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My parents grew up in Danbury, NH as did I, being 
number four of eleven children. We lived on a small 

farm where my shop is now, and out of necessity learned to work with our hands. My 
father was a “jack of all trades—master of none” having a garage, a store, being a caretaker, 
logger, plumber, electrician, real estate agent and mostly wheeling and dealing to make a 
living. There were always guys hanging around his shop and he learned that he needed to 
outline the hand tools on the wall so that they would find their way back. This is where 
I learned to know where all of my tools are at any given time.

Life is Not a Straight Line
My earliest experiences in woodworking were raiding my grandfather’s tool box to play 

with the tools and then leaving them outside to be lost and to rust. Next would be when 
my parents bought a grocery store which had an unfinished rowboat on the second floor 
and my father hired Art Rainey to finish it. He “gave” my brother Jim and I to Art to help 
out. I was probably twelve at that time. So, I learned to use a very dull block plane for 
which Art complimented my ability to my father. That was earth shattering because men 
did not usually give out praises to children.

So, I got hooked, and with my mother’s help I built my bed with surrounding shelves 
and a closet, but no door since I didn’t know how to make one or how to hang it.

 High school was all about going to college so I never took shop, only mechanical 
drawing. I was bound to UNH where I took Wildlife Management and then worked for 
the NH Fish and Game for a summer becoming disenchanted and not knowing what to 
do next. After another semester, the wild life got the better of my grades and I dropped 
out.

One day in the spring, a contractor came into the store looking for someone to lug 
block and mix cement for a day and my father promptly “volunteered” me. I only weighed 
125 lbs. but I managed to keep up while he laid 350 block that day and he gave me a job 
for $2.50 an hour! I learned to build houses from the ground up since we did everything 
ourselves. However when business was booming, we just did the framing and finish.

In 1982 I took off and went to Colorado and worked there until their economy 
tanked. So, I came home and in ’85 I went to work on my own and have done mostly 
small additions, remodeling and a lot of custom interiors. I like challenges, the weirder 
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Myrl Phelps 

When I was asked to write about the life experiences 

which led to my present day woodworking, all I could 

think at the time was “Thank God I didn’t have to 

give a speech!”
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the better. It wasn’t until I got a Makita 2030n, which is a jointer/
planer combination, that I felt as though I was doing woodworking. 
Then I took every piece of twisted hardwood that I could find 
and tried to make it into something ! I made birds-eye maple 
countertops with cherry inlays and oak cabinets for my house and 
a sculpted newel post from birch that someone was going to throw 
away because the boards were useless. My whole house was custom 
and then one day the bank took it, even though they didn’t work 
on it at all !

Around that time I took a one day dovetail class with Dana 
Robes and by the end of the day he asked me if I wanted to work 
for him. Well, I was strapped for money and figured that he 
couldn’t pay enough so I told him that I wanted to build furniture 
on my own. I guess we all do things that we regret later on!

After that I went to NHTI night school for Architectural 
Engineering. I would go for two nights in a row and then drive to 
Connecticut and work for five days, trying to save my house from 
the bank. The job lasted six months and after two years I dropped 
out of school again. Life was extremely stressful then and there 
were a lot of other things going on at that time.

In the late 90s I took carving classes with Demetrios Klitsas 
on a regular basis and a weekend class with Peter Benson from 
England. But my personal life was in turmoil, work was booming 
and I couldn’t handle it any more, so I sold all of my tools (which 
I have done before) and took off “Down Under” with my son, 
Jamie. He was 23 and I was 46, so he was old enough and I was 
young enough to do what we wanted. We spent a month on the 
South Island of New Zealand, celebrating the millennium there. 
Then we went to Tasmania for one month and the “Big Island”, 
Australia for another four months. I had to come back, kicking 
and screaming, due to a truck payment and Jamie stayed to work, 
later going to southeast Asia for three months.

A year later I was living in a cabin outside of Booneville, N.Y. 
It was two miles off of a town maintained road with no electricity, 
water, or sewerage and only a fireplace insert for heat. I spent 
almost a year there, writing and reflecting and watching the mice 
run around. They are actually quite entertaining!

Then the money ran out in January and I needed a job. The 
only ad I could find was for a small custom hardwood door shop 

in Hammond, N.Y., which is on the St Lawrence River. They were 
going to pay $6.50 an hour for planing and jointing parts. Well, 
there was no way that I could work for that, so I went to check it 
out and tried to sell them on the fact that I had a lot of experience 
and could carve, hoping they would lean toward making artistic 
doors. In the end we agreed on $10 an hour, which was good 
money up there, where the average income was only a little over 
$16,000 a year. I never did any carving and after two years I left to 
come home. Six years later when I looked up YesterYears Vintage 
Doors, there were still pictures of me on the bottom of their home 
page. I must have done something right!

My Shop
While working in NY I learned that the most important tool in 

the shop was the dust collector because the dust at the door shop 
was horrendous! I made sure that I got an Oneida system when I 
set up my own shop! But in order to do this I had to know where 
all the machines were going to go ahead of time. That’s not easy 
and it takes a lot of planning. Also, there were no windows in the 
door shop. Now I have four that are 4 ft. high x 7 ft. long. The 
compressor (which leaked) and furnace (that was air and with an 
open plenum aimed at me) are also things that I have done my best 
to distance from my work area.

I took over what used to be my fathers garage where he parked 
his truck. Due to my carpentry experience, I knew better than to 
just move in because there is nothing harder than working on a 
house or building when you have to compensate for things and 
people with every move that you make. So, I reframed for the 
windows, closed off one overhead door and added a small addition 
on the back to house the dust collector and the compressor, this 
having a door so that I can cut the noise level down. 

hen I insulated everything, strapped the ceilings and sheet 
rocked it. Someone else wired it. One thing that I have noticed 
when in other peoples shops is that they paint everything white, 
usually with flat paint and there was no way that I was going to do 
this because after a year they all look dirty and brown. I painted 
mine a pale blue using semi-gloss paint so that any dust is easily 
wiped off, if I ever get around to it. Then there was the lighting, of 
which I put in four rows of 4 ft. fluorescent units because I wanted 
to be able to see, especially on those dismal days of winter.Recent Handtools meeting at Myrl’s shop

Chinese Coffer
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Next was the layout, because the building is only 24 ft. x 28 ft. 
and not everything can be going the length of the building. The 
only thing that does is the planer which is in front of the overhead 
door so that I can open it to run anything over 8 ft. long.

The tablesaw is in the middle of the shop and set at an angle 
so that I can at least rip a 12 ft. board and beside it is the jointer 
which faces the other direction so that once something is ripped 
it can be taken off the saw, moved sideways one step and jointed, 
this to save on space and movement. To the back of the jointer is 
the shaper and at the end of that is my router table which is also at 
the end of the jointer. So I have three machines at different heights 
and the paths cross without running into each other.

The drill press is near the door to the dust collector and angled 
so that a long piece can stick into that room while being drilled 
or extend in the other direction to go over the router table. The 
bandsaw and the mortiser are both on a side wall with the planer. 
Due to the bandsaw being mobile, I can move it a few feet without 
disconnecting anything in order to use it or the other two machines. 
One of my dilemmas when laying everything out was the fact that 
there was a 7 ft. x 7 ft. walk-in cooler in a corner of the building. 
It was already there so that my brother, Stanley, could store meat 
when he slaughtered animals. Eventually, he let me take it out and 
use that area for storage, but it would have made a big difference 
on the layout if that had not been there.

Off to School 
Even after all this I still I felt like I needed to know more and 

took a week long turning course with Beth Ireland. I followed 
this with the nine month comprehensive course with David 
Upfill-Brown at the Center for Furniture Craftsmanship. I cannot 
emphasize enough how excellent an experience it was to attend 
this school! While there I learned from well-experienced teachers 
from all over the world in a situation where everyone was focused 
on making furniture. I was introduced to solid wood construction, 
furniture history, drawing, finishing, carving, veneer, turning, 
bending, marquetry and inlay and so much more. Many famous 

people walked through our classroom including Ozzie Ozborne, 
whose son was considering enrolling.

While at school, I experimented with different styles of 
furniture and materials. I find myself very attracted to Chinese 
and Art Nouveau, in part because they both have flair which is 
uncharacteristic of puritanical New England. The most unusual 
piece that I made was a table of which the base was made of bent 
plywood and the top of man made veneer—poplar that was made 
to look like birds-eye.

The down side is that when the year is over, you feel lost and 
don’t know what to do with yourself for quite some time. Everyone 
is gone and there is no one to ask questions of. Before I went 
to school, I had questions to ask but afterwards I had a lot more. 
That’s what education does to you.

I was very fortunate to be able to attend school and could 
never have done it without 
the assistance and support of 
my girlfriend, Nancy. I owe 
her big time. She also did the 
wood shingle siding on my 
shop!

When I did finish I 
juried into the League of 
NH Craftsmen, joined the 
Furniture Society and the 
Guild of NH Woodworkers 
where I am now working with 
the boat building subgroup 
on a Nutshell pram that is 
getting raffled off this year. If 
I win it, I may just sail away 
on another adventure! In 
the meantime though, I am 
working on individual pieces 
for customers and doing some 
carpentry to pay the bills. 



5Guild of  New Hampshire Woodworkers

As a group, we decided to build the Nutshell pram during the 
Guild summer meeting at The Landing School in June, 2010. 

Harvey Best offered his barn as a location for the build and we 
started on the first Thursday in September.

There are five of us—Harvey Best, Myrl Phelps, Paul Caron, 
Barry Brunelle and me. Seth Kiedaisch started the project with us 
but other responsibilities took precedence. We have been meeting 
at Harvey’s nearly every Thursday since. We usually work two 
hours per evening. The first 15 or 20 minutes of each session is 
started with coffee and baked goods courtesy of Harvey’s wife.

 I estimate that an individual having no previous experience 
can build this boat in 125 to 150 hours. All operations can be 
accomplished by one person working alone, but some operations 
like positioning and fastening planks is better done by two.

Speaking for the Boat Building subgroup, it is one of our goals 
to start—and finish of course—other boat building projects in 
places convenient to all members. It would be wonderful to have 
five or six boats being built all at the same time in various parts 
of New Hampshire. To pull this off with any measure of success, 
other lead people would have to come forward and other “barns” 
or workshops would have to be offered. 

The cost to build a quality small wooden boat surprises many. 
For example, the subgroup will accrue approximately $2,000 in 
material costs for the Joel White designed Nutshell pram. Many 
were surprised when the question of cost was asked at the February 
guild meeting at David Lamb’s shop. 

When planning for its first “group build,” the subgroup made 
the conscious decision to use the best available materials for the 
sake of quality and safety. And without a doubt, quality materials 
are more pleasant to work with than some of the less expensive 
alternatives.

The materials being used to build the Nutshell are listed on 
page 7. I offer less expensive options where I can, and try to 
justify the choices we have made. By using substitute materials, 
we realize a materials cost savings of nearly $840. A bit of effort 
and imagination may score additional savings. It’s worth a try if 
it means the difference between building a boat and not building 
a boat.

The WoodenBoat Store offers a kit for the Nutshell pram. All 
premium materials are used in this kit and most parts are pre-cut. 
The kit sells for $2,500 but does not include sail or shipping costs. 

Regardless of the materials used to build your boat, the quality 
of the finished product is the result of skillful workmanship. 
A wooden boat built and maintained with care will give good 
service for one, two or more generations.

There are thousands of good small boat designs available and 
many of these designs can be built for just a few hundred dollars. 
First you must decide what your boat will be used for and then 
find a design that fills the need. The Nutshell pram is a proven 
design, good for sailing, rowing and towing (as tender for a larger 
boat). Our Boat Building subgroup is aiming for a June launch of 
what we hope will be a handsome and capable little boat. 

How Much Does It Cost?

Boat Building

by Nate Carey

SubGroup Spotlight

Myrl Phelps cutting the bottom panel of the Nutshell pram from piece of 9mm 
Okoume plywood. The location is Harvey Best’s barn in Andover, NH.

Building the Nutshell Pram

photos by  barry brunelle
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Left to right - Harvey, Paul & Myrl laying out and marking the planks 
of the Nutshell.

Harvey checks the bottom plank bevel for accuracy while Paul, Seth, 
and Steve offer plenty of constructive criticism.

Myrl trims forward planks ends flush with bow transom.

Left to right - Harvey’s son Eric, Harvey, Nate & Paul. Mahogany 
guardrail about to be epoxied and screwed into place.

Left to right - Harvey, Nate & Myrl. Harvey has the dagger board 
trunk parts in his hand.

Harvey notching the mahogany the seat.

Nutshell pram continued…
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Nutshell materials as it is being built by the Subgroup
  1 each – set of plans (5 sheets) as drawn by Joel White $ 75.00
 
  1 each – 9mm x 4’ x 8’ Okoume Plywood  $ 95.00
  2 each – 6mm x 4’ x 10’ Okoume Plywood $145.00 ea  $290.00
30 bf – 4/4 pattern grade genuine mahogany $7.00 bf  $210.00
12 bf – 5/4 pattern grade genuine mahogany $8.00 bf  $96.00
  4 bf – 8/4 pattern grade genuine mahogany $9.00 bf  $36.00
28 bf – 2x CVG* Doug fir $4.00 bf  $112.00
  2 bf – 8/4 FAS White Oak $5.50 bf  $11.00

Sub-total for lumber and plywood $850.00

Screws, bolts, and other fasteners (all silicon bronze) $100.00
Brass half-oval chafing strip (optional) $50.00
Oarlocks (2 pair needed $40.00/pr) $80.00
Rudder hardware $120.00
Sail and all running rigging $455.00
Gunwale Guard (optional) $255.00 
Epoxy, paint, sandpaper, solvents, misc. supplies $380.00

Grand total for premium materials $2365.00

Here are material substitutions that will yield the same Nutshell design but in a less expensive form. 

