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I had the privilege of meeting Terry Moore several years ago at Tom 
McLaughlin’s shop. We were shooting one of the episodes for the 

Fine Woodworking Show and Terry was the guest co-host. I had heard 
quite a bit about him from Tom through the years and was anxious to 
meet him in person. He was an extremely affable, engaging individual 
who made you feel comfortable in his presence. Listening to their stories 
of their experiences working together in the prison system teaching the 
inmates for almost 20 years gave me insights into his sense of humanity 
and concern for others.

It was natural then for me to choose Terry as an interview subject 
given his vast array of talents coupled with his interests in working with 
others. We sat and talked about his pilgrimage to the United States as a 
member of a rock musical cohort in Wales. He was invited to join the 
cast as a musician and performer in London and throughout Europe. 
Eventually he went on an American tour which ultimately brought him 
here for much longer than he ever expected. He eventually married 
one of the cast members and wound up living in—yes you guessed 
it—New Hampshire!

He decided to stay and get his green card and wound up working 
for his father-in-law doing repair work. He honed his maintenance 
skills and then building kitchen cabinets. As his skills progressed he 
went from assembling simple knock down cabinets to building them 
in place from scratch. His father-in-law owned an apartment complex 
where Terry had unlimited opportunities to hone his cabinet making 
and woodworking skills on a continual basis. Terry explained that 
this was an incredible opportunity for him to advertise his skills as a 
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cabinetmaker. In Wales, there was a stringent procedure 
involving an apprenticeship and exams to qualify as a 
cabinetmaker. In the United States, he had none of 
these encumbrances to inhibit his creativity, skills 
development and earning potential. He became known 
as “Terry Moore CabinetMaker,” a moniker that he 
attached to the side of his little van. 

He enjoyed remodeling apartments but knew that his 
niche was in the woodworking aspect of his carpentry 
business. For ten years he honed his abilities in cabinet 
fabrication and installation and was able to support his 
family in this endeavor. Over time he became deluged 
with requests for cabinetry as his reputation grew. It was 
then that we see the beginning of Terry’s metamorphosis 
into a master craftsman.

It was at this time in the 1970s that Terry became 
aware of Fine Woodworking Magazine. “Oh My God! 
This turned my life around!” His early influences were 
Tage Frid and James Krenov whose book Terry first 
purchased through FWW magazine. For many of us 
in the craft, this magazine was a catalyst in our passion 
for working with wood. He was also inspired by the 
English designer and furniture master Edward Barnsley 
who is credited with the development of the Arts and 
Crafts movement in England. 

What captivated Terry was the clean modern forms 
and attention to detail derived predominantly from 
utilitarian elements. Barnsley would employ exposed 
joinery, unusual panels, interesting draw pulls and 
latches. His workshop still produces fine furniture as 
the “Barnsley Workshop.” 

Terry shared that as he developed as a fine furniture 
maker, he could see elements of Krenov’s, Barnsley’s 
and Sam Maloof ’s work in his own creations. Such 
influences are pivotal in one’s personal development 
he recounted, but also in the furtherance of one’s own 
stylistic interpretations. 

Terry also told a story where a gentleman came 
into his cabinet shop to see the progress that had been 
made on his kitchen cabinets. Off to the side he saw 
this cherry table that Terry had been working on in his 
off-time. “What is that?” he inquired. Terry told him it 
was a piece that he had crafted during his down time. 

Terry Moore

The man exclaimed…I’d like to buy that from you. For 
Terry this was the ultimate validation to his talent as a 
furniture maker as someone unsolicited wanted to buy 
his work. 

In the mid 80s Terry purchased an apartment 
building that had an unfurnished building attached 
to the side. When no one bought this building, Terry 
purchased it and it became his workshop for the next 
30 years. 

With his wife now employed, Terry had the 
opportunity to focus more on his furniture designs and 
construction. This led to his membership in 1986 to 
the League of New Hampshire Craftsmen. He would 
visit the fair frequently and became enthralled with the 
development of the “Living with Crafts” exhibit which 
had just opened. 

Terry shared that a piece by John Brooks that was 
on display there greatly inspired him to pursue his 
love of design and furniture development. Another 
craftsman, Mark Linquist inspired Terry through his 
unique sculpted pieces culminating in the McDowell 
bowl, the first large scale completely chainsawn lathe 
turned bowl! It was gifted artists such as these men that 
inspired him to expand his talents and interests in the 
area of design and fabrication.
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At this point, Terry decided to enter three pieces to 
be considered by the jury committee of the League. He 
presented a hall table, a guitar and a Krenovian style 
chess table. Amazingly, his works were rejected for being 
too diversified and nonlinear in their design and theme. 
Terry recounts a statement that the lead juror Walker 
Weed said describing Terry’s work as “schizophrenic.” 
What I believe the committee failed to realize was 
that Terry was extraordinarily multi-dimensional with 
respect to his creative interests and talents. As time 
would tell he would not only become an accomplished 
furniture master but also a skilled luthier specializing 
in high end guitars. In years later, he would become 
a juried member of the League, which attests to his 
determination and self-belief in his skill as an artisan.

