
early 19th century, yet I didn’t 
have to don surgeons’ gloves 
to touch it. Though the doors 
appear to be “joined” with 
mortise-and-tenoned frames 
and fl oating panels, the carpen-
ter who built this hutch simply 
nailed thin strips to tongue-
and-grooved boards to make it 
look like a raised-panel door.

thumbnail profi le mouldings. Edges were 
planed into series of facets or chamfers, 
then smoothed by burnishing, scraping 
or sanding. With such simple design ele-
ments, proportions, colors and textures 
become far more important contributors 
to the appearance and allure of the piece. 
Because these elements are so fundamen-
tal to the success of any object, a survey 
of boarded items can be a lot like a day in 
design school. Can you make an attrac-
tive piece of furniture without mould-
ings, your beautiful hand-cut dovetails 
or fi ne hardwood?

Joinery Challenges
Builders of boarded items also had to 
deal with the challenge of joining boards 
at right angles. Many of us believe the 
best way to join boards is either with 
dovetails or mortise-and-tenon joints. 
Builders of boarded furniture typically 
did neither. They generally did what most 
of us believe to be a terrible mistake: They 
nailed boards together “cross grain.” 

Often, this leads to one of the boards 
cracking or splitting. Wood typically 
shrinks more perpendicular to the long 
grain than along it. The result is that 
one board is shrinking in width more 
than the adjoining piece is shrinking in 
length. We even have a fancy name for 
this: “differential shrinkage.” Did the 
makers of boarded furniture not care? 

Some woodworkers believe nails bend 
slightly, which offers the joint some give. 
I think it’s also possible that the use of 
softer woods allowed the nail holes to 
elongate. Regardless of how, so many of 
these pieces survive that I fi nd it diffi cult 
to be too judgmental. Many of us seek the 
one right answer. You may have picked 
up this magazine to learn which tool is 
best, or the correct way to do something. 
Boarded furniture reminds us that there 
typically isn’t a single right way to do any-
thing in woodworking. It also reminds 
me of how myopic we can be. Despite 
the science, builders of boarded furni-
ture broke the rules and got away with 
it. Their pieces have survived. 

I’ve come to accept that boarded fur-
niture is an equally valid style of con-
struction and not without its own unique 
challenges. Moreover, and perhaps most 
important, my wife likes it. And she’s 
not alone. Nearly all of the major lower-
end furniture outlets (IKEA, Crate & 
Barrel, Pottery Barn and Restoration 
Hardware, to name a few) carry what 
they often call “cottage-style” furniture. 
True English or American cottage-style 
pieces are almost always boarded or rely 
heavily on boarded construction tech-
niques. It’s possible we could offer our 
own interpretations of authentic period 
pieces and be left with successful, mar-
ketable, charming furniture.

Beyond that, building boarded furni-
ture is a fabulous introduction to hand 
tools. For more experienced woodwork-
ers, it offers an opportunity to concen-
trate on basic skills. In my next article, 
I’ll take you step by step through a com-
plicated boarded project. I also invite you 
to take a look through your past issues 
or online at the I Can Do That column 
to see how many of those projects are 
essentially six-board chest construction. 
How many other objects can you think to 
build with this simple approach?  PWM

Visit Adam’s blog at artsandmysteries.com for more 
discussion of traditional tools and techniques. 

Blurred lines. This chest of drawers blurs the 
distinction between boarded and joined fur-
niture. The bottom two drawers are actual 
drawers, while the top three are applied fronts 
below a hinged lid. The top half of the chest is 
nailed onto the sides like the six-board chest 
shown in the opening photo. 
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View an online demonstration of PhotoLaser Plus and see how it will provide 
stunning photo engraving results at www.epiloglaser.com/woodiq.htm.

Systems starting at $7,995
MADEiNUSA

To request a brochure, DVD, and laser engraved and cut 
samples visit www.epiloglaser.com/popwood.htm today.

Laser Engraving &
    Cutting Systems

YOUR ONE-STOP SHOP
FOR ALL THINGS
WOODWORKING

Orders of $25 and more from 
our warehouse ship free! 

Visit ShopWoodworking.com
Today

Order online or call 855-864-2578

Books

eBooks

Videos

Project Downloads

Technique Articles

Tool Setup & Techniques

CD Compilations

Popular Woodworking 
Magazine Downloads

Clearance Books

Deal of the Week

And Much More!
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Message Center

The kitchen is the crossroads for 
today’s busy family. And while 
we have high-tech gadgets to text 

messages, take notes and keep a calen-
dar, I’ve found a kitchen message board 
has helped to keep my family organized 
for 30 years. Three decades ago, I made 
several message centers as gifts and can 
report that some are still in use – a testa-
ment to their utility. 

My concession to “high-tech” materi-
als and woodworking methods for this 
updated version are a dry-erase writ-
ing surface instead of chalkboard, and 
pocket screws instead of dowel joints. 
Both make an easy project even easier. 
And as with all I Can Do That projects, 
the materials come from your local home 
center and the tools used are all from the 
modest I Can Do That kit.

Round up Your Materials
I found 1⁄8"-thick dry-erase board in 
the paneling section of the store. It was 
offered in 32" x 48" for just more than 
$10. That’s worth mentioning because 
you could make two message boards from 
this one piece of dry-erase board. The 
other materials needed, an 8' length of 
1x2 pine and an 8' length of half-round 
pine moulding, came to another $7. If you 
buy one more length of 1x2, you’ll have 
enough material to make two message 
boards with a total outlay of about $28.

Take your time and select your 1x2 
pine carefully. Look for pieces that have 
few large or loose knots (or better yet, 
none). If there are knots, you can cut 
around them and get clear workpieces. 
Also, check that the wood is reasonably 
straight and fl at.

The Importance of Square 
In woodworking, the principle of 
“square” is fundamental to satisfactory 

A low-tech solution for a family on the go. 

results. Slight deviations, 
even one degree, can play 
havoc with your results 
and leave a twisted mess. 
Keep this principle in 
mind while building. Use 
your combination square 
to check the setup of your 
miter saw and circular 
saw. Check your 1x2 
pine. Are the faces and 
edges square? Make sure 
your crosscuts are square 
to both the width and 
thickness of your work-
pieces. Get in the habit 
of “working square” and 
your projects will have 
fewer problems. 

Cut Parts to Size 
Cut the two vertical pieces, called stiles, 
to length using your miter saw. If you’re 
starting from the end of the board as it 
came from the store, first trim off the 
end. Cut the top horizontal piece (the 
rail). Cut the bottom piece as well. Again, 
make sure your cuts are square.

You can arrange these pieces and 
verify that your dimensions are accu-

rate. Then go ahead and cut the dry-erase 
board. To make this cut, use a circular 
saw and a straightedge jig to guide the 
saw (more information on this jig is avail-
able in the I Can Do That manual, which 
is free online at PopularWoodworking.
com/ICanDoThat). For support, set up 
a pair of sawhorses and place a couple 
plywood strips across the horses to sup-
port the dry-erase board. Mark the panel 
to width and set the jig so the saw cuts to 
the mark. Now clamp the jig to the ply-
wood strips and check to be sure nothing 
has moved. Set your depth of cut so you 
barely cut into the plywood strips, then 
make your cut. Repeat the process to cut 
the panel to length.  

Assemble the Frame
The upper rail is joined to the stiles using 
two pocket screws at each joint. Remem-
ber, the rail goes between the stiles. After 
checking the drill depth on your pocket-
hole jig, space the pocket holes in about 
1⁄2" from the edge of your 1x2 and drill 

LEAD PHOTO BY AL PARRISH; STEP PHOTOS BY THE AUTHOR; ILLUSTRATION BY ROBERT W. LANG

Square is a must. In any project, parts must be 
square or problems will arise. Use a combina-
tion square to check all perpendicular faces.

Milk & eggs. A message center in the kitchen is handy and useful 
for any family. While you’re at it, make one for the shop, too! 

I CAN DO THAT BY STEVE SHANESY
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them. When done, screw the three parts 
together. Keep the top edge of the stiles 
fl ush to the top edge of the rail. 

The bottom is screwed on to the 
ends of the stiles from below, with one  
#8 x15⁄8" screw at each side. Drill and 
countersink a hole that’s 11⁄4" in from the 
ends and 5⁄16" in from the back edge. Now 
clamp your three-sided frame upside-
down in your Workmate. Position the 
bottom piece and check that it overhangs 
the outside edge of the stiles 1⁄2" on each 
side. Drill a pilot hole in the end grain 
of the stile so the part doesn’t split when 
screwed. To mark the hole location, push 
the point of a screw though the bottom 
holes to make a mark, then drill the hole. 
Set the bottom in place and screw it to 
the frame.

Now remove the bottom piece because 
there’s a bit more work on the three-sided 
frame. Use your router and a 1⁄4" round-
over bit to ease the frame’s edges. Rout 
this profi le on all long edges on the face 
side of the frame. Clamp the work to 
the bench while routing and move the 

clamps as needed. On my router setup, 
the bottom of the bit was above the sur-
face of the benchtop. 

The half-round moulding is glued 
to the top surface of the bottom piece; 
it keeps your markers and eraser from 
falling off the ledge. Carefully cut the 
moulding to the same length as your bot-
tom piece. Apply glue to the moulding 
and lightly clamp for 45 minutes. Wipe 
off any glue squeeze-out with a wet rag. 
After the glue has set, reattach the bot-
tom to the frame.

Before screwing the dry-erase board 
to the frame, sand and fi nish the pine. 
I used a random-orbit sander and #120, 
then #150-grit sandpaper. Next, I sprayed 
a clear lacquer fi nish from an aerosol can. 

Message Center
 NO. ITEM DIMENSIONS (INCHES) MATERIAL
 T W L

❏ 1 Top rail 3⁄4 11⁄2 17 Pine

❏ 2 Stiles 3⁄4  11⁄2  241⁄4  Pine

❏ 1 Bottom ledge 3⁄4  11⁄2  21 Pine

❏ 1 Half-round moulding 5⁄16 5⁄8  21 Pine

❏ 1 Back 1⁄8 19 241⁄4 Dry-erase board

ONLINE EXTRAS
For links to all these online extras, go to:
■  popularwoodworking.com/feb12

BLOG: See more step photos of the “Mes-
sage Center” build.

ARTICLES: All the I Can Do That articles are 
free online.

Our products are available online at:
■  ShopWoodworking.com

About This Column
Our I Can Do That column features 
projects that can be completed 
by any woodworker with a mod-
est (but decent) kit of tools in less 

than two days of shop time, using materials 
from any home center. Our free PDF manual 
explains how to use all the tools in the kit. Visit 
PopularWoodworking.com/ICanDoThat to 
download the free manual.

Two screws in the corner pocket. You can fi t 
two pocket screws in each corner of the stile-
to-rail joints. Snug the screws tight – but be 
gentle because pine is soft.

Cut it straight. 
Use a straight-
edge guide with 
your circular saw 
to guarantee an 
accurate, straight 
cut. You’ll use this 
jig over and over 
in future projects.

Spray only in a well-ventilated space and 
away from open flames – think water 
heater and furnace!

The dry-erase board is easily attached 
to the back of the frame with counter-
sunk fl at-head screws.

When you decide where you want to 
install your message board, use picture 
hanging hardware. PWM

Steve  Shanesy, editor, can be reached at 
steve.shanesy@fwmedia.com or 513-531-2690 x11238.

241⁄4"

17"

21"

19"

241⁄4"

Top rail pocket-screwed 
to stiles

Bottom ledge screwed 
from below to stiles Half-round moulding 

glued to front edge of 
bottom ledge

1⁄8"-thick dry-erase 
board, screwed to back 
of assembled frame 

EXPLODED VIEW
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Expand your casework repertoire 
with a curvaceous front. 

Serpentine
       Chest B Y  G L E N  D.  H U E Y
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One of the most interesting aspects 
of a serpentine chest, with its front con-
cave at the ends and convex in the cen-
ter, is how the wood grain changes as 
the curves undulate across the front. A 
drawer front that begins as a piece of 
fl at stock presents three distinct areas 
after shaping. The grain in the concave 
sections displays an “X” pattern, while 
the grain in the center section forms a 
circle. The patterns highlight the curved 
front to give the chest a more distinctive 
appearance.

Serpentine chests fi rst appeared in 
the Chippendale era around 1765. These 
chests could be considered a fraternal 
twin of the oxbow chest – also known as 
a reverse serpentine – which is convex 
at the ends and concave in the middle. 
These two styles are related to block-
front chests in that all have shaped fronts 
fi tted to a basic chest carcase. 

Structurally Sound
This chest is based on a mid- to late-18th-
century design from Massachusetts. 
The carcase construction is basic and 
the joinery is completely hidden. The 
sides are dovetailed to the bottom with 
the pins on the sides and the tails on 
the bottom. Because these structural 
dovetails will be hidden, you can use 
large pins and tails. 

Begin with the 203⁄4" pin board, or 
case side. Set your marking gauge to 5⁄8",
even though the thickness of the bot-
tom is 3⁄4". (The 195⁄8"-wide bottom has 
a rabbet at both ends to hide the joinery 
and create a shoulder to locate the side 
panels and  help square the case.) 

On your sides, draw a line from the 
back that matches the width of the bottom 
then square that line to your scribe line. 
Next, lay out the dovetail sockets. I used 
only six full pins and a half-tail at the side’s 
rear. Saw to your pin and tail lines. 

For this project I removed the socket 
waste with a router and a small straight bit. 
For support I clamp a piece of thick stock 
fl ush with the case side. Adjust the depth 
of cut to just reach the scribe line. Remove 
as much waste as possible without nicking 
the sides of the pins. Remove the remain-
ing waste with a fl ush-cut saw.

The tails are next. Begin by cutting a 
rabbet at both ends on the interior face 
of the bottom panel, and along its back 
edge. The key is to leave slightly less than 
5⁄8" thickness at the rabbets to accom-
modate the pins and a width to match 
the thickness of the case side.

Set a side in its rabbet and align it 
with the case bottom. Hold the rear 
edges fl ush – the front edge of the bot-
tom should also be fl ush with the square 
cut of the pin board – then transfer the 
pins to your tail board. Saw and remove 
the waste to complete the joint.

Next, lay out the drawer locations on 
the front of one of your sides; accuracy 
is a must. Also, mark a line 1⁄2" down 
from the top of your sides for the joints 
between the sides and top. When done, 
transfer your layout lines to the other 
side to minimize layout deviations.

Make a simple jig to cut the 7⁄8"-wide 
dados for the drawer runners. Put 7⁄8" 
spacers between two long rails then 
attach a piece at both ends of the jig to 
hold the rails in place. Use a router and 
pattern bit set to cut to 1⁄8" deep. Align 
the jig with your layout marks, clamp 
the jig and cut all the dados.

The drawer blades attach to the sides 
with sliding dovetails. I use a dovetail bit 
and a bushing to cut the socket. Use a 5⁄8"-

diameter dovetail bit and a 3⁄4" bushing 
in the 7⁄8"-wide dado to keep the dovetail 
away from the edges. Set the depth of cut 
to 1⁄2" into the dado then cut a 11⁄8"-long 
socket at each drawer location.