The seaworthiness of both versions is a result of following the design plan and using tried and true 

construction practices. This “less expensive” version of the Nutshell pram will be no less seaworthy 

than the more expensive version.

Materials to construct a less expensive Nutshell pram
    1 each – set of plans (5 sheets) as drawn by Joel White $ 75.00

  1 each – 3/8” x 4’ x 8’ AB Marine Fir Plywood  $ 80.00
  2 each – ¼” x 4’ x 10’ AB Marine Fir Plywood $100.00 ea  $200.00
30  bf – 4/4 FAS ash $3.25 bf  $97.50
12 bf – 5/4 FAS ash $3.50 bf  $42.00
  4 bf – 8/4 FAS ash $3.75 bf  $15.00
28 bf – 2x CVG* Doug fir (do not substitute) $4.00 bf  $112.00
  2 bf – 8/4 FAS White Oak (do not substitute) $5.50 bf $11.00

 Sub-total for lumber and plywood $557.50

Silicon bronze screws, bolts, and other fasteners $100.00
          (substitutes are available, I would recommend against it)
Brass half-oval chafing strip (optional - eliminate) $0.00
Substitute oarlocks (2 pair needed $25.00/pr) $50.00
Substitute rudder hardware $50.00
Substitute sail and all running rigging $315.00
Gunwale Guard (optional - eliminate)  $0.00 
Epoxy, paint, sandpaper, solvents, misc. supplies (no substitutes) $380.00

Grand total for substitute materials $1527.50
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Used Machines—What is the best source 

for used industrial quality woodworking 

machines? What is the best way to evaluate the 

functionality of used machines?—Peter Breu

Dave Emerson replies: Most of my 
used heavy-duty machinery I’ve 

bought from Bob Rougvie of Woodshop 
Machines in Bow—603-228-2066. I 
believe Brentwood Machine is handling 
such machinery again—800-582-7229. 
On older machinery especially, check for 
bearing play. Don’t buy “as is” unless you 
like working on machinery. It is best if it 
was in use and sounds good.

David Lamb replies: The “best source” 
on old machines is to use a reputable 

dealer of quality machines such as Boshco 
or Brentwood. There are many others in 
New England. These sources are not the 
cheapest, but at least you’d have someone 
to go back to if there is a problem. Buying 
for price is always iffy if you have little 
experience in buying these items.

For cheap, go to liquidation sales, 
auctions at factories, or try Craigslist, and 
other online sales locations. These can 
result in good opportunities, but can be 
subject to hidden problems.

Seeing is always the best for buying 
and spending a few thousand $$ on a 
good machine. If its cheap enough, a 
couple hundred bucks can get you some 
solid iron that you can invest a few more 
into and still have gotten the machine 
at a reasonable price. Don’t forget to 
be aware of the motor and its electrical 
requirements. These older/larger machines 
are three phase and sometimes 440 volts. 
Ask questions and also bring straight 
edges to check flatness of table tops before 
plunking down the cash.

These days a good 36˝ bandsaw can be 
had for $400–$500. How good a deal is 
that! Hands down over a cheap imported 
14˝ saw if you have the room.

Peter James replies: If you are interested 
in older heavy machines, one of 

the best places to get lots of good 
information and also purchase machines 
is the Old Woodworking Machines web 
site. The URLs are www.owwm.org and 
www.owwm.com. Several members of the 
Guild are active on the forums. If you visit 
the site you can check out the member’s 
addresses and contact some of those that 
are local. The site also has a classified 
section. Click on the “BOYD” (Bring 
Out Your Dead) at the top of the page. 
Woodworking machines, either new or old 
require tuning and maintenance to get the 
best results.

Older machines that have had 
industrial use may have wear that is not 
present in a machine that has only had 
hobby use. If you are not mechanically 
inclined and really want to get involved 
in used industrial quality woodworking 
machines, I would suggest that you make 
friends with someone who is. Paying 
one of the few vendors in used machines 
to work on a machine in your shop will 
quickly eat up any savings over buying a 
new machine with a warranty.

If you feel that you are up to doing 
some work, but need guidance, the 
OWWM site will help. There are videos 
and Wiki articles on many machines. 
Most older machines will need bearings 
and belts as a minimum.

Jon Siegel replies: Many of the machines 
in my shop are over 100 years old. 

These are the machines I rely on for my 
work. Although lacking some modern 
conveniences and safety features, they 
are built better than most machines 
manufactured today and are simply a 
joy to use. The people who made these 
machines would not be the least surprised 
to learn that 100 years later, we are still 
using them every day—because that is 
what they intended when they designed 
and built them. 

I have restored dozens of antique 
machines, especially lathes—some for 
myself, and some for friends, and even 
for the American Precision Museum in 
Windsor, VT. I have my own machine 
shop, and this helps with repairs because 
I can make bushings, plane worn surfaces, 
and make special screws or fittings to 
adapt modern tooling to old machines. It 
is an amazing feeling to take a 100 year 
old machine, give it the restoration it 
deserves, and know that you have granted 
it lease on another 100 years of service. 
In the 22nd century, someone like you 
will get the machine and do the same 
thing again. Visit the Old Woodworking 
Machines/Vintage Machines web site 
(www.vintagemachines.org), and you will 
see that there are countless people who do 
machinery restoration.

Here’s what to look for when 
considering buying an old machine:

1 Are all the parts there? Obviously you 
cannot simply order the parts from a 
catalog if the company has been out of 
business for years. Missing parts will have 
to be made from scratch, and this can be 
expensive—but frequently similar parts 
from modern machines can be adapted.

2 Are any parts broken? Look for broken 
or cracked castings and evidence of sub-
standard repairs. 

3 Belt driven machines can use a wide 
variety of motors. You can decide what 
motor and/or speed control you need for 
your application. Of course, if the machine 
is direct drive (such as a radial saw), then 
you need to determine if you can provide 
the type of current required.

4 Look for evidence that the machine 
was cared for and not abused. Do the 
adjustments work smoothly and feel like 
they have been lubricated?

5 Any machine that has been outside in the 
weather for a long time is probably not 
worth restoring. 

Ask The Old Saw
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If you take on the project of restoring 
an old machine, here are some things to 
help you along: 

1 Find a good machinist.
2 Learn about motors, switches, belts and 

pulleys, and the new variable frequency 
drives (VFD’s) for motors, that allow 
variable speed, reversing, programmable 
acceleration and deceleration and more.

3 Understand that old machines require 
constant attention to lubrication.

4 Understand that while you may be saving 
thousands of dollars, you are taking on a 
big project. Ask yourself if you love fixing 
machines? If so, this may be a perfect fit 
for you and your shop. 

5 Understand that old machines do not 
have many safety features, and this means 
the responsibility is on you to use extreme 
caution when operating them.

Tablesaw spliTTer—I have a splitter on my 

tablesaw that is bent. It is made of spring steel. 

Recommendations on how to straighten.—
John Watson

Bob Oswald replies: My first reaction 
is to replace it. These things are not 

that expensive and messing around with a 
safety device like this, especially running 
the risk of stressing the metal, probably 
isn’t worth it. Of course if finding a 
replacement is a challenge, head back to 
the tool manufacturer.

sealing cooking UTensils—What are the 

considerations when carving and preparing 

wood for cooking utensils–non-poisonous 

sealing? How to prevent cracking and de-

formation given that they live in heat and 

moisture?—Christopher Briggs

Jon Siegel replies: In the 1970s, I made 
functional turned kitchen-ware in 

large quantities. Since many turners 
were making bowls, I wanted to go in a 
slightly different direction and decided to 
specialize in sets of dinner plates, which I 
sold at craft fairs and craft galleries. Many 
of these plates (and some bowls) made 
their way into my own kitchen, and I still 

use them every day. Several of my plates 
have been used over 5,000 times (no 
exaggeration) by rough estimate, and they 
look the same as they did 30 years ago.

The only finish I ever use for kitchen-
ware is a dip in light mineral oil, and drip 
dry overnight. Within a few days the 
surface will feel dry. Of course the oil does 
not dry (mineral oil never dries), it just 
soaks in.

Many people use a plant based oil, such 
as walnut oil, but I have never had success 
with them because they eventually oxidize 
and become rancid and/or sticky to the 
touch. Mineral oil is designed to be taken 
internally, has absolutely no taste, no color, 
and no odor. Whatever finish you are 
considering for your kitchen-ware—if it 
has any smell at all, don’t use it. Consider 
using no finish. In the long run the finish 
has no effect whatsoever on the service life 
of an object that will be washed thousands 
of times in hot soapy water, because after a 
short time, the finish is gone.

sTain on sofT Maple—I need suggestions 

on surface prep and staining techniques for use 

on soft maple.—Paul Wilson

Bob Oswald replies: Soft maple tends 
to stain blotchy due to differences 

in grain density. A couple of products 
have worked well for me. Seal-A-Cell by 
General Finishes and Seal Coat by Zisner. 
Both are very thin, that is, well diluted 
products, so they tend to absorb deeply 
and quickly into the soft grains and not so 
in the hard grains. Follow the directions 
about how much to apply and how long 
to let it sit before wiping off. They both 
do a good job of evening out a stain effort. 
Because of the sealing effect, it takes more 
stain or a longer dwell time to get the same 
density as untreated wood.

BJ Tanner replies: Maple has a tendency 
to blotch. This may be minimized 

through use of Minwax conditioner. 
Conditioner also works well on cherry. I 
allow the conditioner to dry completely 
before applying stain or dye.

Conditioner is a slow evaporating 

solvent (most likely deodorized kerosene) 
that inhibits the absorption of the stain or 
dye. Maple also shows sanding scratches 
due to it’s close grain and smooth surface. 
Typically I will sand to 150 grit (higher if 
scratches are still present). Sand only to 
the level necessary to make the scratches 
disappear. Sanding to too high a level 
will burnish the surface and will prevent 
absorption of the stain or dye which is 
already an issue with maple. Prep all 
surfaces equally or you will have color 
variation due to differences in absorption.

Another approach is to tone your 
lacquer providing an even surface color. 
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Making a
Traditional 
Chest of Drawers

Tom McLaughlin’s 
 two year long project — Parts 7 & 8

by audi PauliukoNis

December 4, 2010

The December meeting of BIG was the next installment in 
the series Making a Traditional Chest of Drawers with Tom 

McLaughlin. We began working on a major element of that 
project, the drawers themselves.

Before delving into the nuts and bolts of that process, Tom 
began with an aside about good design, recalling how he came up 
with a chair design while waiting on the birth of his third child. 
While sitting in the waiting room, anxiously awaiting the news, 
Tom couldn’t help but notice how comfortable the chair was in 
which he was sitting. Having made mental notes on details of 
the chair’s design and shape, once he was back home he set about 
building his own, improved chair. This goes to show that while 
you can take the Furniture Master out of his workshop, you can’t 
quite take the workshop out of the Furniture Master, even in a 
hospital waiting room!

Wood Selection—Continuing the 
theme of the importance of good 
design, Tom recapped a bit from 
the last meeting on the selection 
of woods for the drawer fronts. 
He suggested looking through 
reference books such as The Fine 
Points of Furniture by Albert Sack 
to gather ideas on arranging the 
grain pattern of drawer fronts. An 
aesthetically pleasing composition 
should enhance the look of the 
piece rather than distract from it. 
One example would be to cut the 
drawer fronts for the two smaller 

top drawers from a single continuous board so that when these 
drawers appear side-by-side in the chest, the grain appears to 
flow across the two faces. To further illustrate the concept, Tom 
showed us a few slides of a highboy he built and explained why 
he chose to orient the grain on the drawer fronts the way he did.

Before getting into wood selection, Tom’s big lesson was—
Don’t skimp on the wood! He stressed the importance of taking 
your time selecting good quality wood with attractive grain. The 
drawer fronts are some of the most visible pieces of wood in the 
chest and saving a few bucks on a piece that you’ve put this much 
time and effort into isn’t really worth it.

One important consideration is the orientation of the growth 
rings. Ideally you want to choose rift or quarter-sawn boards, 
where the growth rings run diagonally to straight across the board 
thickness, rather than flat-sawn, where the growth rings run 
along the length of the board width. The second point was to try 
to purchase sequentially sawn boards whenever possible, as they 
will tend to match up better in color and grain, or at least look 
for material that came from the same tree. Mixing and matching 
isn’t so noticeable in the secondary woods for the drawer sides 
and back, but could be a major distraction on the drawer fronts. 
As Tom put it, and I’m paraphrasing, what we’re doing is trying 
to showcase the beauty inherent in the wood, so we really want to 
work with the best stuff we can get.

As with the sides, if you purchase stock to re-saw in order to 
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obtain your fronts, be sure to purchase it oversize to allow for 
jointing and planing, and be sure to let the boards re-acclimate 
adequately before final thicknessing. Either stand the boards up 
or sticker them after they’ve been re-sawn. They should be OK 
after a few days. Once the boards are acclimated, take some time 
arranging them to see how the grain patterns relate to each other.

Making a Drawer—The first step is to orient the material 
for the front, sides and back in the positions they will occupy. 
Remember to keep the heartwood-side down so that it will ride 
on the runners in the case. Once you have a given drawer’s pieces 
arranged, mark them so you can keep track of where they go. 
Tom suggests marking the sides on the outside front top, and the 
front and back on their front center.

To fit the sides, the easiest thing to do is to take the 
measurements right off the case opening. Place a drawer side on 
the ledge, mark the height of the opening on the drawer side, 
then rip it to that mark on the table saw. Test the re-cut side and 
see how it fits the opening. Being mid-winter, remember that the 
wood is pretty contracted so you want to adjust the height of the 
side to allow for expansion come summertime. Tom suggested 
planing the sides down about 1/16˝ shorter than the height of the 
opening to allow for this movement. Once you have the height 
established, cut the rest of the pieces for that drawer to the same 
height.