During this conversation I asked Terry about his 
musical instrument shop. He took me to a side room 
area where his many finished and partially finished 
guitars were housed. On his shelves were stacks and 
stacks of sitka spruce tonewood, an essential ingredient 
in the production of fine handmade guitars. He also had 
a good quantity of Appalachian tonewood which Terry 
feels produces a more exquisite tone. Intrigued by this, I 
went on YouTube and listened to multiple comparisons 
of guitars built with the two different woods. I have my 
own perspective on this, but I’d love hearing from you 
readers as to your preference and why.

From my perspective, one of the salient features 
of Terry’s contributions to the community is his long 
standing commitment to the Prison Outreach Program. 
This program provides inmates with individualized 
instruction in fine woodworking. It gives them a 
functional skill and a sense of accomplishment so 
necessary for their rehabilitation. 

Terry and Tom McLaughlin have provided volunteer 
services for almost 20 years and have produced a number 
of accomplished craftsmen through this program. 
Guest lecturers from the NH Furniture Masters also 
contributed their time and expertise making this a 
showcase program for our prison system.

In conversation, Terry discussed the need for solitude 
in the shop area. He said that when other individuals 
are present, he feels it curtails his creative focus and 
distracts him from the task at hand. The complexity of 

many of his pieces attests to the need for many long 
hours focused on the intricate joinery and exquisite 
inlays and veneering so characteristic of his work. When 
one sees an overview of his work, there is no doubt that 
Terry Moore is a true artisan of the highest caliber.

 Terry was also a major contributor to the founding 
of the Guild of New Hampshire Woodworkers. His 
collaboration with John McAlevey and others was 
instrumental in the genesis of this great organization. 
Terry’s enthusiasm and energy was infectious among 
his woodworking compatriots and was the inspiration 
for our guild and eventually for the Furniture Master’s 
program.

Before we terminated or session, Terry showed me 
his latest commission from a museum in Pennsylvania. 
It is a replica of a high-end woman’s vanity table. The 
legs are turned with complex fluting and plastic inserts 
designed to replicate the look of ivory. The front drawers 
and facing is serpentine with various decorative inlay, a 
true masterpiece of construction.

Some of you who may be unaware, Terry has been 
confronted with some difficult health challenges as 
of late. Despite extraordinary medical interventions 
and elongated treatments, Terry has not lost his 
appreciation and love of life, especially for his craft. His 
determination and perseverance are a true credit to this 
man who has given so much of his life to the betterment 
of others. Terry Moore is a testament to all that is good 
about humanity and his ongoing dedication to his craft 
leaves no doubt as to his integrity as a furniture master 
and humanitarian. 

Teaching at NH Prison Outreach
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Carving became a passion for me long ago. Carving 
began as a stress-reliever while I was still involved 

in a profession outside the home. It was a welcome 
therapeutic way to relax by using my hands in an 
artistic way. This was after several other pursuits such 
as woodworking, creating stained glass windows and 
lamps. 

It all started after a friend recommended attending 
a Navigation Refresher course at the well known 
Wooden Boat School in Brooklin, ME. I enjoyed the 
school experience immensely and also a week near 
the sea, so I returned for another course the following 
summer. Surprisingly, I ended up attending the 
Wooden Boat School for eighteen summers—five as an 
instructor. The course I chose early on was Half-Hull 
Modeling. I especially enjoyed the process of shaping 
the wood freehand with hand tools. All of my previous 
woodworking experience centered around large power 
tools. 

As I practiced the skills I learned with half-hulls, I 
moved on to taking classes in sign carving and carving 
dovetails with hand tools. Carving struck me as the 
most interesting of my classes. It was fairly easy to begin 
on my own at home with little preparation—just a 
Dremel tool and a carving knife! However, I found out 
differently once I progressed beyond the beginner level. 

From Fish to Birds

My carving lessons initially entailed carving fresh 
and saltwater fish as well as varieties of whales. Next, 
while viewing birds in multiple carving publications 
including professional guides and books, I became 
interested in trying my hand at bird carving due to all 
the fine detail. At first, I tried to teach myself. Then 
I asked George Caleb if I could take a class with him. 
George is a bird carver whom I had met at a woodcarving 
group in Portsmouth, NH. I carved my first nuthatch 
during a several-week class learning one step at a time. 
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The classes and seminars sponsored at the Ward 
Show were great motivators and opportunities to learn 
from talented Master Carvers. One dynamic class was 
with Floyd Schultz whose specialty was carving birds of 
prey—owls and hawks. 

I also took a class with Del Herbert. Del specializes 
in carving and painting shorebirds which I particularly 
enjoy. I connect them with the ocean and their range 
of varied shapes with long necks and bills. Rich Smoker 
was another I learned from at the Ward Show. He 
specialized in antique decoy reproductions. 