The top-to-side joinery is a modifi ed 
sliding dovetail. For this step, you need 
a slightly tapered dovetail so the joint 
tightens as it’s assembled. I use another 
simple jig and 3⁄4"-diameter dovetail 
bit and a like-sized bushing. To make 
sure your taper is correct, add a spacer 
between your jig and the front edge of 
the workpiece (I use a sanding disc). 
Run one side only, then trim 1" from the 
dovetail’s front edge on each side panel 
to keep the socket area from showing. 
The mating joint in the case top is made 
later in the process.

popularwoodworking.com ■ 29

Shop-made jig. Make drawer runner dados 
easily and quickly with a simple jig built out of 
plywood.

Great combination. A bushing rubs the walls of 
the dado as a dovetail bit cuts a sliding socket 
located within the side walls.

“A fi gure with curves always offers a lot 
of interesting angles.”

— Wesley Ruggles (1889-1972)
Hollywood fi lm director

Waste removal. Socket waste is quickly 
removed with a router. I get added support 
using thick stock clamped to the work. Rout 
close to your lines then use a fl ush-cut saw to 
remove the last slivers of waste.

Thick stock 
provides 
support
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3⁄4"
3⁄4"

7⁄8"

453⁄4"

411∕2"

41∕2"

53⁄8"

61⁄4"

71⁄8"

51∕2"

11⁄4"

Work on the sides wraps up with a 
7⁄16" x 3⁄4" rabbet for the backboards. Also, 
slice 1⁄8" off the lower front corner of the 
side front to allow for the 3⁄4"-thick curved 
front piece that will be applied later. Slip 
the bottom and sides together, clamp 
them in position, but do not glue.

It’s All About Curves
Up until now, this casework uses stan-
dard methods. Now, the serpentine or 
curved work begins. This all starts with 
a pattern of the curved drawer blade 
layout. Copy the pattern for the drawer 

blades from the plan on page 31 to a piece 
of 1⁄2"-thick plywood. 

Work from a centerline and transfer 
then cut and shape your pattern. The 
drawer-blade profi le is used to lay out 
all the other shaped pieces including 
the top and drawer fronts. If your pat-
tern has a bump or bulge, your fi nished 
chest will, too.

Mark the top and center of the overly 
long drawer-blade parts before attaching 
the pattern on top of a blank. Secure the 
patern with screws. With a bottom-bear-
ing pattern bit in your router table, profi le 
the shape after trimming away excess 
waste material. (Save the offcuts to aid in 

the setup of the router table to create the 
sliding dovetails.) Shape the three drawer 
blades using your prepared stock.

Install a 1⁄8" bead router bit and set 
the bit to cut just at the edge of the blade. 
Run a bead profi le on both the top and 
bottom edge of each blade before switch-
ing to a rabbeting bit to cut the recess 
between the beads.

Using the centerline of the now-
profi led drawer blade, lay out and mark 
the fi nished length by taking exact mea-
surements from the semi-assembled 
chest. Align each blade to a centerline 
mark on the chest bottom, then mark 
the inside edge of the case sides. Add 
the 5⁄8" socket depth to each end and 
cut each blade to length.

At your router table, install the same 
dovetail router bit you used for the sock-
ets in the case sides. After you have a 
good fi t with a practice sliding dovetail, 
run both ends on all three blades. 

The drawer blades extend beyond 
the front of the case sides, so trim the 
sliding dovetail back 1⁄2" from the front 
edge, leaving a 1"-long dovetail. Mark 
and remove the waste f lush with the 
shoulder.

Glue and assemble the sides to the 
bottom, glue the sliding dovetails and 
sockets, then slip the joints together. The 
front edge of the dovetail should sit fl ush 
with the case side. Clamp the side-to-
bottom joints until the glue dries.

Work on the drawer blades is com-
plete when you pare a 45º bevel at each 
end of the drawer blades for the 1⁄8" bead 
moulding miter.

Dress the Bottom, 
Outfi t the Case
The front edge of the chest bottom is 
fitted with a curved piece of primary 
wood; the shape is pulled from the ply-
wood pattern, but this piece extends 3⁄4" 
farther out than the drawer blades. I use 
a small plywood disk or appropriately 
sized washer to accurately draw the 3⁄4" 
cut line for the chest’s bottom front. Place 
a pencil in the center hole then roll the 
disk along the edge of your pattern, as 
in the photo on page 32. (This technique 
is also used to extend the pattern for the 
front edge of the base frame later on.)

Cut to the layout line then clean and 
smooth the piece. When done, profi le 

Another simple jig. To make my sliding dovetail 
jig, assemble a T shape then trim one arm so 
the resulting cut from the router setup leaves 
exactly 3⁄4" to match the top’s groove that will 
be cut later in the process.

Watch the thickness. To allow room for the 
moulded edge below the bottom drawer, trim 
1⁄8" off the lower front corner of the side panel.

FRONT VIEW
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R = 263⁄8" R = 277⁄16"

215⁄16"

111⁄16"

40"
131⁄8"

313⁄16"

1 grid square = 1"

the front with your favorite router bit 
profi le. While you’re routing the front 
bottom, also add the same profi le to the 
stock for the return moulding that will 
cover the case’s dovetails.

Next, fi t the bottom front to the chest 
by aligning the centerline of the piece 
with the centerline of the chest bottom. 
With the pieces aligned, use a 3⁄8"-thick 
scrap to accurately mark your miter 
locations. Your front bottom piece is cut 
fl ush with the case side and mitered at 
the outside corner. Make the fl ush cut 

then use a scrap cut at 45º to guide your 
mitered cut – again, accuracy is key.

With the bottom front complete, glue 
it to the case bottom. I ventured from 
tradition and used four pocket screws to 
hold the pieces together as the glue dried. 
Clamps could mar the moulded edge.

Now install the drawer runners. Add 
glue to the fi rst 4" then slip the runner in 
place before nailing. Be sure your nails 
don’t blow through the side.

The size and shape of the U-shaped 
base frame is taken from the bottom front, 

Stand-out detail. The bead detail is an impor-
tant part of the drawer blade’s edge profi le. 
Router bits are a quick way to both cut the 
bead and raise it from the surface.

Finger-pressure tight. To set up the sliding 
dovetail cut, use drawer-blade offcuts. Set the 
height of the sliding dovetail before adjusting 
the width of your cut.

Don’t fret it. As with the earlier dovetails, the 
drawer-blade joinery is concealed in later steps, 
so you could add wedges to tighten any prob-
lem spots.

DRAWER BLADE PATTERN

Sizing the drawer-blades. Align the centerline of the drawer blade with the centerline of the bottom. 
Mark the location where the blade meets the inside of the case sides.  

Miter your bead. The best way to miter the 
small ends of the drawer-blade bead is to use a 
mitered scrap to guide a chisel as you pare.

but it extends 1⁄2" out from the front. 
Again, use a washer or disk to extend the 
profi le. Add straight lines at the ends of 
the stock to allow for mitering. The sides 
of the base frame are joined to the front 
with a mitered half-lap joint. 

More Sliding Dovetails
The top joins the chest with sliding 
dovetails – but there is a twist. These 
“dovetails” are sloped on one side only 
and are square at the outer edge; that 
makes them sliding half-dovetails. The 

45° scrap

DRAWER BLADES – FROM PATTERN TO ASSEMBLY
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dovetails are cut using a shop-made jig. 
Start cutting the sockets using a straight 
router bit. 

Cut your top to length but leave it 
overly wide for now. The location of the 
sliding dovetail sockets are taken from 

1∕2"

1∕2"

1⁄4"

1⁄4"
3⁄4"

3⁄4"

3⁄4"
1⁄8"

1⁄16"

7⁄8"

3⁄16"

5⁄16"

233⁄8"3⁄4"

265⁄8"

3⁄4"

41∕2"

53⁄8"

61⁄4"

7⁄8"

7⁄8"

7⁄8"

71⁄8"

3⁄4"1∕2"

51∕2"

13⁄4"

Call it a jig? I use a round plywood 
disk to mark my pattern offsets. To 
make the disk, drill a small hole at 
the center of a 11⁄2" square, then 
pin it to a sacrifi cial board 3⁄4" from 
the blade and rotate the workpiece 
through the band saw blade.

Tricky layout. A scrap simulates the 3⁄8"-thick 
x 3⁄4"-wide front face that is added to the front 
edge of the sides to prepare for the vertical 1⁄8" 
bead. Also note the notch for the bottom front.

Super-strong joints. Although it’s a break with 
tradition, mitered half-lap joints add support to 
the base-frame mouldings and simplify how the 
return mouldings are attached.

the assembled case. Align a straightedge 
or fence to the layout lines then plow 
away the waste using a 1⁄2" pattern bit 
as shown on the next page. Stop the cut 
to match the sliding dovetail made at 
the top of the case sides. 

With the fence still clamped in place, 
make a second pass at the joint with the 
dovetail bit/bushing setup from before. 
The 3⁄4" bushing keeps the 3⁄4" dovetail 
bit exactly at the edge of the straight cut. 
The result is a socket that is square on the 
outside and sloped on the inside. 

The front edge of the top matches the 
shape of the base frame made earlier. The 
straight portion at the two ends is cut to 
the lines then cleaned before profi ling 
the top’s edge. Use the frame as a tem-
plate. Mark the curve and cut it with a 

SECTION VIEW BASE FRAME PROFILE

DRAWER BLADE PROFILE

TOP EDGE PROFILE

Miter aid. The bottom front must be trimmed 
fl ush to the case side and have a mitered out-
side corner. I use a scrap cut at 45° to help 
guide my saw for the miter cut. 
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band saw or jigsaw to the waste side of 
the line. Clamp the frame to the top and 
fl ush-cut the front edge with a router and 
top-mounted bearing pattern bit.  

Two router setups complete the edge 
profi le on the top. Use a cove-and-bead 
bit for the top upper section of the profi le 
then fl ip the top and run a 3⁄16" round-
over profi le along the bottom edge. Do 
not profi le the back edge of your top. 

The Fluff & the Feet
The show portion of the chest begins 
with two 3⁄8"-thick x 3⁄4"-wide front 
face pieces. Cut the pieces to size, then 
fi t them to the front edge of the sides. 
This will leave space for the bead. Glue 
them and use clamps or 23-gauge pins 
to secure the pieces.

Size the bead stock to fi t your case. It 
should be 1⁄8"-thick stock, more or less. 
The goal is that it be fl ush with the inside 

after the bead is in place. Because the stock 
is so thin, it’s easier to round over one edge 
with sandpaper than it is to machine the 
detail. Use #150-grit sandpaper.

Miter one end using a bench hook and 
handsaw, then fi t the piece to the case to 
determine the actual length. (If you mark 
the back face of the bead stock, you can 
locate the exact cut length.) Miter the 
second end, then fi t the piece between 
the ends of your drawer opening.

Attach the base frame to your chest 
before you cut and fi t the return mould-
ings. A few screws and glue along the 
front, and nails on the two sides, does 
the job. Nail the returns in place with 
18-gauge brad nails. 

The front feet are constructed from 
8/4 stock due to the curved detail. Cut 
your material to get both feet from one 
piece, then lay out the pattern from the 
drawing at left. Tilt the blade of your 
table saw to 45º and with your pieces 
face down, cut both ends of the material 
for four feet. With the saw still set at 45º, 
adjust your fence to make a cut into the 
miter of the previous cut. The grooves of 
each foot will match up for the splined 
joint. At your band saw, cut the feet to 
the pattern, then make splines for the 
grooves and assemble two pairs – one 
pair for each front corner.

Step one. A lot of the 
waste at the sliding 
dovetail socket in the 
top is removed using a 
1⁄2" pattern bit. Complete the joint with a bush-
ing/dovetail setup run along the same fence 
(move the clamps for router base clearance).

Position the feet under the front cor-
ners of the chest. Transfer the curved 
shape to the top edge of the foot, then 
cut that profi le at your band saw. Attach 
a piece of scrap to the inside of the foot 
for support.

The back feet have shaped fl at faces 
on the sides, with thinner returns below 
the back; they are attached with half-
blind dovetails. Cut pins in the shaped 
feet and tails in rear feet.

Now the Drawers
Mill your drawer stock so the individual 
drawers fi t the openings; plan for a 1⁄16" 
reveal on all sides of the fronts. Slip a 
front into position then pull it out even 
with the drawer blade at its farthest 

1 grid square = 1∕2"

FOOT PATTERN

SUPPLY SOURCES
Horton Brass
horton-brasses.com or 800-754-9127

8  ■   Chippendale pulls
#H-17L, 3" boring

4  ■   Chippendale escutcheon
#H-17E

4  ■   Half-mortise drawer locks
#LK-2

Call for prices.

Fitting the beads. Miter one end of bead 
moulding stock, set it in place then mark the 
back of stock to easily determine the location of 
the second miter cut.  

Front face. Fit then install the two front face 
pieces to the front edge of the case sides. Use 
glue and attach with 23-gauge pins.  
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point of projection while keeping the 
front square to the case. Using a pencil,  
transfer the shape of the blade onto the 
drawer front. 

Tune up your band saw before you 
begin to cut the curved shape on your 
drawer fronts. Install a new blade if the 
current one is dull. I like a 1⁄4" x 6 teeth-

per-inch skip-tooth blade. Square your 
table to the blade.

Saw the drawer front at the cut line. 
Take your time and carefully follow the 
line. Any deviations from the line must 
be worked and smoothed. It can take a lot 
of work, but if you saw accurately, you’ll 
get by using a scraper and sandpaper. 

With the fronts shaped on the outside 
face, slip one into the chest to mark the 
back cut line. Slide the front out until 
the rear face is fl ush with the two con-
cave portions of the drawer blade. Use 
a pencil to transfer the design onto the 
top edge of the drawer front. 

The acute angles formed at the ends 
of each front – where the drawer sides 
dovetail to the drawer fronts – present 
problems. The fi x, however, is quite sim-
ple. As shown in the center photo on the 
next page, use a combination square 
set to 3⁄4" to square off the end of the 
drawer front and mark a line where the 
rule meets the back cut line. The addi-
tional material allows the drawer sides 
to meet the front at a 90º corner.

The drawer boxes are built using 
typical 18th-century construction tech-
niques – through-dovetails where the 
sides meet the back, and half-blind dove-
tails at the front. The drawer bottoms slip 
under the back and slide into 1⁄4" grooves 
in the drawer sides and front. Two nails 
hold the bottom to the drawer back.

The serpentine curves of the drawer 
fronts are different from typical straight-
front drawers, in that you cannot use a 
dado stack or table saw blade to make 
grooves for the drawer bottom. Due to 
this, it’s best to use your router with 
a 1 ⁄4" slot cutter installed. This is, of 
course, after you have dovetailed all 
the parts. 

Another difference is in fi tting the 
drawer bottoms. The serpentine front 
edges need to be cut prior to beveling the 
bottom so that the 5⁄8"-thick bottom fi ts 
into the 1⁄4" grooves. Position the drawer 
box on the bottom panel. Hold the box 
square and centered, and fl ush with the 
bottom front edge. Transfer the serpen-
tine design to the drawer bottom. 

Cut to the line before you bevel the 
underside of the bottom’s ends and front. 
You can work the bevel with hand tools, 
but I like to use a raised panel router 
bit for this job. To get the best fi t, I had 
to fi nesse areas at the front once I was 
able to slide the bottom into the drawer 
box. When ready, affi x the bottoms to 
the drawer boxes.