Next cut the drawer front to the correct length, again finding 
this measurement by marking it right off the case. Tom suggested 
deliberately leaving the marked line on the first crosscut and 
gradually sneaking up on a nice press fit.

Using a crosscut sled on the table saw ensures a perfect square 
cut, and this brings us to another Tom Tip. Rather than move the 
stop block to adjust how much material you are removing with each 
pass as you sneak up on the fit, use a masking tape shim on the stop 
block instead in order to remove the barest amount of material with 
each pass. Once the front fits well, cut the back panel to the same 
length.

At this point, Tom demonstrated surfacing the visible side of 
the drawer front with a smoothing plane and marked the line for 
the half-blind dovetails along the end grain of the front. Then he 
set the marking gauge to just over the thickness of the secondary 
wood stock and marked the sides, back, and inside face of the 
drawer front.

Dovetails—Being a “tails first” dovetail cutter, Tom then laid 
out the dovetails on the sides and proceeded to demonstrate 
cutting them. One advantage of cutting the tails first is you can 
clamp the two sides together in your vice and hog out the waste at 
the same time, making this method a little more efficient to some.

The entire process of laying out the dovetails and cutting 
them was the same as Tom’s second BIG meeting, when Tom 
laid out and cut the dovetails on the case, but on a smaller scale 
[Vol 2 - No 2 of The Journal — Winter 2010].

Using drawer pins that are 3/8˝ wide at their widest, decide on 
the number of dovetails required for a given drawer and lay them 
out using the ruler method—mark a 3/8˝ wide half pin at the top 
and bottom of the drawer side. Next make a mark at half that 
distance, 3/16˝, within the pin. Draw a pencil line parallel to the 
long edge of the drawer side through each of these points, one at 
the top and one at the bottom of the piece. Decide how many 
tails you will be using for the particular drawer side, perhaps three 
for the smaller drawers. Then take a ruler, place the “0” on the top 
line you drew and skew the ruler until the “3” falls on the lower 
line you drew on the drawer side. Make marks on the drawer side 
where the one and two-inch marks are, remove the ruler and draw 
lines through these points parallel to the first two lines you drew.

At this point, the spaces between the lines should all be equal, 
and their locations at the end of the board represent the centers 
of the remaining dovetail pins. Knowing where all the pin centers 
are, now you can finish laying out the rest of the dovetails. Once 
they are all laid out, cut them as before, being careful to stay on 
the waste side of the line, and paring to the marking gauge line 
with a sharp chisel.

The tails now done, place the drawer front vertically, end-
grain up, in your vise so that the drawer sits proud of the top of 
the vise by the thickness of a drawer side piece. Place the now 
completed drawer side dovetails in their correct orientation over 
the drawer front end-grain, supporting the far end by laying it on 
top of the other side piece. Arranging the pieces this way makes 
it easier to firmly hold the individual pieces in place while you 
transfer the dovetail lines from the sides to the front and back 
pieces. This way they cannot slide around on the surface of the 
workbench. Transfer the pin lines, and cut them as before. The 
bulk of the waste may be removed with a forstner bit on the drill 
press, after which it is possible to carefully sneak up to the line 
with your chisel.
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Drawer Bottom Groove—Once all the pins and tails are cut, you 
will need to run grooves on the inside of the sides and front of 
the drawer pieces. These will be 3/16˝ square, located 5/8˝ up from 
the bottom of the drawer sides and front along the inside face, so 
that they will be fully located within the dovetail and not the pin.

The height of the drawer back corresponds to the height of 
the drawer sides above the dado. Once we have the dado cut it 
is possible to mark the height of the drawer back right off the 
drawer side. Once the back is cut, we’ve got everything we need 
to begin drawer assembly!

February 5, 2011

As Tom noted, one nice thing about the BIG series, and one 
reason it’s great to see some new faces here, is that each 

class can stand on its own as well as be part of the “BIG picture” 
(pardon the pun). For example, the February meeting dealt 
primarily with custom fitting a drawer and applying a cockbead 
to a drawer front. You may never build a chest of drawers, but 
you can learn from a NH Furniture Master tips on fitting out and 
customizing drawers, a great opportunity for any woodworker, 
and one with many applications.

Tom began this session with a little show-and-tell miniature 
display of scale model furniture he built as a means of showing 
prospective clients how a piece they’re considering will relate to 
other pieces. Sometimes an image, in this case a 3-D model, can 
be worth a thousand words when trying to describe a concept. 
A little time invested beforehand can save many hours later on 
down the road. This is a theme Tom has repeated several times 
throughout this project. It is a lesson that bears repeating due to 
its usefulness—always work through the design elements before 
committing to the full-size piece.

The most important factor in a great-fitting drawer with a 
“piston fit” is that the case sides are flat and exactly parallel. The 
best way to achieve these goals is really paying attention when 
cutting the pieces for the case, as drawer fitting time will tell you 
how good a job you did back then. The ends of the case top and 
bottom panels need to be cut perfectly square. While the drawer 
cleats do encourage flatness in the case sides, it’s best to be sure 
the case sides come to equilibrium before planing them flat, to 
minimize any warping.

Glue-up —Gluing up the drawer was again similar to assembling 
the case, though smaller. Tom began by test fitting the drawer 
pieces together to make sure there would not be any surprises 
during glue-up. Everything appeared to go well so he began the 
glue-up process, reiterating again that the proper way to assemble 
the pieces is “down onto the workbench.”

Since white glue has a longer open time than yellow glue, 
white glue was used. First he applied glue into the dovetail sockets 
and sidewalls of the tails and brushed it out a bit with a cheap 
brush. He placed one drawer side flat on the bench, then pressed 
the drawer front vertically down onto the tails followed by the 
drawer back. Once these were in place, he flipped the assembly 
and fitted the final side, again pressing it down onto the front and 
back pieces.

He explained that by fitting the drawer pieces “down” in this 
manner, there is less chance of prying or racking the pieces while 
assembling them. It takes a little practice to know how much 
glue to use during assembly. You want to use enough to make a 
good joint while avoiding a lot of squeeze-out. It’s always a good 
idea to keep a wet rag handy to wipe away any excess. And the 

“sharpened straw” made its second appearance at a BIG meeting as 
a squeeze-out removal tool. A little clamping pressure to fully seat 
the joints, then check for square and manually adjust the drawer 
as necessary to make it square, and the drawer is starting to look 
like a drawer.

Fitting the Drawer—The next step is getting the drawer to fit 
the opening. Tom tried to fit the drawer as is but found it was 
still pretty snug, most likely as the sides were a little damp from 
wiping off the excess glue, and he hadn’t yet planed the pins flush 
with the case. From here it’s a process of sneaking up on a good fit, 
and to hold the drawer securely during the hand planing process, 
Tom showed us how he does it.

Cut a piece of plywood just wide enough to fit 
against the inside of the drawer side, place it on the 
workbench so it cantilevers six or eight inches over 
the edge of the bench, and clamp it in place. Slip 
the drawer, side facing up, over the plywood “hook” 
and now the drawer will be well-supported and at a 
comfortable height during the planing process.

Tom began by lightly chamfering the corners 
of the drawer sides at the joint, then proceeded 
to plane the pins down flush with the side of the 
drawer, gradually coming in from the corners 
towards the center of the panel. The chamfer is 
an important part of the process, as it allows the 
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wood at the edge of the drawer to be supported while it is planed, 
eliminating the possibility of end-grain tear-out at the end of the 
planing stroke. Once the pins were made flush, Tom again tested 
the fit. Finding it still a bit tight, he returned the drawer to the 

“hook” and made several more passes with the smoothing plane, 
stopping periodically to test the fit.

Once it was fitting well with little play and an easy movement, 
he focused his attention on the bottom of the drawer. He fit the 
drawer in the opening and made sure that the drawer front was 
making full contact with the divider, then checked to see how the 
drawer was sitting on the runners. It was apparently looking good, 
and Tom gave the drawer bottom a quick pass with the block 
plane for good measure. He also suggested planing a little extra 
off the ends of the drawer bottoms, creating a shape similar to a 
ski tip to ease the movement of the drawer over the runner.

Tom now examined the reveal at the top of the front of the 
drawer when the drawer front was about flush with the case front. 
One side was a little tighter than the other, so he planed a little 
off the top of the drawer front until he was satisfied that the reveal 
looked clean and even. He stressed the importance of getting the 
fit and reveals right at this point, as once the bead is applied to the 
drawer front, any adjustments to the fit would mean removing 
material from the cockbead.

Once the fit is good, Tom noted that since each of the two 
top drawers is custom fit to its opening, it’s a good idea to use a 
chisel to mark them with a Roman numeral I for the left drawer 
and II for the right drawer, on the inside of each drawer front. If 
you thought of it before you installed the upper divider you could 
mark that with corresponding numerals as well.

Drawer Stops—With the drawer fit well to the opening, the last 
step before applying the cockbead is to plane the drawer face flush 
with its surrounding frame (i.e. the drawer dividers and case sides) 
so the cockbead will protrude evenly. But in order to plane the 
drawer face flush with the frame, the drawer stops must first be 
set in place.

The drawer stops are set on top of the dividers so they index 
just behind the drawer front, bumping just below the dado of 
the drawer bottom. Be sure the stops are thin enough to allow 
additional clearance for the raised panel shape of the drawer 
bottom. Tom makes his stops 3/16˝ thick, 13/4˝ wide and 11/4˝ deep.

It is important to place the stops here, behind the drawer front, 
and not at the back of the drawer because the grain of the chest 

sides is running top to bottom while the drawer sides grain is 
oriented front to back. With seasonal moisture changes, the chest 
sides will expand with summer’s humidity and contract with the 
dry air and home heating of winter. Since the drawer sides front 
to back dimension remains constant, running along the grain, the 
drawer fronts would always be changing seasonally, sometimes 
too far out and sometimes too far in, if the stops were set at the 
back of the drawer sides.

To install the stops, Tom carefully put enough glue on each 
stop so the glue will hold, but not squeeze out making a messy 
clean-up job. The glue prepared stops are placed on the divider, 
about 2˝ in from the side and then the drawer is slid into the 
opening. The drawer is set so the lowest point is flush with the 
opening, and reaching under through the opening from below, 
the still wet glued stop is slid forward so it bumps flat against the 
back of the front. After waiting a couple minutes for the glue to 
grab, the drawer is carefully removed so not to disturb the stops. 
Now with clear access, the glue blocks can be pin-nailed and/or 
clamped in place until the glue sets strong.

With the drawer stops 
set, and the glue dried, 
the drawer is replaced 
in the opening. Now 
marking the high points 
of the drawer face, the 
drawer front is planed to 
fit flush to the opening. 
This process works best 
with a sharp tuned-up 
plane, set to take a 
light shaving. After a 
few swipes of the plane, 

Laminated glue block Frame & panel back
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check the drawer again in the opening, going back and forth until 
a nice flush fit is achieved.

The Cockbead—To make the cockbead material, rip some 1˝ 
thick stock into strips a little heavier than 1/8˝ wide (5/32˝ is good). 
This may seem too thick a bead, but the process of rounding and 
detailing to final fit the opening has a way of thinning up the stock 
to give a nice size bead when complete. With the strips prepared, 
the edges need to be rounded over. You can set up a router table 
with a 1/16˝ roundover bit to get it close, and then sand to blend 
and finish the edge bull-nosed round. Or you can quickly round 
by hand, easily done with the aid of a board dadoed down the 
middle of one edge, just wide enough for the bead material to fit 
easily. Chamfering the corner on each side of the dado and gluing 
in a small stop at one end makes for an effective holder when 
clamped in your bench vice.

The cockbead material can be now quickly rounded over 
by hand planing the corners of the thin pieces, at a 45° angle 
creating a small octagonal shape along the length. Then make a 
few more quick passes knocking of the corners of the small facets 
you created. Finally, tri-fold a quarter sheet of 150 grit sandpaper 
and while pinching it to roll around the planed edge, sand back 
and forth a few times until smooth. Repeat with 220 grit, and the 
cockbead stock is ready.

To cut the rabbets on the drawer front for the bead stock, set 
the blade height on the table saw to 5/16˝. The bead stock is 1/8˝ 
thick, approximately the thickness of the saw kerf, so the saw 
blade will be riding close against the fence. Make a test cut in 
a piece of scrap to see how the bead stock fits. Once it fits well, 
make the rabbet cuts along the sides of the drawer front first, with 
the front face of the drawer riding against the saw table and the 
side of the drawer along the fence. Do both sides, and don’t worry 
about tear-out as the top and bottom rabbet cuts will remove it. 
Then set the far edge of the blade 5/16˝ from the fence and the 
blade height to just shy of 1/8˝. Pass each drawer side over the 
blade with the front of the drawer riding the fence this time, and 
this will cut a nice recess for the cockbead to sit against.

With the sides done, the next step is to rabbet the top and 
bottom of the drawer front. As our drawer front is a little thicker 
on one side after it was planed flush to the case front (it’s 3/4˝ 
thick on one side and 13/16˝ thick at the other), we want to set 
the tablesaw blade height to just less than 3/4˝, so that it barely 
doesn’t come through the wood. As always, do a test cut before 
committing the actual piece to the saw blade, and if it’s good, 
proceed to cut the top and bottom rabbets. Use a sharp knife or 
razor blade to carefully slice off the remaining wood at the top 
and bottom of the drawer front.

Basically, the bead stock will completely replace the visible 
part of the top and bottom of the drawer front panel. Using a 
chisel, carefully clean up all the corners of the rabbet cuts so the 
bead stock will fit in the rabbet cleanly and make full contact with 
its mating surface.

Rip the bead stock to width so that it sits flush with the back 
of the drawer front at its widest point and proud of the front 
of the drawer by a strong 1/16˝. Ideally, the drawer front would 
be of perfectly uniform thickness, but as the sample front has a 

slight variation in thickness, we need to rip the bead stock to the 
thickest width it will need to be so we can plane it to fit. Once 
the bead stock has been ripped, it needs to be cut to length, which 
amounts to a little longer than the drawer front.

Tom placed the two pieces of bead stock in the vise, bead 
down, and planed off enough width so that the bead stock sat 
flush against the back of the drawer front and proud of the drawer 
front a uniform strong 1/16˝ or 3/32˝. Tom achieved this by quickly 
knocking down the narrower end to width, then gradually planing 
off the remaining “bulge” until it was flat.

At this point, Tom glued the top and bottom cockbead to the 
drawer front. Be careful not to use too much glue, and as the 
bead stock is a little long, the ends should be overhanging the 
ends of the drawer front. Clamp the beads in place using cauls to 
distribute the pressure, and begin to prepare the side bead stock 
by ripping it to width. Tom suggested hand cutting the miter for 
the side beads, as due to their size it’s a forgiving cut to make and 
often quicker than setting up the miter sled of the tablesaw.

To cut these miters, Tom has a small length of stock with a 
dado cut in it, just wide enough to slip the bead stock into. He 
marked a 45° line across the stock and a straight line down from 
the 45 to help guide the cut. He proceeded to quickly cut a clean 
miter across the bead stock.

Using the “drawer hook” at the bench, Tom carefully planed 
the protruding ends of the top and bottom bead stock flush with 
the drawer sides. Next he prepared the top and bottom bead stock 
to accept the side stock by creating a miter cut beginning at each 
corner and extending back towards the rear of the drawer. This 
small miter is easily cut in place using a sharp chisel and carefully 
paring down across the end grain of the bead stock until a sharp 
45° angle is achieved.

The side beads are easily cut to length by marking them right 
off the drawer. Hold a length of stock up against the drawer 
side so that it’s long (non-mitered) side lies against the drawer. 
Mark the other end to length and cut the miter a little long, then 
carefully trim it to fit the “pocket miter” formed between the top 
and bottom cockbead.

With that, the meeting ran out of time, so in April we’ll pick 
up again with the drawer bottoms, chest back and top. We might 
even be getting close to finishing this major project! 
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Some feel that CAD (computer-aided design) is a very useful tool, while 

others worry it might hinder the creative process. A while back, I was 

designing a Tansu step chest and I got to answer this question for myself by 

trying CAD for the first time.

I started out making some drawings on paper, as I always do. The thing 

about a Tansu step chest is that there are an infinite number of ways to design 

the drawers and doors. I did three drawings with various arrangements. I 

wanted to play around with other ideas, and an earlier conversation about CAD 

came into my head. I decided to try it. I spent an hour doing tutorials on Google 

Sketchup and was on my way. It was a bit frustrating at first, but eventually I got 

the hang of the basics. I made a couple of different designs for the chest. It was 

pretty easy to change the dimensions and placement of drawers and doors, and 

I was able to make several copies with small variations in each. However, when 

I wanted to add a curved element, I had trouble with the curve tool. I could 

not get it to do what I wanted, and finally gave up. The CAD was hindering my 

creative process! Of course, this was because I didn’t know the program well 

enough to get it to do what I wanted.

I concluded that CAD can be a useful tool, but in order to use it properly 

one must (1) have a good software program and (2) be very skilled at using it. 

It also helps if you enjoy using computers. I, myself, spend a lot of time on the 

computer at work and at home, and when I’m in my shop I don’t want to be 

anywhere near a computer. When I sit at my bench with a large sheet of paper, 

a pencil, eraser, ruler and square, the rest of the world vanishes and it’s just me 

and my thoughts. I feel more relaxed and centered than I do anywhere else. 

When I put my pencil to the paper I actually feel my creative energy begin to 

flow.

An artist that I know told me that it’s very important to “doodle” in whatever 

craft is yours. Doodling is playing around with whatever comes spontaneously 

to you, without any particular end-point in mind. Don’t wait until you have a 

fully-fledged idea before putting anything on paper. The doodling gets your 

creative juices flowing and leads you to things you never could have imagined. 

John Whiteside had this experience with the guitar. One day he just started 

doodling on it, making “nonsense” music, plucking here and there. What 

emerged was his own unique style. He had found his creative center, which he 

didn’t even know was there.

People might be surprised to know I was once 

a computer engineer, albeit specializing in 

making computers user-friendly. The layout of the 

keyboard (inverted T cursor keys, function keys above, 

numeric keypad to the right) you are using is almost 

certainly the design that came out of the group I 

managed—it became the world standard.

But, frankly, computers were always a struggle 

when it came to having them do something 

authentic in the real world. Approached on their own 

terms they are fascinating—I loved writing “spaghetti 

code” and would dream about its complexities, 

decipherable only by me.

But when it comes with interacting with the 

world of human concerns, they still haven’t got it 

quite right. They (computers) impact it, alter it, to be 

sure. But there is still something quite clumsy about 

their effect—John Whiteside. 

Does CAD 
Hinder the Creative Process?

Can we doodle in CAD? I suppose you could doodle on 

the computer if you were skilled enough. But it just doesn’t 

seem to lend itself to that. Some folks might not need 

to doodle—they are already deeply in touch with their 

creativity and by the time they lay a hand on the computer 

mouse, they know exactly what they want to do. Personally, 

I need to doodle.

I also like the feel of paper and of the pencil in my 

hand. I even like erasing, seeing lines disappear and appear 

somewhere else, and how adding the slightest curve here 

or widening an element there changes the feel of the 

whole drawing. I like the silence and the simplicity of it. 

And I like how moving from a drawing to holding the wood 

in my hands is like looking at a picture of a long-lost friend 

and looking up to see them standing in front of you. 

by moNiCa raymoNd
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Stave Construction

by Claude duPuis

cut across the entire length of the trial piece. Using a hold down 
clamp is a good idea (Photo 1). It keeps the fingers a safe distance 
from the blade and increases the accuracy of the cuts.

Cut all eight pieces (one side). Mark both the miter gauge and 
stop block locations on the sled for future use. Now reposition 
the miter gauge. Using an beveled stop block (Photo 2) position 
it to make the opposite compound miter cut on the layout piece. 
Cut the eight trial pieces.

I have selected quarter-sawn cherry. I chose quarter-sawn with 
the hopes that the resulting effect would give the piece a long 

Having completed several segmented pieces I thought I’d try 
my hand at stave construction. For this I consulted MalcoIm 

Tibbetts’ book The Art of Segmented Woodturning. I found the 
math in segmented construction pretty simple compared to the 
math required in stave construction.

Unlike segmented construction, stave construction requires 
compound miter angles. I cannot give you an accurate 
mathematical description of a given vessel’s segment. You will 
have to get Malcolm’s book for that. But using a good (full size) 
drawing and some basic segmented construction math I was able 
to get by. I decided on the top and bottom diameters and the 
number of segments.

To find the segment angle, divide 360° by the number of 
segments. For example, 360° divided by 8 = 45° (the segment 
angle) divided by 2 because the angle is cut on each piece gives a 
miter angle of 22.5°.

Next we need to find the segment length. For this you need 
to know the circumference which is the diameter x (Pi) 3.142. 
So a diameter at the top of 5.25 X 3.142 = 16.4955 inches (the 
circumference). Divide the circumference by the number of 
segments and you have the length of that segment—16.4955/8 = 
2.06 inches. I did the same for the bottom at a 3˝ diameter. With 
a given length, in this case 71/4˝, the top segment length and the 
bottom segment length you can draw out the slope angle or miter 
gauge angle on the piece. See sketch 1.

Cutting the Staves.
Now the above description will get you pretty close and only 

trial and error can get it exact. Taking Tibbetts’ advice, I built a 
sled for the table saw using 3/4˝ MDF. Using 1˝ would have been 
better but this is what I had in the shop—and I’m not sure where 
to buy 1˝. Be careful with the length of the screws used to fasten 
the miter gauge and stop block. Build the sled like you would any 
other sled only keeping the miter piece adjustable.

Tip the saw blade to 22.5° for the first cut across the sled. You 
will need to fine tune the miter angle with trial and error latter. 
Install the miter gauge using the angle on the layout piece. Install 
a stop perpendicular to the miter gauge at a distance to get a 
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Photo 4—Use masking tape to hold the staves.

Photo 1—The sled. Hold downs get consistent 
cuts and keeps the fingers safe.

Sketch 1—Bottom Section

Sketch 2—Top Section

Photo 2—Note the bevel on the stop 
block matching the stave bevel.

Photo 3—Cut test pieces using clampdowns.
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vertical look. Using MDF for the trial and error part saves the 
good stuff (Photo 3).

Check the dry fit of the sample test pieces the same as you 
would for segmented construction. This is really segmented 
construction with compound angles with one big difference  
which I will describe later. Make adjustments a little at a time. 
You have eight pieces each with two sides so the adjustment will 
be magnified by 16. Use masking tape to hold the trial pieces 
together (Photo 4). Hold up to a bright light and check for any 
daylight between the joints (Photo 5). Close is not good enough. If 
it does not fit tight dry it will be the same when you glue it up. 
Take the time to get it right. You will be glad you did when it’s all 
done. Now that we have a perfect fit, cut the real stuff.

The Splines
The splines are made up one layer of 1/8˝ thick ebony, two 

of maple veneer and two of black dyed veneer. All together it 
equaled 3/16˝. Just before gluing, lightly sand each ebony spline to 
remove any saw marks and to get a fresh surface for gluing. This 
will increase the likelihood of a good glue joint by removing any 
surface oils that may be present (Photo 6).

I used Titebond yellow glue, spreading it with a roller from 
a glue bottle covering the side of each piece with ample glue 
(Photo 7). Placing the glued spline layers in MDF culls, they 
were clamped and left over night to dry. Covering the culls with 
painter’s blue tape helps to prevent the glue from sticking to the 
culls enabling so they can be used again and again (Photo 8). The 
culls will increase the diameter of the piece but I have calculated 
that in (Sketch 1). The calculation need not be exact as we are not 
trying to achieve an exacting diameter, only a proportionate one. 

The Stave Glue Up
There are many methods you can use for gluing up. For 

the lower section, I chose to glue up the staves in pairs using 
a combination of clamps and rubber bands. I glued the pairs 
together making two halves. I sanded the halves on a stationary 
standup 6 x 48 belt sander to true up the fit. The two halves were 
again glued using a combination of clamps and rubber bands.

For the top I chose to glue up the entire thing at one time. 
Using masking tape works great to hold everything together and 
aligned. For clamping I turned two tapered collars, one to fit the 
circumference close to the bottom and another to fit towards the 
top. With spacer blocks between the two collars, I placed the 
entire assembly in the press (Photos 9, 10 & 11).

Now for the Turning
This is where stave construction really differs from segmented 

construction. It is the part I found most difficult. I now have a 
long tapered barrel shaped piece with tapered uneven segments at 
either end. How do you mount it to the lathe and not only keep 
it centered but keep the axis in perfect alignment? This will take 
some experience to master—if that’s possible. What I ended up 
doing was turning a wooden plug to fit at either end with a wood 
dowel between the two to keep the bottom one from being driven 
away from the end.

With the two plugs and dowel in place, I was able to mount Photo 7—The splines. A five piece lamination.

Photo 6—Sand the ebony just prior to gluing.

Photo 5—Check the fit and make adjuastments as needed.
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the stave between centers. True up the exterior and square off the 
top and bottom in perpetration for the base glue up (Photo 12). 
Glue the top of the stave to a glue block keeping it perfectly 
centered. Remount to the lathe and true up the bottom.

Grain Direction
This is where segmented construction and stave construction 

differ. It is important in any segmented work to keep the grain 
direction consistent throughout. This will help keep wood 
movement to one direction and with some luck it, will stay in 
one piece (glued up pieces). In segmented construction the grain 
is horizontal and it is easy to lay one ring atop another without 
much concern about joint strength. In stave construction, we are 
gluing end grain to end grain—not a very strong joint. In order to 
strengthen the joint, it is advisable to make a mortise and tenon 
joint in order to get some side grain to side grain in the joint 
(Photos 12 & 15). 

The Vase Base
With the bottom already trued up, glue black dyed veneer and 

then maple veneer to the base of the vessel. Create a recess to 
straighten the glue joint (side grain to side grain). Because I am 
looking for a finished 1/4˝ wall thickness it is imperative to locate 
the recess as close as possible. In order to locate the recess, rough 
turn the inside only as far into the vessel as needed to true it 
round. This will become the finished inside diameter. Locate the 
recess from this point. Remove from the lathe.

Glue up a segmented Ebony ring to the right size keeping 
the grain vertical. Glue it to a waste block and true it up. Cut in 
the half mortise and tenon joint checking frequently for a snug 
fit. Part the ring off the waste block and glue it to the vessel base. 
Remount the vessel to the lathe and true up the bottom. Turn a 
slightly tapered hole at the bottom for a maple plug to complete 
the bottom (photo 23).

Now glue the base to a faceplate mounted waste block 
precisely centered. The base will remain glued to the waste block 
until the very end. True up the top and create a recess for another 
half mortise and tenon joint. Again, like the bottom you will 
need to find the center of the recess. Do this by turning the inside 
diameter removing just enough to get it round. This will become 
the finished interior diameter. Glue up an ebony ring of the right 
size, glue it to a waste block, true it up and create an opposite 
recess to fit the recess created at the vase top. Remove the ebony 
ring from the glue block. I use CA glue for this as it will snap free 
with a light tap of a putty knife. Place the parts in the press and 
glue it in being careful to evenly stagger the joints of the ebony 
and stave segments (Photo 12). 

The Top 
I glued up the top section stave and splines as described earlier 

using a full scale drawing to calculate the exact diameter to match 
up with the bottom half (Sketch 2). It would have been simpler to 
use a solid piece for the top eliminating the need to get a perfect 
alignment between top and bottom vase segment pieces. I chose 
segments to see if I could do it. It’s not perfect but pretty close. 