Finish Your Project
With the drawers complete, insert them 
in the case. Hold the drawers about 

Serpentine Chest
 NO. ITEM DIMENSIONS (INCHES) MATERIAL COMMENTS
 T W L

❏ 2 Case sides 7⁄8 203⁄4  271⁄4 Maple 

❏ 1 Case bottom 3⁄4 195⁄8 411⁄2 Pine  

❏ 1 Case top 7⁄8 233⁄8 453⁄4 Maple

❏ 1 Bottom front 3⁄4 31⁄2 43 Maple  Leave long

❏ 3 Drawer blades 7⁄8 47⁄8 41 Maple Leave long

❏ 2 Front face 3⁄8 3⁄4 26 Maple

❏ 2 Bead pieces 1⁄2 1⁄8 30 Maple

❏ 2 Return mouldings 3⁄4  21⁄2 23 Maple Makes 2 pieces

❏ 1 Base frame front 1⁄2 41⁄2 433⁄4 Maple

❏ 2 Base frame sides 1⁄2 31⁄2 221⁄2 Maple

❏ 3 Feet*  13⁄4 51⁄2  12 Maple 2 feet per piece

❏ 2 Rear feet 3⁄4 6 81⁄2 Pine 

❏ 6 Drawer runners 7⁄8 1 165⁄8 Pine 

❏ 1 Drawer front** 13⁄4 71⁄8 393⁄4 Maple

❏ 1 Drawer front 13⁄4  61⁄4  393⁄4  Maple  

❏ 1 Drawer front 13⁄4 53⁄8  393⁄4  Maple  

❏ 1 Drawer front 13⁄4 41⁄2 393⁄4  Maple

*Foot blocking is 3⁄4" x 3⁄4" x 36".

** Drawer sides are 19" long; backs are 3⁄4" narrower than sides. Drawer bottoms are 5⁄8" x 197⁄8" x 
391⁄4" and shaped at the front edge to match drawer front. Drawer stops (8 pcs) are 5⁄8" x  5⁄8" x 31⁄2".

Play it safe. Without sup-
port of the work, your foot 
could be ripped from your 
hands as you make the 
band saw cut to shape the 
foot’s front curve.

Plenty to show. The stubby 
rear feet fi t around the base 
frame and you can see 
just how that frame carries 
other mouldings.
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VIDEO: See Glen use a router setup to 
remove the bulk of the waste from dovetail 
sockets.

MORE VIDEO: Discover the treasures of 42 
diplomatic reception rooms at the U.S. 
Department of State building in Washing-
ton, D.C., home to a fabulous collection of 
American antiques.

IN OUR STORE: “Building 18th-Century 
American Furniture” by Glen D. Huey 
– an extensive collection of project plans 
of the author’s favorite furniture pieces. 
Also, Glen’s video, “Cheating at Handcut 
Dovetails.” 

Our products are available online at:
■  ShopWoodworking.com

1⁄8" behind the bead detail and evenly 
aligned side to side. Hold the drawers 
fi rm – small wedges slid into the space 
around the drawers will help – then 
install drawer stops against the case 
sides and fl ush with the drawer backs. 
Brads, or pins and glue, are best. 

The fi nish on my serpentine chest 
starts with Moser’s water-based aniline 
dye; it’s a 50-50 mixture of golden amber 
maple and brown walnut. Next, I apply 
a couple coats of shellac followed by a 
coat of Behlen’s burnt umber glaze. That 
is followed by additional coats of shel-

lac. I top-coated the chest with a single 
application of low luster pre-catalyzed 
lacquer for greater fi nish durability.

This project is a clear example of how 
a basic design is enhanced by a few well-
placed curves. Straightforward work at 
a band saw results in a shapely show-
piece that is sure to draw attention. And 
best of all, you’re just a simple pattern 
change away from building any of the 
three most noteworthy chest designs 
from the Chippendale period of Ameri-
can furniture. PWM

Glen is a contributing editor to Popular Woodworking 
Magazine, teaches woodworking at several schools 
around the U.S. and is currently working on a major 

furniture commission. He can be reached at 
glen.d.huey@gmail.com.

Another transfer. Drawer bottoms are milled to size and cut to slide into the 1⁄4" grooves in the 
drawer boxes, but you need to shape the front edge to match the drawer front before you can slip 
them into place.

Time to trim. The front face of the drawer 
begins to appear as you transfer the pattern 
from the drawer blade. 

Keep it light. Wandering cuts at the band saw will mean more work to smooth the curved drawer 
fronts. Use a card scraper, spokeshave, sander or whatever other method you have available to get 
the job done. Better yet, saw accurately in the fi rst place.

Curved grooves? A slot cutter in the router 
table is perfect for these cuts. Set the height of 
the cut at 3⁄4" then run your grooves.

Square shoulders. Curved ends are not condu-
cive to cutting dovetails. Add a straight section 
at the end to keep the corners at 90°.

28-35_1202_PWM_SerpChest.indd 3528-35_1202_PWM_SerpChest.indd   35 11/30/11 5:07:33 PM11/30/11   5:07:33 PM

http://www.popularwoodworking.com/articleindex/serpentine-chest
http://www.popularwoodworking.com/woodworking-blogs/editors-blog/router-enhanced-dovetails
https://diplomaticrooms.state.gov/Pages/Videos.aspx
http://www.shopwoodworking.com/product/building-18th-century-american-furniture/woodworking-books
http://www.shopwoodworking.com/


36 ■ POPULAR WOODWORKING MAGAZINE February 2012

Handle With Care

LEAD PHOTO BY AL PARRISH; REMAINDER OF PHOTOS BY THE AUTHOR

I t’s the grip that counts. A limp 
handshake is as bad as a poorly designed 
handle. OK – that’s a stretch. But there 
is something to a well-designed handle 
that invites you to explore a cabinet or 
drawer. Handles are usually the first 
thing that people touch on a cabinet or 
drawer, and it’s a crucial opportunity for 
a designer to make a good impression. 
Yet handles are usually the last thing 
made for a piece. 

Prototypes
When I build a cabinet, I stare at it 
for a few days before deciding what 
kind of handle makes the most 
sense. I never design my handles 
fi rst because I want to get a sense of 
how the piece feels just sitting on my 
shop fl oor. 

Handle designs are also subject to 
the vagaries of my moods and the wood 
I have – so who can say how they will 
turn out from one day to the next? One 
of my favorite handles I made in an hour 

when I learned of the death of one of our 
cats that I had renamed Fatboy. He died 
of overeating of course, but it was sad to 
see him go nevertheless. That handle, 
which I made for my tool cabinet, always 
makes me think of him with fondness. 

If a handle is the fi nishing touch to a 
piece, doesn’t this put some pressure on 
you as the designer to get it right? Darn 
tootin’ it does – which is why I approach 
this part of the job carefully. I try out 
all sorts of possibilities before decid-

ing on the right handle for a piece. To 
make this job easier I keep all my reject 
handles, f lops, wrong wood choices, 
good prototypes and extra successes in 
two boxes. These are all the possibilities 
that are terrifi c – but maybe not for my 
current piece. This gives me two ready 
boxes of samples for perusal, and allows 
the chance to start playing with ideas 
already fl eshed out. It’s a huge step for-
ward in the design process. 

Making prototypes may seem like a 
waste of time, but this effort will in the 
end save you time and wasted precious 
wood. Try out your possibilities in scrap 
wood and you will see if the elements 
of design – form, proportion, color and 
contrast – are working together in your 
handle design. 

Designing Handles
There are, of course, functional consid-
erations to a handle. But I wouldn’t start 
my designing there. Start with ideas, 
whimsy, cocktail napkin sketches, trac-
ings in the sand at the beach. This is the 
same sort of approach I take for design-
ing cabinets, so I continue this kind of 
brainstorming for the handles. 

Design starts with a sense of won-
der. I wonder what this would look like? 

Make your own door and drawer pulls for a 

custom fi nishing touch on your work. 

B Y  G A RY  R O G OW S K I

Options. Keep the discards and 
prototypes for every handle you 
make – you never know when one of your 
previous attempts might be just the thing to 
help you get a handle on a current project.
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Or that? Begin sketching, playing with 
your mashed potatoes, shaping clay or 
carving up blocks of cheddar cheese. 
Whatever medium helps you to generate 
ideas is the one to use. (You can also eat 
your failures if you so choose.)

I sketch first just to get a sense of 
forms and to generate ideas. You never 
know what may emerge from your doo-
dles. They’re important. 

Pay attention to the already existing 
shape and details of your piece. Make the 
handle form recall these forms or shapes. 
It doesn’t have to be an exact match to a 
shape. But is the handle complementary 
or is it fi ghting for top billing? Does it 
have the right proportions for the piece? 
It can’t be too small to see or grip, or so 
large that it blots out the front of the 
cabinet. 

This is where we get back to function. 
How big does the handle need to be to 
grip comfortably? Is it large enough to 
overcome that new catch you installed? 
Sometimes a beautiful handle just can’t 

handle the load. Don’t despair. Put it 
in your Box of Handles and save it for 
another piece. 

Finally, consider the intention of your 
handle design. What are you trying to do 
with it? Is it friendly, austere or highly 
decorative? Does it offer a nice spot of 
light on some dark wood or is it in con-
trast to a white background? Is a sleek 
art deco sandwich of ebony and alumi-
num right for the piece? How about a 
sweeping Japanese-style handle made 
from walnut that looks like the roofl ine 
from a Buddhist temple? These are the 
things that will make a handle stand out 
from the surrounding wood and make 
it welcoming. 

Making Handles
Most of the time, I make my prototype 
handles out of scrap: poplar, alder, wal-
nut or whatever is lying about. Then it’s 
to my handy felt markers to turn them 

Art deco. This ebony and aluminum pull for a 
vanity strikes just the right visual chord for the 
piece to which it’s attached.

Simulate. Don’t use good wood for prototypes 
– use something inexpensive and color it with 
a marker to simulate your actual stock (in this 
case, a black marker makes poplar scrap look 
like ebony).

Plan ahead. Decide how you’re going to attach your handles before you shape them – that way, you 
can drill any necessary screw holes while the blanks are square.

36-39_1202_PWM_Handles.indd 3736-39_1202_PWM_Handles.indd   37 11/30/11 5:08:50 PM11/30/11   5:08:50 PM



38  ■  POPULAR WOODWORKING MAGAZINE   February 2012

into either ebony with a black marker 
or rosewood with a red and then a blue 
marker. With double-sided tape, I can 
place the handles anywhere on the piece; 
that allows me to decide about their size, 
placement and spacing. 

Once I decide on a shape, I have to 
fi gure out how I’m going to mount the 
piece, and I also need an effi cient and safe 
method for handling these small chunks 
of wood. It is much easier to cut tenons 
or drill holes for pins into a rectangular 
chunk of wood instead of into a shaped 
handle. Plan for this work ahead of time 
to save yourself some headaches. 

Shaping begins for me on the band 
saw. Using a 1⁄4" blade I can cut some 
pretty tight curves and shape close to 
my layout lines then nibble away wood 
with the teeth of the blade. I remove the 
band saw marks either at my spindle 
sander or at the bench with hand tools. 
The spindle sander has speed on its side, 
but it has some limitations, too. You’ll 
need a coarse grit to get started with 
your shaping. But then you have to get 
those scratch marks out. There is also 
only one point of contact of the sanding 
drum to the wood. Longer, shallower 
lines are harder to get fair with a spindle 
sander. 

For really tight curves on a han-
dle, a sharp chisel works remarkably 
well to pull out filing marks or sand-
ing scratches. Clamp the handle into 
your vise and when it rotates on you 
– as it will – just clamp a stick down 
to your benchtop. The handle will hit 
that and stop moving, so you can shape 
with confi dence. Lever against the top 
of the curve with your chisel bevel-side 

up to scrape away the marks. It will work 
until you get too far from the pivot point, 
then the chisel will chatter a bit. But try 
it for tight curves and you’ll be pleasantly 
surprised at the results.

Larger handles or gentler curves that 
I can hand-shape, I prefer to cut with 
fi les, rasps, my spokeshave and, fi nally, 
my scraper. I prefer the spokeshave for 
most curved work just because I can 
easily fair a curve with it. The tool has 
a fairly short sole on it, but by angling 
it you can effectively lengthen that sole 
and it will just ride on the high spots of 
the wood to trim those off fi rst.

Hand carving is another method for 
making a pull. Again, I would make my 
round or square tenon fi rst before whit-
tling away at the wood. Wear a glove 
to protect your fi ngertips and use your 

sharpest tools so you have more control 
over the cut. 

Attaching Handles
Deciding on how you will mount your 
handle depends on its particular use 
and wear factors. Is it likely to be struck, 
abused or man-handled (by which I 
mean will you or your children be using 
it? Or is it for the shop?) Can you run a 
screw into it without splitting the wood? 
There are few feelings as annoying as 
splitting an intricately shaped handle. If 
you are gluing the handle in place with 
a tenon, what are the odds that it’s going 
to not fully seat and you’ll need to put a 
clamp on it? Because it’s woodworking, 
I’d say the odds are good you’ll encounter 
challenges. Can you make a clamping 
caul that will put pressure where you 

Sharp tip. A sharp chisel can work wonders on sharp curves to erase any 
sawblade marks or sanding scratches.

Smooth moves. Angle your spokeshave in the cut to lengthen the amount 
of blade that touches your work as you smooth curves.

Drill after shaping. If you neglected to drill holes for your screws or pins before shaping your handle, 
clamp it tightly between blocks to hold it square. 
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need it – without that pressure split-
ting the piece? Think about these things 
when getting ready to fi t a handle. 

Screws are the simplest method for 
attachment. Mark out your cabinet door 
or drawer front for the screw centers but 
drill a hole big enough for the screw to fi t 
through comfortably. If you have prob-
lems with accuracy, drill these holes 
oversized so you can make adjustments. 
If you use brass screws for attachment, 
run a steel screw fi rst to cut the threads 
into the handle. On all tough woods and 
especially on hard exotic woods, drill a 
pilot hole as big as the root diameter of the 
screw – maybe even one size larger for the 
tough woods, just to avoid splitting.

Dowels are used with glued-on han-
dles when you need some extra mechani-
cal strength. When using pins, drill your 
handle before shaping. (If you missed this 
step or really need to shape a handle fi rst, 
clamp it between two blocks of scrap the 
same height and then drill it for holes.) 
Hold the handle up to the cabinet, mark 

“If the beautiful were not in us, how 
would we ever recognize it?”

— Ernst Haas (1921-1986)
Austrian artist and photograher

hole centers then drill for your pins. Glue 
the pins into the handles then check their 
fi t into the cabinet or drawer front. You 
can shave a little off a misplaced dowel 
and still have it hold just fi ne. 

In repair work when fi xing shrunken 
tenons, or perhaps with undersized 
dowel-pin stock, you may have to go 
to another method of attachment. Fox 
wedging or blind wedging works great 
if you plan it out. Make your tenon or 
pin shorter than the full depth of the 
hole. Cut a slot in the tenon about two-
thirds of its length. Make a wedge as 
wide as the diameter of the hole and long 
enough to fi t in the bottom of the hole. 
The wedge pushes on the bottom of the 
mortise and into the tenon to wedge it 
as it enters. 