Mount the top staves section to a waste block, true up the 

Photo 8—Spline glueup in MDF culls covered with painter’s tape.

Photo 9—Press disk for glue up at the press.

Photo 10—Press disk in place.

Photo 11—Press disks stacked with spaces in the press.
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top and rough shape the exterior (Photos 13 & 14). Glue up a 
segmented ebony ring of the right diameter to fit a top the stave. 
Still keeping the grain vertical and glued to a waste block, true up 
one face on the lathe. Glue on a maple veneer and then a black 
dyed veneer with the grain perpendicular to the maple veneer on 
the stave section. Back to the lathe, lightly true up the surface 
using sandpaper glued to a scrap piece of pine board. In the last 
step, true up all segments. Again create a recess in preparation for 
the ebony ring. Remove the stave top from the lathe and mount 
the ebony ring back on to cut in a fitted mortise and tenon joint. 
Back to the press and glue the segmented ebony ring to the stave 
being mindful of joint alignment offset. Complete the interior 
shape and sand ready for finish (Photo 15).

The Exterior Turning
We now have a bottom stave and a top stave fitted with a half 

mortise and tenon joint. Connect the two dry—no glue at this 
time. Mount the joined pieces between centers. I removed the 
faceplate from the top section, keeping the waste block and using 
it’s center indent to index the tail stock. Now we turn the exterior 
to the final shape being mindful of the already determined final 
wall thicknesses at the bottom and center joints (Photo 16). Now 
that we have a finished shape on the outside, remove the top 
section leaving the bottom on the lathe. 

The Interior Turning
Hollow out the interior of the lower half maintaining a 1/4˝ 

wall thickness. Complete the interior through final sanding 
(Photo 17). At this point, I applied finish to the interior of the 
lower half being careful not to get finish on the mortise and tenon 
joint that will be glued later. I used three coats of Waterlox while 
sanding between coats.

Remount the upper half. Still on it’s waste block, I used the 
same center hole used to index the tail stock to screw in the worm 
screw of my chuck. I turned the interior and finished the same as 
the lower half (Photo 18). I also trued up the top ebony section. 

Final Turning
Glue the two halves using the press keeping the faceplate and 

waste blocks in place. Mount back on the lathe between centers 
and fine tune the entire piece (Photo 16). Final sand ready for 
finish. Remove the tail stock. Part off the top waste block and 
clean up the ebony top (Photo 19). Final shape the base. Not 
daring to part it off the waste block at this point, I removed the 
faceplate and reversed chucked it between centers using a snug 
fitted dowel through the top vase opening. I held the dowel 
with the chuck at one end and used the tail stock to hold and 
center the base. I turned the base down to the final shape slightly 
concave per typical (Photo 20).

Now, off the lathe for the final time. Sign and date the piece. 
I’m using a tip from Scott Ruesswick to sign all my pieces. It’s a 

˝Uni-ball GEL Impact˝ pen that can be found at any Staples. It is 
acid free and used in archival work.

A few coats of finish and it’s done. The finished piece measures 
4 1/4˝ x 91/2˝ consisting of 133 pieces. The woods used are quarter-
sawn cherry, black ebony, maple veneer and black dyed veneer. 

Photo 12—Note the recess for the half mortise and tenon joint.

Photo 13—Top stave glue up to the waste block. 
Note blocks to keep it perfectly centered.

Photo 14—The top stave rough 
shaped and preped for the top ebony ring.
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Photo 15—Fit the half mortise and tenon 
joint to the lower section.

Photo 16—Finish the exterior.

Photo 17—Complete the inside. Photo 18—Finsh the interior.

Photo 19—Complete the top section. 
No catches allowed at this stage.

Photo 20—Hold your breath for this step.
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I believe the two most important skills needed to hand cut 
dovetails are careful layout and the ability to saw a straight 

line. My method may not be the most expeditious method to cut 
dovetails and it’s just one of several ways to make them. You can 
quicken the process by not using a guide block, and you might 
be faster at chopping out all the waste with a chisel rather than 
removing the majority with a fret saw. A marking knife is great for 
transferring layout lines, but I use a pencil that’s been bevel-edged 
on a sheet of sandpaper.

I use a double-folded piece of paper to offset the marking gauge 
from the guide block about 1/64˝ so the pins and tails protrude a 
bit when joined together. This provides some wood to shave off 
with a hand plane so the mating surfaces can be made flush.

Pins & Tails
Regarding the feather-ruffling question—Pins or Tails? My 

answer is—Yes. For a box or drawer that will have fat pins, I cut 
tails first. Cutting the tails first allows you to saw two tail boards 
at one time. Plus, transferring layout lines from tails to pins is 
easier than vice versa.

For a delicate project with skinny, English-style dovetails, I cut 
pins first. With thin pins, it is very difficult (and in some cases, 
impossible) to transfer layout lines from tails to pins, so cutting 

pins first makes sense. That being said, I’m cutting tails first for 
this drawer with through dovetails at the back and half blind at 
the front.

Always saw with the “show” side facing you. If you do your 
layout carefully, transfer and cut to your lines accurately, and saw 
perfectly straight, your pieces will go together on the first try.

I use a 1:8 ratio dovetail marker for hardwoods and 1:6 for 
softer woods.

Dovetails with Training Wheels
I call this technique: Dovetails with Training Wheels. The 

training wheels are in the form of a guide block that is used to 
keep the chisel perpendicular to the workpiece. This ensures that 
the area that’s removed between tails and pins will be flat. Some 
people like to undercut this area so pins and tails seat exactly to 
the guide lines, but a guide block removes this potential problem.

Once I’ve cut the tails, I use a bevel edged pencil to transfer the 
outlines to the adjoining board, but you can also use a marking 
knife. Take care to make precise marks when you transfer these 
lines. When you saw the waste, cut right to the line (the line will 
just barely be sawn away when you’ve finished cutting). The more 
accurate the layout and cut, the less paring (if any) you’ll have to 
do to fit the boards together.

Half Blind Dovetails

by kari hultmaN

This drawer has angled sides, so the width at the bottom is 13˝ and the width at the top is 15˝.
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My tool arsenal includes: dovetail 
saw, jeweler’s saw, various chisels, 
guide block, plane blade, pencil, ruler, 
dovetail marker, clamps, marking 
gauge, mallet and tiny square.

Decide how deep you want the sides to extend into the 
drawer front. The tails will be cut first.

Use a marking gauge to lay out lines on the drawer front 
that represent the depth & thickness of the side boards.

Lay out the tails on one side board. The line of depth has 
been struck with a marking gauge.

Clamp both side boards together and transfer the layout 
lines across the edges.

Drawer Side (Tails)

Drawer Front (Pins)

1

2

3

4 5
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Saw both boards at the same time. The layout line across both 
edges must be sawn at a perfectly straight 90° to the face of 
the boards. The angle at which you cut down into the boards is 
not as much of a concern.

A coping, fret or jeweler’s saw removes the majority of the 
waste. Be careful not to saw below your layout line.

Cut the end pieces to the line with a handsaw. Lay the cutting edge of the plane blade directly on the line you 
struck with the marking gauge. Back the guide block up to the 
flat side of the blade and clamp the block to the board.

Using a guide block ensures a flat surface between the tails.The guide block keeps your chisel at a perfect 90°. Chisel half 
way down, flip the board and repeat.

6 7

8 9

10

11
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The front of the drawer is on the left and the tails have been cut 
on one side board.

Use a marking knife or bevel edged pencil to transfer the 
location of the tails onto the edge of the drawer front.

Connect these newly marked lines to the depth line on the 
inside face of the drawer front.

A handsaw defines the cut from gauge mark to gauge mark.

Use the guide block again. Alternate by chiseling down into 
the waste…

…and across the waste. Each piece will pop out as you work 
your way down.

12 13

14 15

16
17
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Stoning Your Saw

By stoning, I don’t mean that if your handsaw is misbehaving, 

you should go all biblical on it. Instead, I mean there is a way 

to gently persuade it back to the straight and narrow by using your 

sharpening stones.

If your saw is consistently listing to one side when you are trying 

to saw a straight line, the problem might not be with you, but with 

the set of the saw’s teeth.

If it’s listing to the same side all the time, that means it is cutting 

more aggressively on that side, which in turn means the teeth 

have a greater set on that side. You can decrease the set by laying 

your handsaw on a flat surface and lightly dragging your fine grit 

sharpening stone along the aggressive side of the saw’s teeth. Take 

light passes and test the saw often. It doesn’t take much to correct 

the cut. By doing this, the saw kerf will be made a bit thinner, so if you 

don’t want that to happen, you might want to enlist the help of an 

expert sharpener. Or, play it safe, and just purchase a Lie-Nielsen saw.

The last photo was added because I had used a rip saw to make 

the crosscuts. I used my dovetail saw because it is my favorite, it 

was within reach, and I like the physically smaller size of the saw 

compared to my crosscut saw. Nonetheless, the proof is in the 

photo—both the rip and crosscut Lie-Nielsen saws work great!

Bevel Edged Pencil

Marking layout lines with a pencil always leads to “Do I split 

the line or save the line?” Here’s a way to narrow the line, 

but still be able to see it, and resolve the issue.

Use a piece of sandpaper to create a flat side on your sharpened 

pencil, then ride the flat edge along your straightedge. The line you 

create will be the exact location of your cut. I mark dovetails this 

way and transfer lines from pins to tails. It is surprisingly precise. It 

does not, however, allow you to mark lines in tight quarters, as in 

transferring marks from tails to ultra-thin dovetails. For that, you need 

a thin-bladed marking knife.

Using a pencil with a bevel edge leaves a mark that is easier to 

see than a knife mark. Sometimes you need that, especially if you’ve 

reached that 40+ year old bifocal age (raising hand).

Half Blind Dovetails continued…

15ppi Rip Saw

13ppi Crosscut Saw
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Geometry Challenge—A friend accused me of never showing 

anything that I’ve screwed up. So here it is. Because I’m 

missing a math gene and my brain is geometry-challenged, my 

boards are not aligned along the top and bottom edges. To transfer 

the tails’ outlines to the front board, I aligned the top and bottom 

edges as I would with a square project. But beveled sides require that 

the boards be offset when you transfer your marks.

I still don’t know the equation to figure out the measurement for 

the offset, but fortunately the depth doesn’t matter in this project, so 

I can plane the top and bottom edges to match. 

Kari lives in Pennsylvania and owns a graphic design agency 

which keeps her in lumber and tools. She also edits the Tricks 

of the Trade column for Popular Woodworking Magazine. Any free time 

is devoted to woodworking and her blog. And ice cream. Find Kari’s 

blog at www.villagecarpenter.blogspot.com.
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Most of my work has veneer in it somewhere. Sometimes it 
is just a highly figured back splat in a chair with the rest of 

the chair made from solid wood, or sometimes it’s a desk or table 
and every surface of the piece is covered with veneer. 

The primary reason for using veneer is that, for the most 
part, you can get more variety of species and the best examples 
of highly figured wood only in veneer form. It is a well known 
fact that even at the logging stage of lumber making, the logs 
are separated into saw logs and veneer logs, veneer logs being the 
prime quality examples of the log harvest. It is much more labor 
intensive to turn a log into veneer than it is to cut it into boards 
and planks, therefore the veneer mills choose only the best logs.

The veneer log can net a much larger yield and profit for the 
mills and veneer suppliers, so if the log has any visible defects in 
it, it is usually rejected as a candidate for the veneer mill and is 
then cut into lumber. Most veneer mills slice the log, much like 
when you buy meat at the deli counter, so there is no sawdust 
waste from the process.

When you consider how we woodworkers use wood with all 
the waste produced as the log is cut into planks and boards, then 
it comes to our workshop and is further cut into smaller and 
smaller furniture parts, the waste is tremendous. Veneer on the 
other hand is sliced from the log and instead of reducing it further 
to sawdust, it is built up into a desired pattern and overlaid 
onto a substrate. Quite a few species of the available veneers are 

exotic species, but if you are going to use rare, exotic wood, it is 
ecologically sensible to use veneers.

Veneer
Commercially available veneer is usually 1/40˝thick. You can 

get some species in thicknesses up to 1/16˝ thick, but for the most 
part, when you order veneer, it is going to be around 1/40˝ thick. 
This is then glued to a substrate material. When you order veneer 
from a supplier, it is rolled up and shipped in a box. When you 
receive it, you should unroll it and store it flat. You must keep the 
veneer with all the leaves in a consecutive stack, or flitch. If you 
re-arrange the consecutive order, it will mess up the outcome of 
the pattern as you bookmatch the leaves.

One basic rule when working with veneer is that whatever 
you do to the face of a panel, you need to repeat on the back of 
the panel to balance the tension and stresses the veneer and glue 
applies to the substrate. If you were to veneer only one side of a 
panel, it would definitely cup or warp.

Substrates
The typical substrates are MDF (medium density fiberboard), 

plywood and solid wood. All can be used successfully as a substrate, 
but different rules apply to each.

When using MDF, you don’t have to worry about grain 
direction. You can glue up a pattern without worrying about 

Veneer Basics

by terry moore



29Guild of  New Hampshire Woodworkers

photos by Claude dupuis

substrate stress and movement. If you use plywood—baltic birch 
is a good example—you have to apply the veneer at 90° to the 
face veneer of the plywood. When veneering over solid wood, you 
have to apply the veneer in the same direction as the grain of the 
solid wood substrate.

Glue
For small projects, such as table aprons, chair parts and small 

table tops, Titebond III is a good choice. It can be cleaned up 
with water and is easy to use straight from the container. When 
dry, it is waterproof and permanent. I generally use a 3˝ low nap 
paint roller to apply the glue.