Mortising a handle in place requires 
some nerves of course. You cut a hole 
right in the middle of your door or drawer 
at the end of a long process (but remem-
ber that you can always make a bigger 
handle to cover any errant cuts).

Mark out the position of your mortise 
and rout or chop it through. A wedged 
tenon not only looks nicer but it imparts 
better strength.

For an inlaid handle in the edge of a 
door, use rubber cement or hold your 
handle in place to mark out its position 
on the door or drawer. Mark out its edges 
carefully with a marking knife. I rout to 
depth, but you may just want to hand 
chop to depth. Check your fi t before glu-
ing the handle in place. 

Finishing Touch
It’s small wonder that people reach for a 
handle fi rst. They approach a cabinet in 
two stages, sizing up the form immedi-
ately. This is perhaps unconscious, but 
people decide fairly quickly if they like a 
cabinet – or not – fi rst by its form. If they 
do like it, then they go to touch the piece. 
This is where you, as the designer, get 
to direct them. Where do they put their 
hands? When they touch the handle, 
do they handle it with care and aware-
ness and a sense of discovery – or are 
they just grabbing a pull? Are they grab-
bing something that’s been stuck on and 
there it is, open me up? Where someone 
puts their hand on a cabinet or drawer 
is important and the handle is crucial 
to this meeting. PWM

Gary is director of the Northwest Woodworking Studio 
in Portland, Ore. (NorthwestWoodworking.com). 

Foxed wedge. If your handle is attached 
with a dowel, you can wedge it in place 
by cutting a slot and then insert a wedge 
loosely in the slot. When the handle fully 
seats and the dowel bottoms out in the 
hole, the wedge will be pushed farther 
into the dowel and spread it for a tight fi t.

Wedged through-tenon. A handle attached 
with a wedged through-tenon adds visual inter-
est on the inside – and it will stay in place.

Inlaid. The handle becomes a seamless part of a 
door or drawer if inlaid. 
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       A Frame With

Architectural
Interest

B Y  M A R K  A R N O L D

‘Crossettes’ in the corners add fl air 

to this mirror or picture frame.

PHOTOS BY CHAUNCEY MONTGOMERY
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Architectural elements on which 
intersecting vertical and horizontal 
members extend beyond a simple lapped 
or mitered joint are said to be “crosset-
ted.” The term has been used to describe 
any projecting corner treatment and has 
been a decorative staple employed by 
artisans and designers for centuries. 

Of classical origin, crossetted ele-
ments were widely used in baroque 
and Georgian interiors, and they can 
be found on windows, mantels, door-
ways and other cased openings as well 
as on mobile pieces of furniture such as 
picture and mirror frames. Crossettes 
can even be found on more rustic pieces 
such as Arts & Crafts frames, for exam-
ple, whose members simply overlap one 
another as they extend beyond the out-
side of the frame. 

A crossette can be applied to one or 
both sides of a corner. When a cros-
setted frame is topped by a decorative 
entablature, the projection often occurs 
only on the vertical elements. Its effects 
are most striking, however, when the 
“square” formed by the extended mem-
bers is completely enclosed by a decora-
tive moulding.

The crossetted frame presented here 
is closely modeled after a cherry frame 
of Ohio origin made about 1840 that 
features a particularly ornate mould-
ing. When wrapped around each of the 
projecting corners, the moulding creates 
a decorative square detail. In essence, 
each corner is itself a small square frame 
that has no aperture because the inside 
edges all meet at a single point. 

An applied rosette can sometimes 
be found in the center of this square on 
more sophisticated examples of this type 
of frame. On this particular example, 
however, an ersatz rosette is cleverly 
created by the moulding profile. The 
inside beaded edge emphasizes the per-
fect square at each crossetted corner, 
which is harmoniously juxtaposed to the 
overall rectilinear shape of the frame.

Modern Methods
Although the moulding profi le on the 
original was undoubtedly cut with 
moulding planes, I used stock router 
bits to create the profi le for my frame.  
I did follow the two-part construction 
of the original frame, employing a thin 
subframe onto which the moulding is 
laid out and adhered. The outer back 
edge of the fi nished frame is chamfered 
to lighten its appearance and to make the 
“ears” stand out from the wall. 

For this reason, I used No. 2 com-
mon cherry for the subframe – but any 
secondary wood can be used because it 
will likely be hidden in shadows or can be 
easily masked with stain. The subframe 
pieces are ripped 1⁄4" narrower than the 
moulding, creating an instant rabbet for 
the mirror when the two are glued face-
to-face. On the assembled frame, the 
inside dimensions of this rabbet deter-
mine the size of the glass. I usually sub-
tract at least 1⁄16" from the width and the 
height before ordering my glass. 

The subframe joinery is quick and 
dirty. A lap joint was employed on 
the original, but a biscuit – carefully 
centered in the 3⁄8"-thick stock – will 
provide adequate strength until the 
decorative moulding can provide addi-
tional strength, spanning the seams of 
the subframe. 

Hip to be square. A detail shows how the four parts of the crossette form a makeshift rosette at each 
corner. Although no fi nish has been applied here, the chatoyant differences of light refl ected from the 
surfaces are already visible.

Good looks not required. Because the substrate 
will not be visible, lesser-grade materials and 
plain-Jane joinery are perfectly acceptable.

No two-bit operation. A 
collet extender (bottom) 
allows the complex mould-
ing bit to be raised above 
the table. A 3⁄16"-diameter 
bead and 3⁄8" cove are 
used to form the inside 
edge profi le.
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After the four pieces of the subframe 
have been assembled, two strips of wood 
are mitered and glued to the outside edge 
of each corner to give the frame its cros-
sette fi gure and to provide a backer for 
the projecting moulding. 

Formulaic – Or Not
The width and length of these strips 
are a function of the moulding profi le 

A simple layout. Two intersecting layout lines – one from the center to the outside corner, and another 
from inside corner to inside corner of each ear – are all that is required.

There’s a moulding in here somewhere. Laying 
out the desired profi le on the end of one blank 
allows me to plan the safest and most logical 
sequence for removing the waste material. 

A bridge to somewhere. The column of material 
on the right-hand side of the blank provides a 
second leg to ride the router fence below the cut-
ter, which ensures a smooth, chatter-free fi nish.

Under pressure. Featherboards, above and in 
line with the cutter, provide the necessary pres-
sure where it is needed most. They also encase 
the rather large moulding bit spinning inches 
above the table. A push stick is used at the end 
of the cut.

of cut is predetermined by two points on 
either side of the return – one at the junc-
tion of the inside miter and moulding 
edge, and the other at the fi llet located 
between the bead and the fascia. 

I smoothed both faces of the subframe 
with a handplane in preparation for 
the moulding and laid out in pencil the 
miter lines for the four pieces of mould-
ing that make up the main frame. These 
pieces have typical inside miters that 
one expects to fi nd on a picture frame. 
However, they also have reverse miters 
where they meet the crossette returns. 

Outer Frame Construction
I milled and smoothed the stock for the 
moulding (and prepped some additional 
stock to cover any contingencies). Each 
moulding blank is straight-grained cherry, 
31⁄4" wide x 15⁄16" thick. On the end of one 
piece, I laid out the desired profi le using 
the router bits shown on page 41. The 
profi le consists of three main parts: 

1. The outer complex moulding that 
is made up of several elements.

2. The inside cove and a bead that is 
fl anked by fi llets.

3. A fascia, or f lat, sandwiched 
between the other two. 

The exact profi les and their locations 
on the fi nished moulding are not critical, 
save for the inside bead. The center of 
the bead is 7⁄16" from the inside edge of 
the moulding – that yields a 7⁄8" square 
inside the crossette. The wide fl at area 
surrounding this square helps to empha-
size the center detail.

I removed much of the waste with a 
1⁄4"-wide dado set, especially around 
the raised moulded edge. Due to the 
required orientation of the bit used for 

SUPPLY SOURCES
Eagle America
eagleamerica.com or 800-872-2511

1  ■   3⁄8" cove bit
#154-0402, $25.95 

1  ■   15⁄8" moulding bit
#175-1625, $73.95

1  ■   3⁄16" beading bit
#163-0302, $27.95

1  ■   router collet extension
#415-0660, $29.99

Prices correct at time of publication.

– specifi cally the distance of the inside 
bead and fi llet from the inside edge of 
the moulding. This measurement ulti-
mately determines the width of the cros-
sette returns. If D equals the distance 
from the moulding edge to the fi llet, then 
the width (W) of each crossette return, 
according to Pythagoras, is expressed 
as W=√2(D2). I found the formula to be 
unnecessary, however, because the line 
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Sweating the details. The inside bead and cove 
are cut using a similar router table setup. The 
fascia of the moulding contacts a short fence 
while a featherboard supplies pressure over and 
slightly above the cutter. The bead is cut fi rst 
followed by the cove.

the outer 2" of the moulding profi le, I 
used a bit extender designed for router 
tables to reach across the width of the 
blank. Because the collet nut of the 
extension protruded above the table, 
however, I had to rabbet the inside edge 
of each moulding blank so it did not 
interfere with the routing operation. 

I left a column of material for support 
above the collet and below the cutter. 
Featherboards helped to hold the blank 
tight to the fence and table while routing 
the large profi le. 

Once the outer profile was com-
plete, I ripped off the support column 
and cleaned up the saw marks with a 
smoothing plane and card scraper. I then 
routed the small bead and fi llet, followed 
by a 3⁄8" cove on the inside edge of each 

Taking sides. To index the moulding and hold it tight to the layout lines during glue-up, scraps are 
clamped at the layout lines.

Sample layout for 
cuts. Before mak-
ing any cuts, do a 
sample layout in 
order to economize 
on material.

Lend me your ear. After all four sides of the frame have been glued to the face frame, each ear is 
treated as an individual frame. 

piece of moulding. A 1⁄16" fi llet separates 
the bead and cove. 

Miter Saw Instead of Miter Box
The miters of the original frame were 
likely cut in a miter box. All of the miters 
for my frame, however, were cut using 
a 12" sliding compound miter saw with 
a fi ne-toothed fi nish blade that’s cali-
brated 90° to the table. Although the cuts 
were fairly clean, the reduced vibration 

Mass miterer? A stop-block clamped to the 
fence allows identical parts to be cut with 
precision.

Stop-block
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of a smaller-diameter blade would have 
been even better.

The four major lengths of mould-
ing were cut fi rst and glued to the sub-
frame. To avoid wasting material, resist 
the temptation to cut an entire inside 
miter across the moulding blank. A few 
inches of moulding can be spared by 
carefully laying out the sequence of cuts 
in advance. Thin scraps of wood clamped 
to the subframe along the outside miter 
lines help to index the moulding to the 
subframe during glue-up.

After all four pieces of the moulding 
were glued to the subframe, I proceeded 
with the corner details. Each of the 
four crossetted corners consists of four 
pieces: a left-hand and right-hand return 

small bevel also avoids squeeze-out at 
the miter during glue-up. 

To trim the miters of very small pieces, 
I sometimes clamp my plane inverted in 
the shoulder vise of my bench and treat 
it as a jointer. For obvious reasons, pre-
cautions such as heavy leather or Kevlar 
gloves should be worn if you decide to 
use this method. A mitered shooting 
board is a safer alternative and, with the 
bed shimmed slightly for the back-cut, 
yields easily reproducible results.

Making the Crossettes
The four pieces of each crossette were 
then glued in place – one return and 
one outside corner at a time. As when 
gluing the longer pieces of moulding to 
the subframe, a scrap clamped along the 
miter layout line helps to index the fi rst 
two pieces of each corner during assem-
bly. No adhesive is applied directly to 
the mitered edges, although some may 
creep up into the joint. 

When clamping these pieces, apply 
pressure with a caul angled slightly 
toward the frame interior so they can-
not slip. Then apply pressure across the 
miter and fi nally, straight down at the 
outside edges. After the glue has cured, 
the remaining two pieces of each corner 

Balancing act. A very 
slight back bevel is 
planed on the mitered 
edges. This can be 
done quickly with a 
bench plane or block 
plane, with the work-
piece securely clamped 
in a vise. 

Temporary fi x. A scrap 
clamped at the miter 
line provides a secure 
fence to align small 
pieces to while they are 
being clamped. After 
glue-up, pop the scrap 
loose.

Crossette icing. Only the face of the moulding 
is glued. No adhesive is applied directly to the 
mitered edges – although some may creep up 
into the joint.

and two outside corners. A stop-block 
clamped to the fence of my miter saw 
ensured that each mitered return is the 
same width. To eliminate the propensity 
of the blade to grab the returns at the end 
of the cut, I stopped the blade while the 
teeth were still safely below the table of 
the miter saw. For effi ciency, I cut all of 
the returns for the frame (and a spare or 
two) while I had the setup in place. Using 
the layout lines drawn on the subframe 
as a guide, I laid out and made the square 
cuts on the return pieces.

The pieces of each crossette may 
require some fine-tuning to get the 
miters to close tightly. Plane a slight 
back-cut on the miters to ensure that 
the faces are as tight as possible.The 

“Frame thy mind to mirth and merriment,
 which bars a thousand harms, and 
lengthens life.”

— William Shakespeare (1564-1616)
English dramatist, playwright and poet
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are glued in place in a similar manner, 
although an additional clamp can now 
span the crossette miter. Clean up any 
glue squeeze-out at each step and blend 
uneven miters, if necessary, with scrap-
ers or fi ne sandpaper.

The 1⁄8"-thick mirror is held in place 
with a slightly larger piece of 1⁄4"-thick 
stock or sheet goods inserted into a rab-
bet. A sheet of Kraft paper or poster-
board inserted between the mirror and 
backer protects the back of the mirror 
from scratches. 

An 11⁄16"-wide rabbet for the backer 
is created with a 3⁄4" mortising bit at the 
router table. The width of the cut is deter-

frame. The 3⁄4" x 3⁄4" chamfer was cut 
in multiple passes. To complete the 
inside corners, I used mason’s miters. 
To shape these, I put the frame face down 
on a soft surface and marked the miter 
lines. I used a dovetail saw to establish 
the inside mitered corner then a bench 
chisel to continue the chamfer into the 
corner. The surfaces were blended with 
a scraper and fi ne sandpaper.

The Big Finish
With the frame ready for fi nish, I applied 
two coats of Waterlox wiping varnish to 
achieve a “dry” appearance that closely 
resembled the slightly dessicated fi nish 
of the original frame. With the fi nish 
cured, mount your hanger hardware 
and insert the mirror, Kraft paper and, 
fi nally, the backer that is secured with 
1⁄2" screws. The classical lines and sub-
tle details of the fi nished frame are an 
attractive addition to any room. PWM

Mark is a graduate of the North Bennet Street School. 
He works and lives in Sunbury, Ohio.

mined by affi xing a square scrap that’s the 
width of the rabbet from the arc of the 
cutter. Several passes may be required to 
achieve the proper depth for the rabbet. 
The thickness of the scrap should be just 
thin enough to allow the moulding to 
overlap it during the cut, but not so thin 
that the router bit extends above the top 
face of the scrap as you reach the fi nal 
depth of cut. The upper corner of the 
scrap should ride in the mirror rabbet. 
After the four inside corners of the rabbet 
were squared with a chisel, I measured 
and cut an appropriate backer. 

I used a large 45° chamfering bit 
to relieve the outside back edge of the 

A nest of clamps. Clamps are added in a specifi c sequence to pull the pieces tight to one another.