For larger projects such as a desk or tabletop, or when I’m 
using oily woods such as rosewood or ebony, I use Unibond 
800—a urea formaldehyde glue. This is a little more fussy to use 
since you have to mix the resin (liquid) and the catalyst (powder) 
together in a container using a small paint mixing paddle in a 
cordless drill. When the glue is mixed, I apply it with a roller, but 
you have to throw away the roller and any extra glue because there 
is no stopping the chemical cross linking of the resin and catalyst. 
You mix only the amount of glue you need for each glueup.

This glue also requires the room temperature to be around 70° 
and a much longer time in the veneer press. Unibond also has a 
much longer open time before it begins to set up, so whenever 
time is a major consideration such as in a large project, Unibond 
would be my first choice. It is an excellent, permanent glue for 
table tops, and any furniture that will potentially be placed in 
warmer temperatures such as direct sunlight. Heat will not soften 
the glue and cause glue creep. This is one of the main reason 
why Titebond I or any yellow glue should not be used for larger 
glueups. It is thermoplastic and the warmer the glue gets, the 
softer and more flexible it becomes. On large surfaces, over time, 
you will notice fine checks in the veneer surface due to this glue 
creep.

Veneer Press
I use a vacuum press for my veneer work. You can use a 

mechanical press if you have one, or you can make a press with 
commercially available press screws. I however, would strongly 
urge anyone considering using veneer to first buy a vacuum press. 
These are available from a number of sources on the internet, 
but I like the pump and bag that Vacuum Pressing Systems 
(www.vacupress.com) of Brunswick, ME sells. They also sell the 
Unibond 800 glue along with other veneer supplies.

The vacuum bag is usually a vinyl or urethane bag coupled to 
a vacuum pump which evacuates the air inside the bag. Inside the 
bag is a platen which is scored in a 6˝ matrix to aid air evacuation. 
When a vacuum is created, the weight of the atmosphere exerts 

tremendous pressure and acts as a clamp, pressing the 
veneer flat.

Cutting and Matching Veneer
The simplest veneer match is a two piece bookmatch. 

This is when you cut and join two consecutive leaves 
of veneer on one edge and one piece is turned over 
like you would turn a page in a book, hence the term 
bookmatch. The resulting pattern is a mirror image from 
the centerline of the panel. This veneer panel could 
be glued to a solid wood core and used as a table top. 
Or you could square off the veneer panel and add a 
mitered veneer border around it. When it is glued to 
an MDF substrate, this “frame and panel” could be 
used as a door or end table top. Other patterns such 
as a sunburst are going to be more complex, so if you 
have never worked with veneer before, start small 
until you have mastered the technique, then move 
on to the bigger challenges.
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Joining the Veneer
There are many different ways to cut and join veneer. Some 

people clamp the veneer between two pieces of MDF or plywood 
and send it through the table saw. Others rough cut the veneer 
oversized, and then clamp it between two sheets of MDF using 
a router with a flush cut bit to create a straight joint. I knew 
someone who, after clamping two pieces of veneer between two 
boards, would simply touch the veneer edges on a stroke sander 
and that was all that was needed for a good joint. All these method 
work well and produce good results. I personally prefer the 
control of handwork when it comes to cutting the veneer. I use 
a traditional veneer saw and if it is sharpened correctly, nothing 
else is needed. Two pieces of veneer are cut at the same time using 
a piece of MDF as a straight edge and the resulting joint can be 
taped together right off the saw.

Sharpening the Veneer Saw
When you buy a veneer saw from a tool supplier, the teeth may 

or may not be sharp. The teeth on the blade are usually stamped 
out on the steel blank and left that way. I use a small triangular 
jewelers file to file the teeth. One or two strokes is all each tooth 
needs. They should be filed 90° to the blade like a ripsaw. After 
I’m sure the teeth are sharp, I then file a knife edge on the outside 
edge of the blade and flatten the inside edge on an oilstone. So 
now the tool acts like a saw and a knife when it is cutting. After 
a lot of use, you will have to re-sharpen the saw in the same way. 
Just like a chisel or scraper needs constant maintenance, so does 
the veneer saw, otherwise you will not get good results.

The inside edge of the saw is held firmly against a straight edge 
of a piece of 3/4˝ or 1˝ MDF and is drawn over the veneer in a 
series of light strokes to achieve the cut. If the saw is sharp, the 
joint is ready to be taped up right after using the saw, no other 
planing or routing is required.

Veneer Tape
This is where my system becomes somewhat unorthodox from 

anything you may read in articles about veneer work. Generally, 
I use 3/4˝ masking tape purchased from my local hardware store. 
Do not use automotive masking tape as it is much thicker and the 
adhesive is much stronger than the standard hardware store white 
masking tape. The cheap stuff is best for veneer work. It is much 
thinner than the automotive variety, and therefore won’t leave a 
deep impression in the veneer under the pressure of the press. Do 
not use painters blue tape for this same reason, it is too thick. This 
is one instance where cheaper is better. One of the reasons most 
books and articles tell you not to use masking tape is that after 
it has come out of the press, it can be hard to remove and can 
sometimes tear the grain of the veneer. I use a household iron set 
on the wool setting to soften the adhesive on the tape. It can then 
be peeled off quite easily.

Regular veneer tape is made from very thin paper and one side 
is coated with animal hide glue. This has to be moistened before 
you apply it, you then roll it with a small wall paper roller to seat 
it while the glue grabs. Removal of this traditional tape is also a 
little bothersome. You have to re-wet it and peel away the paper, 
and with a damp cloth, you have to remove as much of the hide 
glue as possible before sanding. If you don’t remove all the glue, it 
will be visible when you apply a finish. There are some instances 
such as veneering curved surfaces when I need the permanence of 
the traditional tape. Masking tape under the pressure of the press, 
on a curved surface can tend to creep and the joint can open, but 
for flat work I generally use thin, cheap masking tape and for 
years I have gotten great results. 

Simple Veneer Frame & Panel Project
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As a simple first project, let’s make a frame and panel end 

table top measuring 18˝ x 18˝. First you will have to cut an 

MDF substrate to 17-3/4˝ square. This is then edged, or lipped with 

1/8˝ x 13/16˝ solid wood. I glue this on using Titebond III and a strong 

automotive masking tape as a clamp. The tape (green color) is a 3M 

product available at Sanel Auto Parts. I use 1˝ wide tape and make the 

pieces about 4˝ long.

After the glue has been applied to the edge of the MDF, I apply 

the tape by pulling down on both sides until the solid wood edge is 

in firm contact with the substrate. All ends of the wood lipping are 

mitered. When the glue has dried, hand plane and scrape the wood 

lipping level with the substrate.

The veneer “frame” around the outside perimeter of the panel 

will be 2˝. This borders an inner 14˝ square veneer panel. I start by 

first making the panel. Begin by taking the two pieces of veneer for 

your panel. Allow an extra inch in length and width than the finished 

panel size. Lay the veneer on a flat surface such as a piece of MDF or 

plywood, and line up the straight edge to cut about 1/8˝ off the edge 

of both pieces of veneer at the same time. Keep pressure on your 

MDF straightedge until you have cut through both leaves of veneer.

Then flip one leaf over like opening the page of a book. Use small 

pieces of the thin masking tape about 1-1/2˝ long to tape across the 

joint at 90°. I call this stitching the joint.

Constructing a Simple Veneer Frame & Panel
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I then run a piece of tape along the length of the joint. Make a 

pencil mark 7˝ to either side of the centerline at the top and bottom 

of the panel. These lines define the final width of the panel. You can 

now cut both sides of the panel using the straightedge and the saw.

Now turn the panel 90° and using a framing square, mark one end 

of the panel with a pencil line. Line up your straightedge to this line 

and cut it using the veneer saw. Be careful not to rip the grain when 

pulling the saw towards you. When making an end grain cut, the 

near edge will have a tendency to tear out, so I start the cut by back 

cutting, or pushing the saw through the first inch of this closest edge. 

Then I start at the back edge and pull the saw towards me.

With a sharp saw, not much pressure is needed. It is better to 

make a few light cuts than to try to cut through in one or two strokes. 

You now have a parallel panel with one end square. Measure the 

desired finished length of your finished panel (14˝) and again using 

the framing square, mark a line and repeat the same procedure for 

the other “end grain” cut.

The panel is now cut to size. You could then add an ebony inlay 

line around the outside edge of the panel. These inlay strips can be 

purchased from the veneer supplier or you can make them yourself 

by cutting them from a piece of veneer. I usually make these strips 

1/16˝ wide and run a thin bead of glue on one edge, then tape them 

to the panel. When the glue has dried, remove the tape .

Next we need to add the “frame” parts around it. I usually rip a 2˝ 

wide piece of 3/4˝ MDF on the tablesaw about 20˝ or so long. This is 

what I use to cut my veneer frame parts. Lay this MDF piece on the 

veneer and line up the left side of it with the edge of the veneer. Then 

using the saw in the same way as I have described above, cut four 

pieces for your frame.

You will now have to miter the corners of the frame pieces. 

Working from left to right, I mark the miter and cut it using the saw 

and a straightedge. First cut the miter on the left side of the frame 

piece, then without using a tape rule, line up the left mitered end 

with the edge of the panel and mark the right hand side of the frame 

piece. Mark and cut the miter on the right side. I then tape this frame 

piece to the panel. Continue on around the panel working from left 

to right until you come to the final miter. I again cut the left hand 

miter and tape this to the previous miter, then slip the uncut right 

hand side under the first miter you cut and using a sharp marking 

knife, mark this final right hand miter. Place your straightedge exactly 

on this mark and cut this final miter and tape it in place.

With everything taped together, the frame and panel is now 

complete. I then usually cut and join two pieces for the backing 
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veneer. You do not need to put a frame around this backing veneer 

since it will never be seen. However, you do have to have a backing 

veneer to balance out the panel.

The veneer press is a bag with a plywood or MDF platen inside 

it. On top of the platen, I use a piece of 1/4˝ MDF as a base caul. This 

caul is coated in butchers wax so that any glue seeping through the 

veneer won’t stick to it. It is also cut an inch or so larger than the 

project that will sit on top of it. You will also need to cut a clamping 

caul for the top surface of the glueup sandwich and coat this with 

butchers wax too. I cut the top caul oversized by 1/16˝ all round.

With both the face veneer and the backing veneer trimmed to 

fit the MDF blank, we are ready for glue up. I usually apply the glue 

to the underside of the substrate first, then lay the backing veneer 

in place. Turn the substrate over with the backing veneer surface 

flat on the bench. Then apply glue to the top of the substrate and 

apply the face veneer to it. You have to move quickly and place the 

top caul over the face veneer and I then apply thin masking tape to 

each corner of the glued up sandwich to keep it all aligned. It is then 

placed in the press and the pump turned on.

I leave things in the press for about an hour. It can then be 

removed and the edges trimmed and the surfaces lightly sanded, 

remember the veneer is only 1/40˝ thick, so no belt sander. I use a 

random orbit sander with 120 grit, then sand lightly with 220 grit 

followed by a brief hand sanded touch-up and it is done.

This is a simple project with a very basic frame and panel pattern, 

but the same techniques would be employed if I were to make a more 

elaborate pattern like a sunburst, or a multi-panel desk top. Practice 

on this small end table, and you will feel more confident about 

tackling a more complex pattern later.—Terry Moore 
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My wife, Carlene, has wanted to buy a new dining room set 
for years. We were still using the pine set with four chairs 

that she had when we met almost 30 years ago. I kept telling her 
to pick out a style or get a catalog and I would make her whatever 
she wanted. Well, she finally took me up on the offer.

In the fall of 2008, we spent a day driving around the 
Gardener, MA (the former Furniture Capital of the World—not 
so much any more) area looking at dining room sets and taking 
a lot of pictures. I began researching and buying books, but then 
I went to the February, 2009 guild meeting where Matt Wajda 
gave a terrific presentation on chair building. That took a lot of 
the mystery out of the process.

Fast forwarding to the fall 2009 when I had more time for 
projects, I decided to build the chairs first. I began working on 
a couple prototypes and creating the drawings that I would need. 

The prototypes were bandsawn to shape and screwed together just 
to make sure the proportions felt and looked good. Based on the 
prototype and my drawings, I developed a materials list and went 
to Highland Hardwoods for the cherry that I would be making 
the chairs from.

Because I was making a set of eight chairs, accurate setups 
and the use of jigs would be required to keep the fitting to a 
minimum. For this article, I’ve organized the major components 
and the process I went thru to make them. But in reality, I was 
all over the place, working on legs, then rails, then some time 
figuring out a fixture or how to make a cut. I work a full time job 
so all this was happening before work, after work and weekends. 
Out of curiosity I kept track of all my time and kept notes about 
what I did. In the end I logged 240 hours to make all eight chairs 
and spent about $150 per chair on wood and materials.

Dining Room Chairs

by steve CostaiN

The prototypes were made from scraps bandsawn to shape and screwed 
together just to make sure the proportions felt and looked good.
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Rear Legs

Using the plans, I made templates from 1/8˝ plywood to begin 

the roughing out portion of the job. Using the template, I nested the 

blanks as close as possible to conserve material and roughed out 

both of the curved sides at the bandsaw. I milled the leg blanks to 

finish thickness and then on to a shaper jig. I built a two sided jig that 

shaped one side and then moved the leg to the other side to finish it. 

At this point the legs are all the same—they will become rights and 

lefts when the mortising starts. 

I set up my mortising attachment in the drill press and built 

a jig to hold the legs at 10° for the rear rail and 15° for the thru 

mortises with a different setup for each side of the legs. A trick that 

chairmakers use to make the back of the chair sweep open from 

the seat to the top of the crest rail is to twist the rear legs by some 

amount—in my case I twisted them 15°. 

Then using one of the 1/8˝ plywood templates again, I bandsawed 

the curve on the inside of the chair legs—the outside stays straight 

but your eye doesn’t see that. I then used the spoke shave to smooth 

out the legs and sand to final finish. The only part not done was the 

tendons at the top of the legs for the crest rail, that will come later at 

assembly. All through the shaping of the legs, I took care to stay away 

from the area that the rails mount at so that all of the rails mount to 

flat surfaces.