Short fence. A thin 
scrap is screwed to the 
router table and acts as 
a guide for cutting the 
rabbet for the backer 
material.

Rabbets. The view of the backside of the 
frame shows the shallow rabbet created dur-
ing the fi rst pass. The bit will be raised and the 
frame sent around again, until the fi nal depth is 
achieved.

ONLINE EXTRAS
For links to all these online extras, go to:

  popularwoodworking.com/feb12

WEB SITE: Visit Mark’s web site to see more 
of his work and learn about his woodwork-
ing classes.

ARTICLE: Make Robert W. Lang’s “Wave-
form Moulding Frame.”

WEB SITE: Discover the Society of American 
Period Furniture Makers.

IN OUR STORE: “Complete Guide to Archi-
tectural Carving,” by Kurt Koch.

Our products are available online at:
  ShopWoodworking.com
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During my formative years as 
a woodworker my instructor, 
Werner Duerr, taught many les-

sons both subtle and gross. Sometimes 
it wasn’t until years later that I learned 
the benefi t. Toward the end of the fi rst 
year, students were required to make a 
box with different compartments to hold 
nails. The project was timed and had to 
be completed using both hand and power 
tools but the bulk of the work had to be 
done by hand. The handle, in particular, 
was allowed to be made only by hand. To 
make a wooden cylinder without the aid 
of a lathe was one of the subtler lessons 
in planecraft Werner taught me.

In my classes, I impart many of the 
same techniques. One of them, make a 
dowel at the bench, teaches how to work 
to close tolerances with a handplane – no 
lathes allowed.

Getting Started
The fi rst step in making a dowel at the 
bench is to determine the size of the 
dowel you’ll make. I always begin the 

exercise with rough-cut blanks that will 
yield a 1" diameter dowel that is 10" in 
length – but you can make your dowel 
any size you desire. With that in mind, 
my blanks begin as a block that is some-
where around 11⁄16" to 11⁄8" thick and 
wide, by approximately 10" long. 

As with any dimensioning exercise, 
you need to plane a single fl at surface to 
use as a reference for all the other sur-
faces. So, take out your sharpened, tuned 
smoothing plane and head to the bench 
with your blank. 

All the planing techniques I teach in 
my fundamentals classes are freehand 
planing. In other words, we don’t use 

Just Plane 
Round
B Y  C H A R L E S  B E N D E R

An exercise in dowel-making without a lathe.

“Everything is practice.”
— Pele (1940-)

Brazilian soccer player
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shooting boards. In order to learn how to 
make a plane do what you want, you need 
to remain jig-and-fi xture free as long as 
possible. This teaches muscle memory 
and how to apply gentle pressure to dif-
ferent parts of the plane in order to make 
the plane cut only in certain areas on the 
board. Planing surfaces fl at and square 
to one another is the perfect exercise for 
this training. 

Once you have your reference surface 
true, it’s time to start truing and squar-
ing the second side of your dowel blank 
to the first, then move on to the third 

Reference surface. Handplane one side of the rough blank perfectly straight and fl at. Use a straight-
edge to check it from side to side, over the length and from corner to corner to ensure your surface is 
perfectly fl at.

Adjacent fl at. Handplane an adjacent surface fl at, straight and square to the fi rst. These two surfaces 
become your index surfaces from which the other two sides are squared and made parallel.

16 sides. This dowel blank started as a 1" 
square. With 16 sides planed, it’s almost half-
way to round.

No lathe required. Here’s 
everything a woodworker needs 
to make a dowel.
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and eventually the fourth side of the 
blank. For this exercise we need to end 
up with a perfectly square blank that is 
1" in width and thickness over its entire 
length – otherwise you won’t end up with 
a perfect cylinder. 

If you’ve never planed a surface fl at, 
the easiest way to check it for perfection 
is to use a good straightedge. You’ll use 
that to check from corner to corner in 
both directions and across the width, 
and to check the length over the entire 
surface. If you hold the blank horizon-
tally with a light source behind, you’ll 
be able to see even the slightest variation 
in the surface. 

Every Circle Begins with a Bevel
Once the blank is squared and ready to 
go, the fi rst thing you need to do to get 
started making it into a perfect cylinder 
is to mark the centers on both ends of the 
blank. This is easily done with a combi-
nation square and a pencil or marking 
knife. Connect the opposing corners on 
each end to fi nd the center. 

Once you’ve got your center marked 
divide the thickness of your blank in half; 
in our case that would be 1⁄2". Measure 
along the diagonal lines you used to fi nd 
the center and mark off this measure-
ment. This will give you four marks along 
the two diagonal lines that are equidis-
tant from the center. They should also 
be exactly the same dimension as it is 
from the center to any of the four faces 
of your block. In other words, we’ve laid 
out radius marks for our dowel. Use a 
combination square and draw a line at a 
45° angle through the radius marks per-
pendicular to the diagonal centerlines. 
This will give you a perfect octagon laid 
out on the end of your blank. Now repeat 
these layout steps on the other end of 
your dowel blank. 

Set a combination square or mark-
ing gauge to where your 45° angle marks 
meet the faces of your blank. The purpose 
of this is to extend the lines from end 
to end on the blank. These will be your 
guidelines to which you will plane your 
dowel blank into an octagon. Clamp the 
block in a vise and begin planing. Each 
new surface must be fl at and square to 
every other new surface. They must also 
be exactly 45° degrees to the original fl at 
surfaces of your blank. 

An inch square. To end up with a 1" dowel, you need a 1"-square blank. Set your marking gauge to 
1" and, referencing off the two index surfaces, scribe that measurement on the other two faces of the 
blank. Plane down to those scribe lines. (If you have a great deal of waste to remove, saw the bulk of 
it off fi rst.)

Bevels. Use a combination 
square to mark the 45° bevels 
that will form a perfect octagon 
on both ends of the blank.

Get centered. Mark the ends of 
the blank from corner to corner 
to fi nd the center. Once you 
have the centers marked, mea-
sure out 1⁄2" in each direction 
from the centerpoint and place 
a mark on the blank.
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ONLINE EXTRAS
For links to all these online extras, go to:
■  popularwoodworking.com/feb12

WEB SITE: Visit the Acanthus Workshop web 
site for a schedule of upcoming classes. 

IN OUR STORE: “Cabriole Legs Simplifi ed,” a 
DVD from Chuck Bender. 

Our products are available online at:
■  ShopWoodworking.com

lighter shaving and round off the rest of 
the cylinder. 

From the description I’ve just given, 
this exercise might seem easy. And once 
you’ve tried it a few times, it is. Your fi rst 
few dowels may look perfectly round but 
the real test comes when you try to roll 
them across your bench. If they hop and 
wobble all over the place, you need more 
practice. PWM

Charles is a renowned period furniture maker and the 
lead instructor at Acanthus Workshop in Pottstown, 
Penn. (acanthus.com). He’s also  recently started an 

online subscription series of weekly woodworking vid-
eos, “No B.S. Woodworking” (nobsww.com).

The fastest way to reach this is by 
using a light setting on your handplane. 
There’s a real tendency to set your plane 
deep and open the throat so you can hog 
off the waste. Throughout this entire 
exercise, the best advice I can offer is to 
keep your plane settings small. It gives 
you much more control over the tool. 

More Angles 
Means a Better Circle
Once you have a perfect octagon it’s time 
to start getting really small. I don’t mean 
adjust your plane; I mean we need to lay 
out a hexadecagon. In other words, we 
need to turn our eight-sided block into 
a 16-sided block. At this point I don’t 
bother to try to lay out the polygon math-
ematically. There comes a point there it 
just isn’t practical. If the dowel were 3" 
in diameter, I’d give it a try – but with 
my big hands, it simply isn’t possible on 
a 1" piece.  

Working on the ends of the dowel 
blank, I mark off the width of each of 
the 16 sides. Using my fi nger as a guide, 
I connect the marks from end to end of 
the blank. Time to head back to the vise 
with the blank.

Even though I have guidelines drawn, 
I take a few strokes with the handplane 
on each of the eight corners; then I mea-
sure each fl at surface to make sure they 
are all equal. If I get a few that are small, 
I hit them with the plane until I get 16 
equal sides. Make sure you adjust the 
fl ats by planing only the areas where the 
eight points of the octagon were. Do not 
plane the fl ats of the original square or 
the fl ats of the octagon. These surfaces 
are already at their fi nal dimension.

Now that you are at 16 sides I’ll bet 
you can guess what’s next: 32 sides. This 
step becomes both visually and mentally 
confusing to lay out so I just take one or 
two passes on each corner with my plane. 
If any of the fl at surfaces seems way out 
of whack, adjust it with an extra stroke 
of your plane. 

Time to go Round
You can keep going, if you like, contin-
ually doubling the number of fl ats on 
the blank – but I usually just head to 
round at this point. One or two strokes 
with the plane on each corner gets you 
pretty close. Reset the plane to an even 

Down the faces. 
Use your fi nger 
and a pencil (or 
guide the pencil 
with a combina-
tion square) to 
extend the lines 
marked on the 
ends of the blank 
the full length of 
the blank. These 
will be your guide-
lines for planing 
an octagon.

Chamfers. Clamp the blank back into your tail 
vise and plane the chamfers. You can confi rm 
that they are perfectly square to one another 
with a combination square. I usually measure 
the blank in all directions to make sure it is 1" 
across all the faces.
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Mirrors
Designing the process can be as 

challenging as designing the object.

LEAD PHOTO BY AL PARRISH; STEP PHOTOS & ILLUSTRATION BY THE AUTHOR

The way something looks is only 
the fi rst half of a design problem. How 
to make it  and how to make it effi ciently 
are often greater challenges. If you want 
to make more than one of something, the 
problem grows exponentially. I designed 
these hand mirrors as a production item 
about 30 years ago. They are an example 
of making good choices from available 
options for quality and effi ciency.

My goal was to appeal to the senses, 
both visual and tactile. Starting with 
nice wood helps on both counts. To get 
the handle right I made a few prototypes. 
I had to remember that not everybody 
has hands as big as mine. With the form 
established, I needed to duplicate the 
overall shape, with room to adapt each 
piece to the board it was cut from. 

Most of the mirror is shaped by 
machine, but the handles are carved by 
hand. After a few runs of making these 
from a plywood pattern, I began to wish 
I could see through the pattern to bet-
ter match the grain to the shape, and to 
more effi ciently nest a batch of mirrors 
on a single board.

A trip to the local plastic fabricator’s 
shop netted some 3⁄8"-thick Lexan. I 
traced the pattern on the sticky paper 
that covers the plastic, then cut the shape 

on the band saw. I smoothed out the saw 
marks on my disc and drum sanders,  
drilled a 3⁄16"-diameter hole in the center, 
then removed the protective paper.

Feathering the Nest
It takes a piece of nice hardwood at least 
61⁄2" wide and 131⁄4" long to make one 
mirror. By reversing the pattern and 
arranging it handle to head, I can come 
close to doubling the yield when making 
several at a time. I put the pointy end of 
an awl in the hole in the pattern and tap 
the other end with a hammer. 

That holds the pattern in place as I 
trace around it with a felt-tip marker. I 
can also rotate the pattern around the 

awl to adjust the way the grain of the 
wood follows the shape of the handle. 
At this point, it’s tempting to head to the 
band saw to cut the blanks to shape, but 
it’s better to put that off. 

The mark left by the awl is the center-
point of the circular cut out. I intended 
to make a router jig for the 5"-diameter 
holes, but that was too small to use a 
trammel on the router base to make the 
hole. I bought a fl y cutter to make the 
pattern and a light came on while I was 
making the cut to make the pattern.

The f ly cutter in the drill press is 
quicker and quieter than the router, 

Crystal clear. A 
transparent pat-
tern, made from  
3⁄8"-thick Lexan, 
makes it easy to 
adjust the posi-
tion of the wood 
grain to the shape 
of the mirror.
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Stepped Rabbets
At this point, the front and back of the 
mirrors are the same. The difference in 
the fi nished product is that the back has a 
pair of offset rabbets. The fi rst is 3⁄8" wide 
by the thickness of the back insert. The 
second one is 1⁄4" wide and 1⁄8" deeper. 
The mirror fits in the deeper rabbet and 
is held in place by the insert. 

Right-handed people generally prefer 
to hold a hand mirror in their left hand; so 
that from the front, the curve of the handle 
points to the right. I mark which side will 
be the back, then cut the rabbets with a 
bearing-guided bit in a router. I set the 
depth to the material that will become the 
backs, nominally 5⁄16". Milling the rabbets 
before cutting the outside shapes gives the 
router a solid base to sit on, and plenty of 
room to clamp the work down.

I make a test cut on the edge of the 
board, then place a piece of the back mate-
rial in the rabbet to make sure that the 
top surfaces are flush. When the first rab-
bets are done, change the setup to cut the 
second ones. Most rabbet bits can take 
different size bearings to cut different 
widths. Make sure that the second rabbet 
is deep enough to hold the mirror.

At some point after the rabbets are 
cut, schedule a break and head to your 
local glass shop. Take one of the blanks 
with you to be sure that the mirrors will 
fit. Glass people have trouble sometimes 
with esoteric technical terms like “per-
fect circle” and “51⁄2" diameter.”

Fly safely. A fl y 
cutter works 
well for mak-
ing large holes, 
but watch your 
hands. Clamp the 
work to the table 
securely and use 
the slowest pos-
sible speed.

even though it is a little on the scary 
side. I decided to use it to cut the holes, 
and here are a few tips to make it work 
well and safely. First and foremost is to 
clamp the work down to the drill press 
table. Second is to use the slowest pos-
sible speed on the drill press.

Inattention to either of these details 
can cause the drill press to perform an 
imitation of a crashing helicopter. It also 
helps to touch up the tip of the cutter 
with a fi le and sharpening stones. Repeat 
the sharpening if the cutter begins to 
burn or stall.

Orderly steps. Mill the rabbets before cutting the blanks to shape. That leaves material to support the 
router, and to clamp the work to the bench. 
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Round & Round
The puzzle of how best to make the 
inserts perfectly round and exactly the 
right size took a while to solve. Wood-
working books and magazines are full 
of nifty ways to make circles, but most 
of them didn’t work well enough for me. 
Here are a few of the methods I tried, and 
the reasons I didn’t like them.

A jig for the band saw is hard to get 
started, leaves a rough edge and takes 
too long to dial in to the right size. A jig 
on the router table can leave a clean edge, 
but the small size puts hands too close to 
cutters, and there is a danger of tearing 
out a chunk of wood at some point on 
the curve. Turning the discs on the lathe 
makes for a smooth edge and you can 
sneak up on the exact size, but it takes too 
long in a production run to take the discs 
off and on the lathe to check the fit.

One of the surprises to me in mak-
ing these mirrors was that there would 
always be some variation in the size and/
or the shape of the holes. I wanted the 
thin discs to pop into the back without 
showing a gap, but they can’t be too big 
and forced in without the risk of breaking 
the surrounding wood. I needed a magic 
device that would give me a perfect circle, 

and do it quickly. And I needed to get the 
wood on and off so that I could fit indi-
vidual discs to individual holes, altering 
the shape slightly if I needed to.

I came up with a gizmo that works 
with a 12" disc sander. It’s a piece of  1⁄2"-
thick plywood with a 1⁄2"-diameter dowel 
that sticks up 1⁄8" inch. A shallow hole 
is drilled with a Forstner bit in the back 
of each disc-to-be, so it can spin on the 
dowel. My moment of good thinking in 

this was to make the plywood plate pivot 
on a screw that connects the plate to a 
piece of wood that fits snugly in the miter 
gauge slot of the sander’s table. 

That allows the jig to pivot toward 
the disc, letting me reduce the diameter 
in controlled steps. It also allows me to 
clamp a stop on the table to limit the 
travel of the plate. I mark the discs with 
a compass on both faces of the material, 
taking care to align the centerpoints. 

The compass point on the back side 
becomes the center for drilling the shal-
low hole, and the outline on the other side 
lets me know how close I am as I sand. 
I rough cut the discs on the band saw, 
staying as close as I can to the lines while 
moving at a productive pace. Then it’s a 
stop at the drill press to make the holes 
before taking the stack to the sander.

At the sander, the early going can be 
aggressive, but I lighten up as the disc 
nears the pencil line. I make a test fit to 
see how much more material needs to 
be removed. I check the fit all the way 
around, because the shape of the hole 
may not be perfectly round due to some 
movement in the wood. 

This happens across the grain, so 
wood has to be sanded from either both 
sides, or the top and bottom. As long as 
there is no obvious gap, no one will know 
it isn’t a perfect circle. When I have a back 
fit to a blank, I leave it in place as much 
as possible during the remaining steps. 
This makes it easy to keep track of what 
goes where, and it keeps the holes from 
distorting if the wood decides to move.

Swing it. The base of 
this jig pivots, allowing 
for adjustments to the 
diameter while in use. 
The short dowel regis-
ters in the hole centered 
in the back piece.

Stop on a dime. A block 
of wood clamped to 
the table limits the size 
of the disc. Slide the jig 
away from the stop to 
take a deeper cut.

Rough shave. Hand work changes the 
curves from dull to varied, to improve the 
looks and the fi t in the hand.

Rough to ready. A series of rasps removes 
the facets left by the spokeshave, eases the 
transitions between the curves and refi nes 
the shape.

SHAPING BY HAND
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Get a Handle on it
The overall length of the mirror leaves 
just enough room to cut all the way 
around on a 14" band saw. I make an 
initial rough cut to separate the blanks, 
then cut to the line. Then saw marks are 
removed with the disc and spindle sand-
ers. It’s important to make a smooth tran-
sition where the curve changes direction 
at the bottom of the radius.

After sanding, I go around the outer 
edge on both sides with a 3⁄8"-radius 
roundover bit at the router table. I mill 
the blanks as thick as possible from 4/4 
stock, and make sure it is at least 13⁄16" 
thick. That leaves a flat area for the bear-
ing of the router bit to ride against when 
routing the second side. I switch to a 1⁄4"-
radius bit to round over the inner circle 
on the face side.

Shaping the handles by hand is the 
step that makes these mirrors special, 
and for me it’s the most enjoyable part of 
the process. The router removes much 
of the waste, and I use a spokeshave to 
increase the radius of the curves at the 
end of the handle, reduce the thickness 
directly below the mirror and blend the 
transitions between the machine-shaped 
and hand-shaped surfaces.

ONLINE EXTRAS
For links to all these online extras, go to:
■  popularwoodworking.com/feb12

VIDEO: Watch a video of the circle-sanding 
jig in action.

FULL-SIZE PATTERN: Download a full-size 
pattern of this project in PDF format.

Our products are available online at:
■  ShopWoodworking.com

I use the spokeshave as a rough-
ing tool, and skew the blade so that it 
takes a deep cut on one side and a more 
refined cut on the other. By shifting the 
tool laterally I control how much mate-
rial is removed without changing tools 
or adjusting the tool. I work with the 
grain of the wood as I shape the handle. 
When it feels good and looks good, it’s 
time to move on.

Avoiding the Fuss
There are many options to take a piece of 
wood from shaped-but-rough to ready-
to-finish. This is a simple project, but 
some surfaces are flat, some have been 
rounded with a router, and some have 
been cut with a spokeshave. When the 
finish goes on, all of these surfaces need 
to be consistently smooth, and without a 
discernible transition from one shaping 
method to another. 

My next move is to work on the tran-
sitions, and remove the facets left by the 
spokeshave. A rasp is ideal for this, even 
though the overall surface quality may 
look worse for a while. A coarse rasp with 
a round profile on one side will easily 
follow the curves, knocking off the high 
points. A finer rasp comes next, and its 
job is to remove the marks left in the 
wake of the coarse rasp.

A third rasp, with an even finer grain 
follows, to take out the marks left by its 
predecessor. The key to efficiency is 
knowing when to stop, when one tool 
has refined a surface as well as it can. 
If you start with too fine a tool (or too-
fine sandpaper), you spend more time 
than you need to. The same thing hap-
pens if you keep going with a coarse tool, 
expecting it to leave a nicer surface than 
it can.

I follow the last rasp with a card 
scraper. Even the best rasp leaves behind 
a scratchy surface. The beauty of the 
scraper is that it only needs to knock 
off the high points the rasp left behind. It 
may seem like an unneeded complication 
to use these different tools, but each step 
is efficient and doesn’t take long.

Some sanding is inevitable, but my 
goal is to make it as painless as possible. 
Refining the surfaces beforehand allows 
me to start with a relatively fine grit. For 
these mirrors, I start with a #120-grit 
piece of Abranet, backed up with a flex-

ible pad. The pad makes it easy for the 
sandpaper to conform to the curves. 

The first round of sanding is always 
the slowest, and if I come across an area 
that won’t smooth quickly, I back up a 
step – to the scraper, a coarser grit of 
sandpaper or to the finest rasp. I repeat 
the sanding with a series of finer grits, 
working up to #240 or #280. As with the 
rasps, each step takes less time than the 
one before it.

I like the look and feel of an oil fi nish 
on small projects such as this, but oil can 
take weeks to achieve a decent build. I 
shortcut the process by applying one 
coat of Danish oil, rubbed in with a non-
woven abrasive pad and then wiped dry. 
I let that sit overnight, then spray three 
or four coats of satin lacquer.

I allow the lacquer to dry thoroughly, 
then assemble the mirrors. I put the 
wood face down, then drop the round 
mirror into the recess. A narrow bead of 
silicone adhesive is applied to the outer 
edge of the mirror, then the back is put 
in position. Use a couple spring clamps 
to hold the back in place until the adhe-
sive dries.  PWM

Bob is executive editor 
of Popular Woodworking Magazine. He can be 

reached at robert.lang@fwmedia.com.

Stick with it. A thin bead of silicone adhesive 
holds both the mirror and the back in place. 
Keep the bead small to avoid squeeze-out.

Like magic. A card scraper is ideal for fol-
lowing the rasp. It slices off the ridges left 
by the teeth of the rasp, leaving a smooth 
surface.

“It is not enough to do your best; you 
must know what to do, and then do your 
best.”

— W. Edwards Deming (1900-1993)
statistician and business consultant
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A welcome ‘voice’ 

from the past.

PHOTOS BY THE AUTHOR

Satellites beep around the globe, 
kids scream about the band from Liv-
erpool, and after 41 years you’re about 
to hang it up. Before you do, there’s 
one more length of rosewood on your 
bench, one more steel blade – one more 
try square to complete. 

It’s your last day at your bench by the 
window, and this last try square will use 
up the last of the old rosewood stock that 
won’t fi t the new automated router. Wil-
liam Marples & Sons of Sheffi eld, Eng-
land, will continue making try squares 
for the woodworkers of the world, but 
your part in it will soon be done.

Still, no reason to make this last one 
special – were the thousands you fi tted 
up before less than the best? So, it’s the 
classic trifoliate escutcheon you choose. 
You position the steel template on the 
rosewood and clamp them together in 
the waist-high vise. Your gut tightens as 
you strap the curved brass plate across 
your belly. Years ago, you could recog-
nize an experienced escutcheon fi tter in 
Sheffi eld by the hems of his waistcoat, 
stained a bright green by the brass of the 
old artillery shell casings used to make 
these stomach plates. The old ones just 
had a greased socket for the drill, but 
back in 1921, it caused a huge fuss in 
the shop when you brazed a ball bearing 
race to the center of your stomach plate. 
“Aye! Roller skater!” the old men taunted 
you. “Will ye be ridin’ that home?” Soon 
they all copied yours.

Now, you’re the last one, and as one 
of the king’s archers might nock an 
arrow, you swing the bowstick to wrap 
the braided rawhide cord around the 

spindle of the drill. Into the fi rst open-
ing of the template you spring the two 
cutters of the business end and fi t the 
spindle end into the bearing strapped 
to your stomach. 

A deep breath and you’re at it, pulling 
the bowstick back and forth, sending 
the cutters jittering around inside the 
template. The rosewood cuttings spray 
out and shower down on top of the vise. 
One done, now two more cuts on this 
face then a quick reset to rout the pat-
tern on the reverse. Swift work with a 
gouge and chisel fi nishes the sockets. 

Return 
of the

B Y  R OY  U N D E R H I L L

You press the last of the punched-out 
brass escutcheons into place with your 
thumbs, examine the fi t and it’s over. 

The drill and the riveting hammer 
still need to set the pins through the 
sandwich of brass, rosewood and steel. 
The fi ler and buffer still have work to do, 
but you and your passer drill are done. 
You hang the bow on its nail over the 
window. The drill and stomach plate 
go on the benchtop beside the box of 
templates. You sweep the rosewood dust 
off the vise and benchtop. You’re done, 
and soon to be forgotten. 

Period pattern making. This passer drill and templates from the Marples workshops (collection of 
Anne and Don Wing) was used to cut insets in perfect, repeatable patterns. The user fi rst clamps a 
template to the try-square stock and buckles on the stomach plate. After wrapping the rawhide drive 
cord around the wooden spool, the user springs the forked end of the drill into the template and the 
other end into the stomach plate bearing. Pulling the stick back and forth sends the cutters fl ying 
about within the confi nes of the template and routs out the pattern in the wood. The three diamond 
escutcheons in the square at the right evolved into the unifi ed patterns on the squares at the rear.

Passer Drill
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A Forgotten Tool?
But not quite. When the Marples work-
shops became part of Record Ridgeway 
Tools, their chief historian, John Sains-
bury, thought enough of the old passer 
drill that he saved one along with a 
full set of templates. Through a series 
of lucky breaks, I managed to borrow 
this last passer drill, make a replica and 
put it to work. 

First though, what about that strange 
name? A passer drill? The name of this 
tool is as odd as the way it works. Most 
scholars consider the name a variant 
on “piercer.” The tool, however, came 
to woodworking through the cutlery 
trade. (Think of the shield inset into the 
side of your jacknife.) 

The cutlery trade came to England 
from the Continent, and that is where 
we find a likely source for the name. 
The French for the cutout matte within 
a picture frame is a passe-partout. The 
passer drill works within such a tem-
plate or frame, and I suspect that the 
French passe-partout became “passer” 
in England just as ciseau fermoir became 
a “fi rmer chisel.’

The tool may have begun in cutlery, 
but the British tool-making trade took it 
a step further. The two spring steel cut-
ters can only rout out a space no wider 
than a dime. This is fi ne for the cutler 
setting a silver shield into the side of an 
ivory knife handle, but how do you cut 
the sockets for the large brass escutch-
eons in a sizeable try square? This is the 
square-maker’s innovation. The earliest 
escutcheons were just three separate 
diamond shapes, but somewhere along 
the line someone realized that they could 
make a larger pattern by breaking it up 
into components, routing them out indi-
vidually, then quickly connecting the 
sections with a gouge and chisel. 

Blacksmith to the Rescue
You may not be in the habit of making 
your own try squares, but the passer drill 
is a demon any time you need to inset 
multiple and perfectly consistent shapes 
into hard wood. You need good spring 
steel for this tool (a “spring passer” is 
its alternate name), so that’s how black-
smith Peter Ross began our replica. He 
heated a coil spring until he could unroll 
a 2' length to make the doubled over, 

1'-long, tuning-fork-shaped drill. He 
then squared the stock to 3⁄16" x 7⁄16"
and drew out the cutting ends until they 
were 1⁄8" thick and splayed out to make 
the shoulders that stop the cutting at the 
desired depth. While I turned the bobbin 
from persimmon, Peter fi led the cutters 
to shape and re-hardened the steel to a 
springy bronze temper. 

The original stomach plate was brass, 
but lacking an old artillery shell, we used 
1⁄16" steel. Peter brazed a short section of 
pipe to the face, within which the ball 
bearing race would just fi t. Long strips 
of rawhide in a fl at braid and a broom-
stick-sized pole made the bow. We fi rst 
tried it on a diamond-pattern template 
of mild steel and were delighted to see 
it rout a perfect, sharp-cornered hollow 
in seconds. The wear within the tem-
plate is considerable, so the subsequent 
templates underwent treatment with a 
casehardening compound in the forge. A 
bit of grease on the walls of the template 
also helps to reduce wear. Still, nothing 
can diminish the noise of the passer drill 
at work. As it fl ounders about within the 
template it rattles like a medieval fi re 
alarm. Welcome back passer drill – good 
to hear your voice again!  PWM

Roy is the host of the PBS show “The Woodwright’s 
Shop,” and the founder of The Woodwright’s School, in 

Pittsboro, N.C.

ONLINE EXTRAS
For links to all these online extras, go to:
■  popularwoodworking.com/feb12

WEB SITE: Visit The Woodwright’s School.

VIDEO: Watch Roy use his passer drill.

IN OUR STORE: “The Woodwright’s Guide: 
Working Wood with Wedge & Edge,” by 
Roy Underhill.

Our products are available online at:
■  ShopWoodworking.com

A rattling blur! The two prongs of the passer 
drill ride tightly within the walls of the template, 
routing out the pattern in seconds. To cut with 
square walls all around, the user keeps tilting 
the drill by shifting about in a circular manner 
– a process that looks as strange as it sounds!

Connect the dots. Quick work with a gouge 
and you’re ready to pop out the core between 
the foliated elements of the pattern. The shoul-
ders on the business end of the passer drill stop 
the routing at the precise depth for the brass 
escutcheon. 
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Designs of Note

Somewhere between street musi-
cian and the symphony orches-
tra, between an 18th-century 

hand woodworker and a contemporary 
designer, is Jeff Miller, a Chicago fur-
niture maker, teacher and author who 
defi es every pigeonhole. In fact, if given 
the chance, he might just redesign that 
hole to better fi t the pigeon.

Miller’s shop and showroom on West 
Lunt Avenue says a lot about the crafts-
man that’s diffi cult to defi ne. The space 
is a former post offi ce in a neighborhood 
with deep roots in the migratory history 
of the city. After fulfi lling its traditional 
federal role, the post office became a 
bowling alley, and now Miller glues up 
his chairs, tables and casework while 
always being conscious as to whether he 
is working in the lane or in the gutter.

“You see that red line?” he asks, peer-
ing through the countless glue drips 
on the fl oor. “That’s a gutter. I’m not so 
sure about the fl oor there. The lanes, 
however, are solid.”

A former musician brings an 

improvisational skill to the craft.

This balancing act 
–  bet ween sol id  and 
ephemeral, old and new, 
traditional and funky – is 
the best way to describe 
Miller’s work.