Front Legs

I roughed out the blanks at the band saw and then finish milled 

them to size. While I had the 1/2̋  mortising set up for rear legs, I did 

the mortises for all the front legs. Two of these mortises were at a 

5° angle and two were at 90°. The front legs have a nice little crown 

detail at the tops of the legs. I did the four cuts at the table saw with a 

small sled that I was able to attach stops to for consistency. Instead of 

tilting the blade, I made a 10° wedge for my table saw sled and then 

using the same angle setup, I made a square sanding block (a heavy 

square block with sandpaper double face taped to it) and went thru 

progressively finer grits of sandpaper until the crowns were nice and 

smooth and symmetrical.

Then I setup my taper jig for the table saw to put a taper on the 

inside of the legs.
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Front Rail

After blocking up the material and finish milling it to size, I laid out 

the tendons and the front curve. This rail will have a curve at the front 

exposed side, but it was not necessary on the inside so I set up the 

tendon jig for the table saw. These tendons are all at 90° so cutting 

them was straightforward. I cut all the tendons and bandsawed the 

curve and used the spoke shave and sandpaper to clean the curved 

edge up.

Side Rails

After blocking up the material and finish milling it to size, I laid 

out the tendons. These were a bit tricky because of the angle where 

the side rail meets the front legs and a different angle where the side 

rail meets the rear leg. Again I used a small sled with different angled 

wedges and stops to maintain size and consistency of the shoulder 

cuts. I used my tendon jig and tablesaw to cut all of the cheek cuts. 

Then I laid out and cut the curve on the bottom of the side rails and 

cleaned them with the spoke shave and sandpaper.

Rear Rail

This is the part where Matt Wajda said to treat everything as a 

square blank and then cut the curves after made so much sense.

I made a jig to put in all of the mortises. They are all at different 

angles to match the curve so the jig was essential in getting all of the 

parts the same. After all the mortises were cut, I laid out the tendons 

and the inside and outside curve and went back to the tablesaw, 

tendon jig and sled with wedges and stops to get all of the cuts done. 

Then back to the bandsaw to cut the curves and spoke shave and 

sandpaper to clean up all of the bandsaw cuts.
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Crest Rail

This piece was very much like the rear rail. I made a similar jig for 

the mortises and after the stock was all blocked up and finish milled, 

I cut all of the mortises and then bandsawed the curve on the back 

of the rail, then tilted the bandsaw table to cut the inside compound 

curve, then some work with the spoke shave and a bit of sanding. I 

also used a sanding board made from 1/8” plywood with a couple 

handles and double faced taped sandpaper made fairing the curve 

easy. I made a small template to make the cuts at the ends. More time 

was spent at the bandsaw and spoke shave and they were all done.

Splats

These were the most tedious of all the parts because there were 

so many. I went round and round trying to figure out the best way to 

make 64 plus extras. In the end, I started with blocks thick enough to 

get three splats out of it and using my 1/8” thick template, I laid out 

the tendons. This would require five cuts on each end of the blank 

and then bandsawing one curve and put the part in the shaper jig to 

bring it to size. I then bandsawed the other edge and registering off 

the smooth shaped edge, run thru the shaper again. Then I set up the 

bandsaw to rip off one splat at a time and take a couple passes with a 

hand plane on the blank and rip another one off. Then I hand planed 

the opposite side smooth. To finish the tendons, I picked up on the 

tendon cuts made at the tablesaw with a chisel and pared the sides 

down on both ends. Did I say the there was 64 of these? This took 

forever.

Corner Blocks

In hindsight I went a bit overboard on the corner blocks. I had 

the stock so I made them a bit beefy. They also support the slip seat 

so it worked out OK. I needed 32 corner blocks and wanted them to 

be the same, so I blocked up all the pieces, got them all finish milled 

and then set up in my Bridgeport to counter bore and drill all of the 

mounting holes. As it turned out, due to very small differences in 

each chair, I ended up having to fit each block as I glued and screwed 

them in place.
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Assembly

I did need to do a bit of fitting to the mortises and tendons so I 

numbered each set of components so as not to get parts mixed up.

The assembly was done in stages. The front legs and front rails 

were glued and clamped first, then the rear legs and rear rail. This 

required making custom clamp pads because the legs are twisted out 

at 10°. Once the rear legs were set up, I glued and clamped the front 

legs, side rails and rear legs together.

The thru mortises were very rough coming thru the legs and even 

after I wedged them with ebony wedges, there were gaps that I didn’t 

like, I struggled with what to do about it. Filler would look terrible, 

so I decided to “decorate” my error with ebony inlay. I used a small 

handheld router and a 3/32˝ bit and some simple fixturing to rout 

a slot around the thru mortise for the ebony. I squared up the slots 

with a chisel then I ripped some ebony strips and planed them to 

size and mitered all corners and glued them into place. The tendons 

for the crest rail had not been done yet, so I came up with a fixture 

that would register off two of the mortises in the rear rail with a small 

square peg. I created a platform equal to the height of the splats to 

mount a router template at the height of the crest rail to make the 

1/2˝ x 3/4˝ tendons. I had to make some wedges to clamp the legs 

to the fixture, but once I got the fixture made, the eight chairs went 

pretty quickly.

Now the splats all had to be fitted. The spacing at the rear rail 

and the crest rail was different which meant that each splat was at 

a different angle. I had initially thought I would be able to clamp 

everything together but no such luck. Each splat had to be scribed 

to fit on both ends. Did I mention that there are 64 of these? It just 

seemed to go on and on.

Once the splats were all fitted, I gave everything a wash coat of 

shellac (1 lb. cut). I then glued and assembled the splats and crest rails.
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Slip Seat & Upholstery

I went to my Fine Woodworking archive to read up on seat 

upholstery and found an article by Michael Fortune—issue #163. It 

worked out well with just a few changes. The slip seat is a plywood 

base with slots routed thru that allow it to give a bit, that together 

with dense foam make a seat that is very comfortable. The plywood 

frame has four T-nuts to attach the slip seat to the chair with 10-32 

screws.

Finish

As I stated above, the entire chair got a wash coat of shellac to 

reduce blotching. This was followed by two coats of Watco oil. After 

that was wiped down and dried, I sprayed on two coats of lacquer 

and rubbed it all out with 0000 steel wool. Finally, I double face taped 

some 1/8˝ felt to the bottom of the legs.

All in all, it was a great project that gets lots of attention and a 

very happy wife. Next is the table to go with the chairs. 
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Some years ago, Guild member John Watson generously gave 
me a bunch of 2˝ x 4˝ x 18˝ hard maple offcuts he had lying 

around. They have been really useful for various purposes. And 
one of John’s pieces will now, hopefully, achieve some small 
measure of fame through this article. For me, it has certainly 
made possible a heightened appreciation of wood and its aesthetic 
possibilities.

Figure 1 shows an end view of one of John’s maple offcuts. 
This shows how the grain is oriented with respect to the four faces 
which have been labeled North, South, East and West.

Consider first the North face. The grain runs more or less 
parallel to the North face. This is because the piece was plain-
sawn (sometimes called slab-sawn or flat-sawn). Plain-sawn wood 
is by far the most common in lumber yards, mainly because 
sawing that way produces the most yield from the logs and the 
most profits. The North face shows a familiar grain pattern, just 
another piece of ordinary maple. There is more or less a grain 
direction up to down, but the grain pattern also curves and forms 
the familiar cathedral grain shapes that we probably just assume 
that’s what all wood looks like.

Now consider the East surface. You can see that the end grain 
is not parallel to the Eastern surface at all, it runs into it at an 
angle—not quite at 90°—but in that ballpark. Wood cut in this 
way is called quarter-sawn and is desirable in woodworking for 
many reasons. For one thing, wood expands and contracts due to 
humidity changes by only about 30% on a quarter-sawn surface 
than it does on a plain-sawn surface, rendering the object made 
from it more stable. But what concerns us here is appearance. 
Notice that the grain lines are parallel! Depending on your tastes, 
you might consider this a lot more attractive for a woodworking 
project than showing the flat sawn side. At a minimum it presents 
you with another decorative possibility in whatever you are 
building.

The South surface is plain-sawn. But this time, it is cut 
through a discoloration in the piece. It is similar to the North 
face in grain pattern, but with the discoloration visible. Some 
would consider such discoloration a defect and others an aesthetic 
feature, depending on their taste.

Finally, consider the West side. By tilting the table saw blade 
I have rendered this side “perfectly quarter-sawn” meaning the 
grain runs into the surface at as close to 90° as possible. Plus 
a hidden surprise emerges—an aesthetic delight. The wood 

reveals an entirely new feature, its medullary rays, which look like 
horizontal flecks and short stripes of a contrasting color.

What are the decorative possibilities of such a pattern? 
The photo below shows a guitar made by one of my students. The 
body is walnut and the decorative banding (called binding) was 

playing with wood by John Whiteside

Go Figure

Finding Hidden Surprises in Wood
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made by him of maple cut in such a way as to present a perfectly 
quarter-sawn face. As you can, see it produces a striking effect.

Other woods also show surprising decorative features when 
they are quarter-sawn. My favorite is cherry. The photo below 
shows a bottom view of one of my guitars. Notice how the 

medullary ray effect really leaps out, especially when viewed close 
up as in this photo. To my own taste, the effect is as striking as 
the rarest exotic piece of wood you can find. Nonetheless it is 
a humble piece of local cherry, carefully cut for perfect quarter-
sawing, as explained above.

North
Face

Flat Sawn

Flat Sawn
with

Discoloration

Partially
Quarter Sawn

Perfect
Quarter Sawn

East
Face

South
Face

West
Face

Figure 1—The four faces of a maple offcut.
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To find quarter-sawn wood can be a challenge. Most lumber 
yards, even ones specializing in fine hardwoods, usually don’t go 
to the trouble. Narrow pieces can be made in the home shop from 
flat sawn lumber, but to get wide boards you need a saw mill.

Over the years I have been building up a network of 
suppliers. One of these is in Center Sandwich, NH—Tom Thiel 
(www.northwindtimber.com). Tom has often gone the extra mile 
to get woods to my specifications. He specializes in guitar woods 
but also supplies material of interest to fine woodworkers. He has 
even traveled to Brazil in search of Brazilian Rosewood, the legal 
kind from fallen trees and stumps. To do this he dresses up in an 
Indiana Jones outfit and rides a horse through the Amazon jungle. 
This is very dangerous because there are flying poisonous snakes 
that hurl themselves from the trees at you as you gallop by, or so 
Tom tells me. But I digress…

We have so far dealt with only one kind of figure—medullary rays—
which can be brought to light in many kinds of woods simply 
by sawing them correctly. Besides medullary rays, which pretty 
much all woods have to one degree or another, there are all sorts 
of other kinds of figure to be found in wood, such as beeswing, 
tiger, bearclaw, flame and curl. These, for the most part, are found 
only in a limited subset of trees from their respective species. You 
can’t create them by how you saw the planks.

One of my favorites is curly cherry. Curl is found in perhaps 
only 5% of cherry trees. The photo here shows the back of one 
of my guitars using cherry that is both curly and also perfectly 
quarter-sawn. It also has a few black pitch pockets and small knots. 
To my taste, it is about as beautiful a piece as wood can get. The 
curls are the relatively long light and dark stripes perpendicular 
to the ebony center stripe. These actually shimmer and switch 
appearance from dark-light to light-dark as light hits the guitar 
from different angles. All curly woods I have experimented with 
show a similar effect.

Bear in mind that if the piece were not well quarter-sawn, you 
would still see the waves, but the medullary rays would disappear. 
Notice also that the medullary rays are not uniform over the entire 
back - they only appear in places. This is because their appearance 
depends on the underlying grain being almost precisely 90° to 
the surface. And since the grain is not geometrically uniform in 
orientation across the whole piece, you only see the rays where the 
angle happens to be close enough to 90° in that particular area. To 
me, that inherent irregularity only adds to the charm.

Interestingly, the guitar back in this photo, which I consider 
ideal, would be rejected by the major guitar factories. They don’t 
want small pitch pockets nor small knots. They are not even too 
keen on rays. This leads to interesting conversations with my 
wood supplier, Tom Thiel. “Well I have some sets the factories 
won’t accept because they have defects,” he says. And I respond, 

“Tom, these aren’t defects! They are features! To me they are what 
gives the wood its character and charm.” But he’s really good about 
getting me just what I want, as you can see from the photograph.

Perhaps this article has stirred some interest in exploring the decorative 
possibilities of the features hidden in woods—even common ones such 
as cherry and maple. I hope you will enjoy seeing what hidden 
surprises you can discover by quarter-sawing woods in your shop. 
I recently discovered a very subtle but, to close inspection, striking 
effect by quarter-sawing a piece of holly. So experiment. Try 
perfectly quarter-sawing some wood you have lying around the 
shop. See if you like the effect, maybe to use in some decorative 
inlay or for a set of table legs. Or see what happens when you 
combine rays with other types of figure. Your aesthetic taste will 
likely be different from mine, but you will have a larger palette of 
decorative possibilities to choose from. 
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This is one of those projects that I wish I had done sooner. 
I love my little Bosch tablesaw, but its native crosscut 

capacity is about 7˝, and that’s pretty limiting. So, after a bit of 
research, and a few hours in SketchUp, I came up with this. It’s 
a cannibalization of numerous designs and from various sources. 
The beauty of it is that it more than doubled my crosscut capacity 
to about 14˝ with hold downs or 16˝ without. Max depth of cut 
is about 23/8˝.