In fact, it’s something 
that strikes you as you 
walk into his showroom. 
Right beyond the front 
door is what looks like a 
drop-leaf handkerchief 
table – a traditional 18th-
century form. Yet Miller 
has tweaked its cabriole 
legs by adding some hard 
angles so the table looks 
like it might leap up and 
devour you. He calls it the 
“Spider” table. 

“There is something 
about the old stuff that 
compels me,” Miller says. 
“There’s a reason those 
designs endure.”

Yet Miller has never 
been satisfied to simply 
copy traditional designs and call it done. 
Every one of his designs seems to change 
a bit with each iteration. Though Miller 
was trained fi rst as a classical musician, 
his designs seem at times more like jazz, 
which evolves through both constant 
practice and performance.

Musical Roots
Miller was born in the Bronx in New 
York City in 1956, and his family soon 
moved to Westchester County, N.Y. He 
attended Yale University with vague 
ideas of studying biology, but he soon 
became immersed in studying music.

He got his master’s degree at the East-
man School of Music in Rochester, N.Y., 

then immediately took a one-year job as 
a trumpet player with Singapore’s newly 
founded symphony orchestra.  

When he returned to New York, 
Miller started life as a freelance musi-
cian, which could mean anything from 
fi lling in with a chamber group to play-
ing as a street musician in front of the 
Metropolitan Museum of Art.

All the while he was working as a 
musician, however, Miller was also 
building furniture. During a semester 
off from college he had gotten a taste 
of woodworking while working in the 
shop of a luthier. 

Then Miller landed a chamber orches-
tra job in Chicago. The job didn’t work 

“SPIDER TABLE” PHOTO BY STUART BLOCK; REMAINDER OF PHOTOS BY THE AUTHOR

All kinds of music. Jeff Miller embraces street music and cham-
ber music. Traditional design and modern curves. Hand tools 
and modern machinery. The results speak for themselves, as 
shown here in this walnut rocker he recently designed and built.

New tradition. Miller’s “spider” handkerchief 
table has traditional lines that have been altered 
for modern homes. Note the cabriole legs with 
their hard arrises.

GREAT WOODSHOPS BY CHRISTOPHER SCHWARZ
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out, and so Miller hung out his shingle 
as a furniture maker.

“For no sensible reason I started a fur-
niture business,” Miller says. “There was 
very little skill but a whole lot of gall.”

Miller was about 26 years old at the 
time and was fi rmly grounded in both 
Mission and Shaker styles. Yet he always 
tried to make each piece his own. He’s 
continued that for more than 20 years.

“I’ve always tried to keep growing, 
to keep pushing and refi ning ideas,” he 
says. “Some of the stuff I am working at 
now I was just beginning to work with 
years ago.”

In fact, though Miller calls upon 
traditional forms, they are sometimes 
tricky to see under the layers of changes 
he has made year after year. 

His refi nements come from observing 
the human form and from watching how 
people sit in his chairs – a point that he 
emphasizes several times in one conver-
sation. In fact, as he mocked up his latest 
rocking chair he assaulted anyone who 
came into his shop to sit in his prototype 
and tell him how it felt.

And even after he fi nished that chair 
(which was comfortable and gorgeous), 
he lived with it for a while then had it 
apart on the day I visited his shop. He 
wanted to change the slope of the seat.

Teacher & Writer, Too
In addition to constantly growing his 
design skills, Miller decided to take on 
writing and teaching, too. He’s written 
some wildly successful books, includ-
ing “Beds” (Taunton Press). And he’s 
written the book that is considered the 
standard when it comes to contemporary 

chair design: “Chairmaking & Design” 
(Linden). And he’s been teaching classes 
in his shop since 1996. Now, he’s also 
now embarking on his most ambitious 
book ever.

The book, which doesn’t yet have 
a title, takes a musician’s approach to 
learning woodworking. It will focus on 
teaching the basic body motions that are 
then assembled into skills that lead to 
good craftsmanship.

“The crucial thing is you need to 
understand about how to use your body,” 
he says. “You need to understand how the 
tools work, plus how the wood works 
and behaves to make a mental model. You 
work your way from the ground up. That’s 
the way it is done in music. In woodwork-
ing, nobody wants to do that.”

Hand Plus Power
When it comes to tools, Miller embraces 
all the options, from vintage to new and 
from electric to hand-powered. In his 
shop he has some fancy Incra jointer/
planers next to an early 20th-century 
Jones Superior Machinery 36" band saw 
with wooden wheels that he restored. 

He is a devotee of bent laminations, yet 
he prefers planing to sanding. He usually 
chooses spokeshaves over belt sanders.

“So there has always been a mix of 
tools,” he says. “What I fi nd more and 
more is that some of these designs are 
not possible without hand tools. There 
are little things that you cannot do by 
machine.”

And that’s what makes Miller’s work 
special and enduring. It’s contemporary, 
but it has roots in tradition. It is guided 
by Miller’s hand, yet he developed the 

designs after observing how others used 
his furniture over the years. And it is 
built using power tools to save time and 
hand tools to make it perfect and unique. 
He’s a full-time furniture maker who also 
insists on writing and teaching, which 
then infl uences his work in the shop.

Like everything that happens in Mill-
er’s shop, every action helps him tweak 
or improve everything else, from his 
designs to his teaching style.

“You have to be able to make the 
stuff,” he says. “When you have stu-
dents, you understand what needs to 
be said and what people need to hear. 
That enables the writing – you have to 
be clear and to know some things in 
immense depth. And all these things 
feed back into the work.

“Everything reinforces everything 
else,” he says. PWM

Chris is the editor of Lost Art Press and the author of 
“The Anarchist’s Tool Chest.” 

ONLINE EXTRAS
For links to all these online extras, go to:
■  popularwoodworking.com/feb12

SLIDESHOW: See more photos of Jeff’s shop.

CLASS: Take a class from Jeff.

TO BUY: “Chairmaking & Design,” by Jeff 
Miller.

Our products are available online at:
■  ShopWoodworking.com

Massive iron. Tipping the scales at 1,275 
pounds, this Jones Superior band saw has 
wooden wheels that Miller trued up using a 
router jig.

Tweaked machinery. An SCMI table saw is at the heart of Miller’s shop. Note the shop-made blade 
guard (which he never removes) and the sliding fence, which Miller modifi ed to satisfy himself.
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CONTINUED ON PAGE 62

‘Green’ Solvents

The three primary solvents we 
use in wood fi nishing are paint 
thinner (mineral spirits), lac-

quer thinner and denatured alcohol. 
Paint thinner thins and cleans up oils, 
oil stains and varnishes, including oil-
based polyurethane. Lacquer thinner 
thins and cleans up lacquers and lacquer 
stains. Denatured alcohol dissolves, 
thins and cleans up shellac.

We can’t do fi nishing without these 
solvents, but paint thinner and lacquer 
thinner participate in causing pollution, 
and are irritating and even harmful (in 
the case of lacquer thinner) to breathe. 
Methanol is poisonous; ethanol isn’t.

Partly because of environmental laws 
in some areas and partly because it’s just 
good policy, fi nish manufacturers are 
trying to reduce harmful solvents in 
their products. You may have noticed 
recently an entirely new category of sol-
vents in home centers and paint stores, 
called “green.”

I have to admit that I was very skep-
tical when I fi rst came across these sol-
vents. “Green” has become too big of a 
marketing tool. I was fully expecting to 
be my usual critical self.

These environmentally friendly products are surprisingly effective.

To my surprise, these products are not 
only signifi cantly more environmentally 
and health friendly, but they work quite 
well. Let’s look at each in turn.

Paint Thinner
The green paint thinners are the most 
unique of the three solvents. They are 
emulsions, which means that the oily 
petroleum distillate is combined with 
water so that only about 30 to 40 per-
cent of the product is actually petroleum 
distillate. And it is even “greener” than 
regular paint thinner because some of 
the bad stuff, such as sulfur and aromatic 
hydrocarbons, has been removed. 

As with all emulsions (for example, 
milk and water-based fi nish), green paint 
thinners are white in liquid form, but the 
whiteness disappears from the thinner 
as it dries. Unlike many other emulsions, 
however, green paint thinners separate 
if left standing, so you have to shake or 
stir them before each use. You also have 
to shake or stir any varnishes or oils you 
may have thinned because these will 
also separate.

This is a critical difference from regu-
lar paint thinner, which doesn’t sepa-
rate.

Another difference to be aware of is the 
water content. It will cause the fi rst coat 
of any product you thin to raise the grain 
of the wood. It’s a lot like using a water-
based stain or fi nish. You have to sand off 
the raised grain, and this risks sanding 
through to the wood and maybe removing 
some color if it’s been stained.

There are two ways to deal with this: 
The obvious one is to use regular paint 
thinner instead of green paint thinner to 
thin the fi rst coat. You can use green paint 
thinner thereafter, and for cleaning.

The other is to “bury” the raised grain 
just as you might do with water-based 
products. Don’t sand the raised grain 
until you have applied a full coat or two 
of fi nish so you don’t sand through.

On the positive side, cleaning brushes 
is actually easier with green paint thin-
ners because of the emulsion. Normally, 
I rinse my brushes in lacquer thinner 
after a couple of rinses in paint thinner to 
remove the oiliness of the thinner. This 
reduces the number of soap-and-water 
washings needed.

PHOTOS BY THE AUTHOR

Common “green” solvents. There are two widely distributed brands of green solvents: Klean Strip “Green” and Crown “NEXT.” Both brands work effec-
tively, but Crown’s lacquer thinner dries more slowly than I would like.

FLEXNER ON FINISHING BY BOB FLEXNER
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HARBOR FREIGHT TOOLS
Quality Tools at Ridiculously Low Prices
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COUPON!

HARBOR FREIGHT TOOLS - LIMIT 3
This valuable coupon is good anywhere you shop Harbor Freight Tools 
(retail stores, online, or 800 number).  Cannot be used with any other 
discount or coupon. Coupon not valid on prior purchases after 30 days 
from original purchase date with receipt. Offer good while supplies 
last. Coupon cannot be bought, sold, or transferred. Original coupon 
must be presented in-store, or with your order form, or entered 
online in order to receive the coupon discount. Valid through 
5/10/12.  Limit one coupon per customer and one coupon per day.

HARBOR FREIGHT TOOLS - LIMIT 5
This valuable coupon is good anywhere you shop Harbor Freight Tools (retail stores, online, or 800 number).  Cannot 
be used with any other discount or coupon. Coupon not valid on prior purchases after 30 days from original purchase 
date with receipt. Offer good while supplies last. Coupon cannot be bought, sold, or transferred. Original coupon 
must be presented in-store, or with your order 
form, or entered online in order to receive the 
coupon discount. Valid through 5/10/12.  Limit 
one coupon per customer and one coupon per day.

HARBOR FREIGHT TOOLS - LIMIT 5
This valuable coupon is good anywhere you shop Harbor Freight Tools (retail stores, online, or 800 number).  Cannot 
be used with any other discount or coupon. Coupon not valid on prior purchases after 30 days from original purchase 
date with receipt. Offer good while supplies last. Coupon cannot be bought, sold, or transferred. Original coupon 
must be presented in-store, or with your order 
form, or entered online in order to receive the 
coupon discount. Valid through 5/10/12.  Limit 
one coupon per customer and one coupon per day.

HARBOR FREIGHT TOOLS - LIMIT 5
This valuable coupon is good anywhere you shop Harbor Freight Tools (retail stores, online, or 800 number).  Cannot 
be used with any other discount or coupon. Coupon not valid on prior purchases after 30 days from original purchase 
date with receipt. Offer good while supplies last. Coupon cannot be bought, sold, or transferred. Original coupon must 
be presented in-store, or with your order form, 
or entered online in order to receive the coupon 
discount. Valid through 5/10/12.  Limit one 
coupon per customer and one coupon per day.

HARBOR FREIGHT TOOLS - LIMIT 3
This valuable coupon is good anywhere you shop Harbor Freight Tools (retail stores, online, or 800 number).  Cannot 
be used with any other discount or coupon. Coupon not valid on prior purchases after 30 days from original purchase 
date with receipt. Offer good while supplies last. Coupon cannot be bought, sold, or transferred. Original coupon 
must be presented in-store, or with your order 
form, or entered online in order to receive the 
coupon discount. Valid through 5/10/12.  Limit 
one coupon per customer and one coupon per day.

HARBOR FREIGHT TOOLS - LIMIT 4
This valuable coupon is good anywhere you shop Harbor Freight Tools (retail stores, online, or 800 number).  Cannot 
be used with any other discount or coupon. Coupon not valid on prior purchases after 30 days from original purchase 
date with receipt. Offer good while supplies last. Coupon cannot be bought, sold, or transferred. Original coupon must 
be presented in-store, or with your order form, 
or entered online in order to receive the coupon 
discount. Valid through 5/10/12.  Limit one 
coupon per customer and one coupon per day.

HARBOR FREIGHT TOOLS - LIMIT 5
This valuable coupon is good anywhere you shop Harbor Freight Tools (retail stores, online, or 800 number).  Cannot 
be used with any other discount or coupon. Coupon not valid on prior purchases after 30 days from original purchase 
date with receipt. Offer good while supplies last. Coupon cannot be bought, sold, or transferred. Original coupon must 
be presented in-store, or with your order form, 
or entered online in order to receive the coupon 
discount. Valid through 5/10/12.  Limit one 
coupon per customer and one coupon per day.

HARBOR FREIGHT TOOLS - LIMIT 6
This valuable coupon is good anywhere you shop Harbor Freight Tools (retail stores, online, or 800 number).  Cannot 
be used with any other discount or coupon. Coupon not valid on prior purchases after 30 days from original purchase 
date with receipt. Offer good while supplies last. Coupon cannot be bought, sold, or transferred. Original coupon must 
be presented in-store, or with your order form, 
or entered online in order to receive the coupon 
discount. Valid through 5/10/12.  Limit one 
coupon per customer and one coupon per day.

SUPER
 

COUPON!

HARBOR FREIGHT TOOLS - LIMIT 9
This valuable coupon is good anywhere you shop Harbor Freight Tools (retail stores, online, or 800 number).  Cannot be used 
with any other discount or coupon. Coupon not valid on prior purchases after 30 days from original purchase date with receipt. 
Offer good while supplies last. Coupon cannot be bought, sold, or transferred. Original coupon must be presented in-store, or 
with your order form, or entered online in order to receive 
the coupon discount. Valid through 5/10/12.  Limit 
one coupon per customer and one coupon per day.

HARBOR FREIGHT TOOLS - LIMIT 9
This valuable coupon is good anywhere you shop Harbor Freight Tools (retail stores, online, or 800 number).  Cannot be used 
with any other discount or coupon. Coupon not valid on prior purchases after 30 days from original purchase date with receipt. 
Offer good while supplies last. Coupon cannot be bought, sold, or transferred. Original coupon must be presented in-store, or 
with your order form, or entered online in order to receive 
the coupon discount. Valid through 5/10/12.  Limit 
one coupon per customer and one coupon per day.

HARBOR FREIGHT TOOLS - LIMIT 6
This valuable coupon is good anywhere you shop Harbor Freight Tools (retail stores, online, or 800 number).  Cannot be used 
with any other discount or coupon. Coupon not valid on prior purchases after 30 days from original purchase date with receipt. 
Offer good while supplies last. Coupon cannot be bought, sold, or transferred. Original coupon must be presented in-store, or 
with your order form, or entered online in order to receive 
the coupon discount. Valid through 5/10/12.  Limit 
one coupon per customer and one coupon per day.