The base is 3/4˝ MDF, with hard maple runners on the bottom. 
The fences are 2˝ x 31/2˝ poplar. You can go taller than 31/2˝, but 
don’t go any shorter. You need a good solid “bridge” connecting 
the two sides. The guard is doubled up 3/4˝ plywood with a 1/4˝ 
acrylic cover. The flip stop is 3/4˝ HDPE from another project, and 
can be used on either side of the blade. I’ve got about $25 in the 
T-tracks and other hardware. The rest were leftovers.

I extended the guard far enough that I can run the blade at 
max height completely through the cut, and it’s still covered.

You will want to customize the sled to fit your tablesaw and 
your style of woodworking. The primary differences will be in the 
spacing of the runners, the distance from the runners to the blade, 
and the size of the base. You can use whatever T-tracks you like. 
Just size your dados accordingly.

I will apologize in advance for harping on squareness, but 
that’s what makes this jig work! If it isn’t square, you’ll never be 
completely happy with it. This is especially true of the rear fence 
(the one closest to the operator).

The process goes something like this…

1 Square up and size the base. I used 3/4˝ Rangerboard, but any 
high quality MDF or plywood will do.

2 Joint and plane the fences to size and crosscut cut them to 
length. The rear fence must have one face (the front) and one 
edge (the bottom) that are straight and square. The front fence 
is not as critical, but should still be close.

3 Cut a dado in the top edge of the rear fence (keep in mind 
which faces are square), centered and sized to fit whatever 
T-track you have chosen to put there. Mine (Incra) is 
1-1/4˝ x 1/2˝ x 24˝. I cut the dado a hair deep so that the flip 
stop is resting on the wood, not the T-track. Screw the T-track in 
place.

4 Joint and plane/sand the runners to size, crosscut them to 
length and drill and countersink 3–4 screw holes in each. 
Do Not assume that they need to be 3/4˝ wide. Cut them to fit 
your miter slots. They are all a little different. You need to be 
able to slide the runner all the way through the miter slot easily, 
but with no side-to-side play. I left one of mine shorter than 
the other, because that’s how long my scrap of maple was.

5 Cut a 1/16˝ deep dado in the bottom of the base for the left 
runner. Make the width of the dado the same as that of the 
runners. Remember, that may or may not be exactly 3/4˝.

6 Cut the dados in the top of the base for the T-tracks you’ve 

Cadillac Crosscut Sled

by tim haller
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chosen. I placed mine just far enough from the blade that my 
hold-downs can’t tangle with it.

7 Glue and screw the left runner into the dado from step 5.

8 Place a thin spacer (approx. 1/16˝) in the bottom of the right 
miter slot. Make it just thick enough that when you put the 
runner on top of it, it sits about 1/16˝ proud of the table. 
Spread glue on the runner and place it, glue side up, on top 
of the spacer in the right miter slot. Carefully place the base 
on the table, with the left runner in its slot, and lower it onto 
the right runner so that the runner is flush with the rear edge 
of the base. If possible, clamp the base in place while the glue 
dries. If not, put something heavy on it. You can add the screws 
after the glue dries.

9 Align the front fence flush with the front edge of the base and 
glue/clamp in place. Allow the assembly to dry overnight. You 
can add a few screws through the base and up into the fence if 
you want.

Now is a good time to make sure that the base slides easily 
across the table but with no side-to-side play. A light coat of wax 
on the bottom of the base and the runners will help. If the fit is 
too tight, you can lightly sand or file the sides of the runners to 
make it slide more easily. This is also a good time to double-check 
that your blade is dead square to the table, and parallel to the 
miter slot. Again, adjust if needed.

There are several schools of thought on the best way to square 
up the rear fence to the blade. Here’s how I did it.

10 Mark the location of both faces of the rear fence, on the 
base. Raise the blade about 1˝. With the runners in their slots, 
carefully run the sled through until the blade almost reaches 
the line where the front face of the rear fence will be. Do Not 
Go All the Way Across! Back off slightly and stop the blade. Then 
raise the blade all the way up. Spread glue on the bottom edge 
of the fence and, using the best/longest square you have, set 
the fence in place between your lines. Carefully square it to the 
body of the blade. Be sure that your square is resting only on 
the body of the blade and not on one or more of the carbide 
tips. Do not push the square against the blade too hard. It will 
flex, and then your fence will not be square. Clamp it in place, 
re-check squareness and let it dry overnight.

11 The next morning, I glued a couple of blocks behind the rear 
fence for added stability although this is optional.

12 Glue up two layers of 3/4˝ plywood for the sides of the rear 
guard. Square them up and cut them to size/shape.

13 Cut the 1/4˝ acrylic (or polycarbonate, if you prefer) to size 
and bevel the ends of the angled piece as needed. Drill the 
mounting holes.

14 Glue the sides of guard in place and clamp until the glue dries.
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15 Drill pilot holes in the guard sides using the acrylic as a 
template and screw them into place.

16 Re-check squareness one last time and then, with the blade 
raised to full height, run the sled through until the trailing edge 
of the blade clears the fence. You should still be well short of 
the guard.

17 You need to remove the top “lip” of the T-slot for about 1˝ 
behind the front fence so that you can get the T-bolts in and 
out. Screw the T-slots in place.

18 The flip stop is basically a simple hinge. Cut the pieces from the 

material of your choice (I used 3/4˝ HDPE). Round the ends with 
a 3/8˝ round-over bit in the router table. You want a fairly snug 
fit between the two pieces. Clamp the interlaced pieces to your 
drill press fence, leaving a 0.005˝ – 0.010˝ gap where they meet. 
Carefully drill a 13/64˝ hole all the way through both pieces for 
a #10-32 machine screw. Drill the mounting hole through the 
top piece. Drill and tap holes on either side, near the bottom 
of the stop for #10-32 fine adjustment screws (optional). Install 
the #10-32 machine screw/hinge pin, secure with a nylon nut 
and adjust the hinge friction as needed.

Make one today. You won’t regret it! 

laMinaTions— Is there a general set of rules for creating laminations 

such as deciding on epoxy vs glue (waterbase?), thickness of strips and 

types of wood, and vertical grain vs flat grain?—Harvey Best

Ted Blachly replies: If you really want a good set of thorough 
background information on lamination processes, search out 

all the early articles written by Jere Osgood for Fine Woodworking 
and make copies for yourself. I think there are at least four articles. 
[FWW issues #6, #7, #14 & #17—editor]

Unibond 800 is the adhesive I generally use. West system 105 
can also be used but I find Unibond more friendly provided you 
take safety precautions. Some people swear by Titebond 3 and 
will use it for safety reasons. Jere has info in his articles about 
grain orientation for laminations, but one of the key factors is 
how well the planer will “digest” the wood. I typically select 

straight grained wood and saw it up so I am planing flat sawn 
surfaces. 

I find I can make very thin laminations this way—down to 
1/16˝. I do have my planer (Makita 2040 400mm) set up with a 
permanent slow gear and it does very well. I always make sure 
I have sharp knives in the planer for a good cut and also gluing 
surface. Get the grain orientation right and send them through 
on a platen such as a one inch piece of thicknessed hardwood.

Jere Osgood replies: For flat stock, resaw on a bandsaw and 
cleanup in the thicknesser. Tapers are done with bandsaw taper 

jig and/or feed taper jig through the thicknesser. For glue, use G2 
epoxy from Veritas for slightly oily woods. Use Unibond 800 for 
all else or related glues in the same family. Do not use titebond for 
laminating anything under stress such as a curved leg. 

CrossCut sled Continued

Q&A Continued…
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The many articles on sharpening chisels and plane irons always 
include some discussion of the desirable bevel angle of the 

blade. For chisels, it ranges from 20° for paring chisels to 25° for 
bench chisels to 30° or even 35° for mortise chisels. But how 
does one accurately set the grinder tool rest to achieve the desired 
angle? And how might the curvature of the hollow grind come in 
to play? Years of trial and error finally prompted my development 
of a simple jig to quickly set the grinder tool rest to a specific 
bevel angle in an accurate and repeatable manner. The detailed 
analysis involves substantial geometry and trigonometry. Anyone 
interested in this information can request Hollow Ground Geometry 
by e-mail to wedlock@alum.mit.edu. 

Jig Construction—The bevel angle for a hollow grind is defined in 
Figure 1. This is the angle at which the honing stone is normally 
applied to the hollow ground blade.

The tool rest jig is shown in operation in Figure 2 above. The 
curved portion is firmly held against the grinding wheel and the 
flat portion is held against the tool rest while it is tightened. This 
sets the tool rest relative to the wheel to produce the desired 
hollow-ground bevel angle. 

To begin construction you need the diameter of your grinding 
wheel. If your wheel is new, you can assume its nominal diameter. 
If it’s been substantially used, you should remove it and measure 
its actual diameter. The jig’s angular accuracy depends on having 
a correct fit to the wheel diameter.

In addition to the desired bevel angle, corrections are required 
to account for wheel diameter, chisel thickness and chisel taper 
angle. For typical bench chisels with a taper, the tool rest should 
be set 1° greater than desired bevel angle. For plane blades 

and chisels with no taper, the tool rest should be set 2° greater 
than the desired bevel angle. For blades that do not meet these 
approximate thicknesses or tapers, graphs are included in Hollow 
Ground Geometry to determine the necessary angle corrections.

Next, obtain a piece of 1/2˝ MDF with dimensions shown in 
Figure 3. Draw a line 1˝ below the top edge. From the midpoint 
of this line, use a protractor to draw a second line at the desired 
bevel angle plus 91° as shown. This includes the 1° adjustment 
for a typical bench chisel. For plane blades, draw the angle at the 
desired bevel angle plus 2°.

With a compass set to the wheel radius, place the compass at 
the midpoint of the 1˝ line and strike an arc on the second line. 
Now place the compass at the intersection of this arc and second 
line and draw an arc intersecting the original line as shown in 
Figure 3. This completes the layout.

Carefully rip the jig along the 1˝ line, leaving the line just 
visible. Band saw the arc close to the layout leaving some material 
and carefully sand to the arc. Test the arc on your grinding wheel 
to check for a snug fit as you sand it. You may need to trim the 
length of the jig to fit your grinder’s wheel guard. You can make 
small adjustment to the arc’s fit by holding it against the grinding 
wheel and turning the wheel by hand. Finally, mark the bevel 
angle on the jig. You are now ready to set your tool rest as shown 
in Figure 2.

Honing—Once the bevel is hollow ground on a blade, you will 
need to go through the honing grits to finish the edge. While 
practice will make you adept at freehand honing, many find an 
inexpensive guide will do a better job. There are many honing 
guides available and some come with angle-setting jigs. But 

by bruCe d. WedloCk
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what you really want is your honing guide set for the bevel angle 
ground on your blade. A setting jig may not match this exactly. 
There are several factors like blade thickness and taper angle of a 
chisel which will introduce small variations into the exact bevel 
angle set by the tool rest jig, so the best approach is to set your 
honing guide to match the bevel angle that your jig produces. 
This is easily accomplished as shown in Figure 4.

Use a straightedge applied to the edges of the hollow grind 
and adjust the guide’s roller to match that angle. Once this is 
done, record the blade position of the guide by butting the guide 
against the edge of a piece of plastic laminate and scribing the 
blade edge location with a sharp knife. This distance won’t change 
as the grinding jig always produces the same bevel angle. You now 
only need to place a ground blade’s edge on the scribe line to set 
the honing guide’s position. Alternatively, you can use a digital 
angle gauge to set the angle in the honing guide.

Conclusions—A jig to accurately set the tool rest on your grinder will 
eliminate the guesswork of repeatedly tweaking the bevel angle. 
There are several factors that come into play when calculating a 
bevel angle, like wheel diameter, blade thickness and taper. For 
typical chisels, these combine to an adjustment of 1°. For a plane 
blade which has no taper, you should add 2° to your desired bevel 
angle when laying out the jig to compensate for these factors.

It should go without saying, but to get top results, you need to 
use a soft grinding wheel such as an 80 grit aluminum oxide white 
or blue wheel on your grinder. Then true it square and flat with a 
diamond wheel dresser. Dressing removes glazed surfaces, making 
the wheel cut faster and cooler. In like manner, be sure your 
honing stones are flat. Water stones sharpen fast, but they also 
wear fast. To get the best results, true them with an appropriate 
flattening stone. These steps will save you time in the long run 
and give you razor edges. 

Definition of the Bevel Angle

Setting the 
Honing Guide

Layout of the 
Tool Rest Jig  
for a Bench Chisel

Fig 1

Fig 3

Fig 4
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Bruce Wedlock North Reading, MA
Pie Crust Tray—Mahogany with wipe-on poly. This is a tray 

I made to explore the pie crust technique. The tray center 

part was turned on a lathe, but the rim was all hand carved.

Mike Korsak Enfield, NH
Entry Table—The primary wood is figured yellow birch, paired 

with rosewood beads and turned knob, rosewood/aspen banding 

in the legs, Douglas-fir drawer sides and back and western red 

cedar for the drawer bottom. The internal drawer runners, guides, 

and kickers are all made of ash. The legs are tapered on all four 

sides with a secondary taper beginning just below the banding. 

The top is a single piece of yellow birch with underbevels on all 

four edges shaped with planes. The top is attached to the aprons 

with a combination of ash buttons and pocket screws with hand-

cut, v-shaped holes. The rosewood drawer pull is attached to the 

drawer front with a wedged through tenon. This piece was finished 

with a shellac/dye mixture to highlight the figure, followed by two 

coats each of Danish oil and Tung oil. A coat of wax rounded out 

the finish—one last step toward durability.

Bill Thomas Rindge, NH
Pair of Round Tables—Mahogany and mahogany 

veneer—161/2˝ diameter x 281/2˝ high. These two tables 

were designed to complement a pair of wing chairs I 

made for a client. They are small enough to be useful 

in a variety of situations and can be considered of the 

Queen Anne period style, but the design is my own 

creation. The three delicate legs with turned pad feet 

give each table a light, uncluttered feel, and the turned 

top with raised rim adds a special touch.