OFFOFF
2020%%

ANY 
SINGLE 
ITEM!

HARBOR FREIGHT TOOLS - LIMIT 1 Use this coupon to save 20% on any one single item purchased when 
you shop at a Harbor Freight Tools store. *Cannot be used with any other discount or coupon. Coupon not 
valid on any of the following: gift cards, Inside Track Club membership, extended service plans, Compressors, 
Generators, Tool Cabinets, Welders, Floor Jacks, Campbell Hausfeld products, open box items, Parking Lot 
Sale items, Blowout Sale items, Day After Thanksgiving Sale items, Tent Sale items, 800 number orders or 
online orders. Coupon not valid on prior purchases after 30 days from original purchase date with original 
receipt. Coupon cannot be bought, sold, or transferred. Original coupon must be presented in-store in 
order to receive the offer.  Valid through 5/10/12. Limit one coupon per customer and one coupon per day.

FREE!FREE!

HARBOR FREIGHT TOOLS - LIMIT 1  Free item available with any purchase. Cannot be 
used with any other discount or coupon. Coupon not valid on prior purchases. Offer 
good while supplies last.  Shipping & Handling charges may apply if free item not picked 
up in-store.  Coupon cannot be bought, sold or transferred.  Original coupon must be 
presented in-store, or with your order form, or entered online in order to receive the 
offer.  Valid through 5/10/12. Limit one coupon per customer and one coupon per day.
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SUPER
 

COUPON!

SUPER
 

COUPON!

SUPER
 

COUPON!
SUPER

 

COUPON!

SUPER
 

COUPON!

LIFETIME WARRANTY
ON ALL HAND TOOLS!

FACTORY DIRECT 
TO YOU!

How does Harbor Freight Tools sell 
high quality tools at such ridiculously 
low prices? We buy direct from the 
factories who also supply the major 
brands and sell direct to you. It's just 
that simple!  See for yourself at one of 
our 370 Stores Nationwide and use this 
20% Off Coupon on one of our 7,000 
products*, plus pick up a Free 9 LED 
Aluminum Flashlight, a $6.99 value. 
We stock Shop Equipment, Hand Tools, 
Tarps, Compressors, Air & Power Tools, 
Woodworking Tools, Welders, Tool 
Boxes, Generators, and much more.

Nobody Beats Our Quality, 
Service and Price!

Over•  20 Million Satisfi ed Customers!
1 Year Competitor's Low Price Guarantee• 
No Hassle Return Policy!• 
100% Satisfaction Guaranteed!• 

SAVE 
66%

SAVE 
$60

SAVE 
$45

SAVE 
46%SAVE 

56%

SAVE 
$100
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Order Online at HarborFreight.com and We'll Ship Your Order370 Stores Nationwide

 OSCILLATING 
MULTIFUNCTION
POWER TOOL 

LOT NO.  68303 /67256/688618 Functions: Sanding, Cut Flooring,
Cut Metal, Scrape Concrete,
Remove Grout, Cut Plastic,
Scrape Flooring, Plunge Cut  $1999 REG. 

PRICE 
$59 .99 

Item 
 68303  
shown

SAVE 
66%
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LOT NO. 47257

 6" DIGITAL CALIPER 

 Includes two 
1.5V button cell 

batteries. 

REG. 
PRICE 

$29 .99  $999 

3-1/2" SUPER BRIGHT
NINE LED ALUMINUM

FLASHLIGHT

REG. PRICE $6.99

 12" RATCHET 
BAR CLAMP/SPREADER 

LOT NO. 
 46807 /68975

 $199 
REG. PRICE $8 .99 

SAVE 
77%

 3 GALLON, 100 PSI 
OILLESS PANCAKE 
AIR COMPRESSOR 

LOT NO.  95275 

REG. PRICE $74.99
 $3999 

SAVE 
46%

 60'' HARDWOOD 
WORKBENCH 

 $13999 
REG. PRICE $229 .99 

LOT NO.   93454  

 Tools sold 
separately. 

SAVE 
$90

 2 HP INDUSTRIAL 
5 MICRON

DUST COLLECTOR 

 $14999 

LOT NO. 
97869

REG. 
PRICE 

$249 .99 

Item 93981
shown

4" x 36" BELT/
6" DISC SANDER  

 $5499 

LOT NO. 93981/97181

REG. PRICE $99 .99 

 $8999 REG. 
PRICE 

$149 .99 

 OSCILLATING 
SPINDLE 
SANDER 

LOT NO. 95088

 18 GAUGE 2-IN-1 
NAILER/STAPLER 

REG. 
PRICE 

$29 .99  $1599 

LOT NO. 
 68019 

 $6499 REG. 
PRICE 

$99 .99 

 RAPID PUMP® 
3 TON 
HEAVY DUTY 
FLOOR JACK 

WEIGHS 74 LBS.

LOT NO. 
 68048 

SAVE 
$35

 $349 

 4 PIECE
CHISEL SET 

LOT NO. 42429

REG. PRICE $7 .99 

1/4"

1/2"

3/4"

1"

ITEM 65020/69052/69111Item 65020 
shown

Item 46807 
shown

CARD #76 or go to PWFREEINFO.COM 
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But green paint thinners are not as 
oily so there’s no need for the lacquer-
thinner rinse. Moreover, the emulsion 
aids in removing the oiliness so only 
one or two soap-and-water washings 
are needed.

Lacquer Thinner
Regular lacquer thinner contains half-
a-dozen or so solvents that evaporate at 
different rates so the sprayed lacquer 
starts drying quickly and doesn’t run 
on vertical surfaces, but still remains 
liquid enough to level out. Most of the 
solvents used are classifi ed as volatile 
organic compounds (VOCs) and hazard-
ous air pollutants (HAPs), which means 
that they are bad for the environment 
and bad for your health if you breathe 
excessive amounts.

Acetone is neither a VOC nor a HAP, 
so manufacturers of lacquers and lacquer 
thinners use lots of acetone when they 
want to make a greener product.

The problem with acetone is that it 
evaporates extremely rapidly – more 
quickly than any other solvent we have 
access to. Thinning lacquer with acetone 
causes lacquer to dry so fast that you can’t 
avoid dry spray at the edges of sprayed 
patterns and you can’t avoid blushing 
(turning milky white) on humid days.

Green lacquer thinners contain mostly 
acetone and a little very slow-evaporating 
solvent to allow the lacquer to level and 
resist dry spray and blushing.

It may take a few trials to get used to 
the evaporation rate of a green lacquer 
thinner so you avoid orange peel, but this 
isn’t different than just switching brands 
(all evaporate a little differently).

If I have one complaint about the green 
lacquer thinners, it is that the slow “tail” 
solvent in the Crown “NEXT” thinner 
is too slow. The sprayed fi lm remains 
tacky and soft much longer than with 
regular lacquer thinner. You will have 
to adjust, which means waiting longer 
between coats if you intend to sand, and 
longer to attain print resistance.

Clean-up is just as effective as it is 
with regular lacquer thinner.

Denatured Alcohol
The two primary alcohols used to dis-
solve and thin shellac are methanol and 
ethanol. Methanol is poisonous and 
therefore a HAP. Ethanol is the alcohol 
in beer and wine; it is taxed like liquor.

Typical denatured alcohols are a 
mixture of the two. Methanol is more 
aggressive at dissolving shellac fl akes, 
and ethanol is safer to breathe.

To make a HAPs-free, denatured 
alcohol, manufacturers use only ethanol 
with a little of something else to make 
the product poisonous so it isn’t taxed. 
Therefore, green denatured alcohols vary 
little from regular denatured alcohols. 
They may take a little longer to dissolve 
shellac fl akes, but they are no different 
for thinning already dissolved shellac.

You can speed the dissolving by 
grinding the fl akes into a powder or by 
heating the fl akes and alcohol in a double 
boiler.

Bottom Line
Choose a “green” solvent whenever 
you want to reduce your exposure to 
unhealthy-to-breathe solvents, or you 
want to reduce your VOC impact on the 
environment. PWM

Bob is author of “Flexner on Finishing” and “Wood 
Finishing 101.”

Paint thinner separates. 
Green paint thinners 
are emulsions. They are 
white in liquid form (but 
disappear upon drying). 
They also separate fairly 
quickly, as shown here, 
so you have to shake or 
stir the container before 
each use. Thinned varnish separates. Oils, varnishes and 

oil-based polyurethanes separate when they 
have been thinned with green paint thinner. 
You have to shake or stir before using any of 
these fi nishes if you have thinned them with 
green paint thinner.

Brushing wiping varnish. Green paint thinner 
works well for making your own wiping varnish. 
Here, I’m brushing a homemade wiping varnish 
(half polyurethane and half green paint thinner) 
onto a panel. As explained in the November 
2011 issue (#193), I can leave the wiping var-
nish as brushed. I can wipe it off. Or I can “dry 
brush” it.

Washing brushes. Green paint thinners seem 
better for cleaning brushes than standard paint 
thinners because of reduced oiliness and the 
emulsifi cation. After a rinsing or two in clean 
paint thinner, it’s easy to achieve a good suds-
ing (which indicates the bristles are clean), 
sometimes after only one soap-and-water 
wash.

ONLINE EXTRAS
For links to all these online extras, go to:
■  popularwoodworking.com/feb12

ARTICLES: We have many fi nishing articles 
available free online.

IN OUR STORE: “Flexner on Finishing” – 
12 years of updated columns illustrated with 
beautiful full-color images.

Our products are available online at:
■  ShopWoodworking.com

FLEXNER ON FINISHING CONTINUED FROM PAGE 60
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The Workshop Makeover 
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Complete prizes and contest rules are also available at www.popwood.com/winshop

www.popwood.com/winshop
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I was 3 years old and I was in tod-
dler heaven – the dirty, dangerous, 
totally awesome garage. My dad had 

actually invited me out to the garage to 
help him make … something. I didn’t 
know what and I didn’t care. Having 
already broken the rear window of my 
dad’s pickup truck while playing with 
a wrench, I wasn’t usually a welcome 
guest in the garage. 

But today was different. Today I was 
dad’s helper. My dad started shaping a 
piece of wood. Saw, then drill press, then 
sander. I “helped” mostly by staying out 
of the way, hammering on some nails my 
dad had started in a board. I felt like we 
were in there for hours, but in retrospect 
it couldn’t have been more than 30 min-
utes. I don’t think I made any progress on 
the nails – plastic hammers aren’t very 
effective – before my dad told me he was 
fi nished and to come take a look. 

Hmmm. Didn’t look familiar. “What 
is it?”

WHACK!!!
It was a paddle … a perfect frater-

nity hazing paddle, scaled down for my 
little butt.

I remember the build process so 
fondly, but I do not recall the fact that 
just moments before being invited out 
to the garage, I had been misbehaving. 
Quite badly, I have since been told. So my 
parents decided to have me help make 
the paddle for my punishment. 

I learned my lesson. So well, in fact, 
that the paddle was never used again. 
From that day forward, it just hung 
on the wall. Either parent merely ask-
ing, “Should I get the paddle?” always 
elicited my best behavior. I even tried 
to gift it to my younger brother once 
when he misbehaved. “Can Danny have 
the paddle now?” No dice; the paddle 

remained mine. Brilliant parenting, in 
my humble opinion.

After that experience, it should come 
as no surprise that I avoided woodwork-
ing for many years. Fast forward three 
decades. I now have children of my own. 
My dad has since passed away, and I 
have inherited his woodworking tools. 
I’ve gotten over my fear of the paddle, 
and because I can’t bear to let all those 
woodworking tools sit idle, I’ve started 
dabbling. 

One day, I invited my 4-year-old son 
to help with a woodworking project for 
the fi rst time. A paddle. 

Not nearly as destructive as I had been 
as a child, he really is a welcome guest in 
the garage. And he’s much smarter and 
more informed than I was. He already 
knew about my paddle story, so he wasn’t 
falling for anything. He kept his dis-
tance and only took an interest when the 
power tools were running. (He’s a man-
in-training, so that was a given.)

Well, this paddle really did take a 
few hours. My son completely lost inter-

est and disappeared into the house well 
before I fi nished. When it was done and I 
called him out to see, he asked hesitantly, 
“Is that my paddle?”

“Nope. It’s mine. I need it for my 
kayak. Pretty cool, huh? Thanks for 
helping me.” 

You see, my son is a good kid, and 
so far, he hasn’t earned the right to help 
build a paddle to hang on the wall. But 
just in case, I’ve got the perfect piece of oak 
tucked away in a back corner ….  PWM

Eric is a happily married father of two who lives in 
Fountain Valley, Calif. To date, a garage-wall work-

bench and bathroom remodel are his biggest projects.

PHOTO BY THE AUTHOR

ONLINE EXTRAS
For links to these online extras, go to:
■  popularwoodworking.com/feb12

IN OUR STORE: “Woodwright’s Workbook: Fur-
ther Explorations in Traditional Woodcraft.”

QUERIES: Have a good story for End Grain? 
Please send it via e-mail to megan.fi tzpatrick
@fwmedia.com.

A young apprentice. The author’s son – who is better behaved than was the author at his age – was 
invited to help build this kayak paddle.

Full Circle
Paddling through a 

woodworking past.

END GRAIN BY ERIC HEYDORN
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Make It Beautiful.
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all it takes to give a kitchen or bathroom a fresh look is to update the 
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a range of coordinating pulls, handles and knobs available in a variety 
of fi nishes, from antique brass to zinc plate, to complement any style, 
from classic to chic. Our FREE 244-page cabinet hardware catalog is 
your best resource for near-effortless kitchen and bathroom remodels.

Call to request a copy of 
our 2011/2012 cabinet 
hardware catalog, or 
browse it online. 

1-800-683-8170
www.leevalley.com
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Tricks of the Trade: Table Saw Extension | Popular Woodworking Magazine

From the February 2012 issue #195. 

Buy the issue now.

I designed an outfeed support for my table saw that 

doesn’t take up any floor space. It’s made of plywood, 

hardwood and a store-bought roller. 

Three main design features enable it to work well. The runners are made of hard maple that resists wear and tear. The 

sliding mechanism is a dovetail that allows the roller to move closer to the table for short pieces and farther from the 

table for longer boards. The roller can be made level with the top of the table saw because of an elongated hole for the 

bolt that connects the roller 

assembly to the extension assembly.

VIDEO: We film videos of many Tricks of the Trade in use in our shop, and post them online, 

free. Visit popularwoodworking.com/video to watch. 

WEB SITE: Visit the new Tricks of the Trade page online. 

BLOG: Tricks editor Kari Hultman writes about woodworking on her blog, The Village Carpenter. 

IN OUR STORE: “601 Woodshop Tips & Tricks,” by Graham McCulloch.

From the February 2012 issue #195. 

Buy the issue now.

About the Author: The Article Index allows you to browse through our 

back issues.
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Finishing: A Must Have Skill Collection  

No matter how tight your dovetails or 

how masterful your marquetry, your 

woodworking projects simply aren't done 

until you apply a finish – and you don't 

want to get that wrong! Here's a 

collection of books and DVDs that will help you get it right the 

first time, every time.  
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