Carving Challenges

The hardest carving skill to master is getting the fine 
detail to look correct without making chatter marks, 
breaking or taking off too much wood. An illustration 
of this is when realistically carving the long, thin bill 
of a bird. This is very difficult to carve correctly as it 
is fragile even when carving with the grain of the 
wood. Your layout of the carving on a block of wood is 

Though I am not an official bird-watcher, I have come 
to spend much time examining details and positions of 
live birds. I began seeking out classes in bird painting in 
Great Bay, NH. 

Meanwhile, the New England Woodcarvers 
sponsored several master wood carvers. One of those 
was Bob Guge who specialized in songbirds. My two 
classes with him in Massachusetts were the Eastern 
Bluebird and the Downy Woodpecker. I learned much 
and came away with a lot of new knowledge and 
practice for carving and painting. 

Entering Competitions

Taking classes is a big help when you are stuck 
with a problem that seems unsolvable. As I found that 
different approaches were possible, my skill evolved and 
I started entering local competitions. The bug really bit 
me leading to the decision to enter the Ward World 
Competition in Ocean City, MD at the novice level. 
What an awakening it was! A carving I thought was 
stunning and that won Best of Show in my local New 
England Competition did not even place at the Ward. 

This experience inspired me to strive to raise my level 
of carving. During the show, the judges held seminars 
on the essence of carving, painting, habitat creation and 
more. After the show, they walked the floor available for 
discussion or critique of your piece whether you won or 
not. I was advised to pay increased attention to detail 
and to pursue more training. 

After this I started taking lessons with Master Carvers 
who helped me get past some of the roadblocks I was 
experiencing. Each master showed me their different 
methods to attain similar results. This enabled me 
to pick up processes more easily and to learn varied 
methods to get through problem areas. I have never 
left a class without improving my skills and more 
importantly, learning new skills. 
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sensitive because the thinner parts must go along with 
the wood grain.

Another problem is how easily a bill can break while 
you are carving another part of the bird. Even with 
this issue, one of the first things taught in bird carving 
lessons is to start carving the head before carving the 
body. The head is the most difficult part of the bird 
anatomy to carve and the first part viewers look at when 
looking at the finished carving. If you carve the head 
correctly, carving the rest of the bird is much easier. 
That way you won’t end up adding the carving to the 
firewood box.

Inserts are also difficult to learn to add. It is very 
challenging to create an insert and then add it to look 
like it was always part of the carving. Fin inserts in fish 
as well as feather inserts are both challenging to get to 
appear as part of the whole carving.

Fear of Mistakes

What I found most challenging was the pressure I 
put on myself not to make a mistake especially after 
having spent 30 to 40 hours working on a carving. After 
you learn the basics, you decide to start on a carving 
that is more difficult. But after spending considerable 
time, you make a bad cut or remove too much wood. 
Now you have a dilemma! Where do you go from here?

You can modify the carving (make it smaller), change 
the carving or start over. I later learned from the masters 
and other carvers that there are methods to repair some 
of the problems without starting over.

Learning to Carve

If you are interested in carving, you have to really 
want it and be willing to give it an all-out try. It requires 
time and effort. This, no doubt applies to any new skill. 
Fortunately, there are several good books, dozens of 

how-to articles complete with paint schedules, videos, 
seminars and willing highly-skilled instructors. All of 
these can lead you in a successful and exciting direction. 
I also found it very helpful to join a group to rise above 
my beginner level. 

Practicing what you have learned is required to 
help you master your beginner skills. Class instruction 
was the best way to learn and pick up new methods. 
Learning from a skilled instructor accelerates the process. 
Persistent practice and extensive experimentation have 
been primary. 

Learning carving is definitely a process and as my 
skills evolved, each step unlocked satisfaction and skills 
I never realized were attainable. There is truly no limit 
to what you can achieve with practice and persistence. 
Over the years my skills matured enough to teach 
carving at The Wooden Boat School for five years and 
several years for the Audubon Society. I continue to 
teach in my studio at our home and to work weekly 
with a small group I started. 

Carving fortunately requires only a small space to 
work in and a minimal investment in tools. Carving is 
also very portable. I have taken my carving and tools on 
family vacations, on cruise ships to Europe, Mexico, the 
Caribbean and wherever I have traveled. 

No matter where you live, a room, apartment or a 
private home, you can find space to pursue your interest 
in carving. 

I am willing to teach almost anyone who wants 
to learn after required discussion of guidelines in the 
studio. I am primarily a wildlife carver who provides 
classes in my home studio. I also sponsor a small group 
that has met every week for several years. We learn 
much from each other. Some have become leaders in 
local organizations and we periodically travel to both 
local and distant shows and carving competitions. 
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Workshop TemperaTure—I have a garage workshop which 
is insulated and heated with an electric ceiling mounted 
unit. I am wondering what issues I may have with tools 
and stored wood by dropping the temperature down to the 
low 50s or even as low 45 when I plan on being out of the 
shop for a couple of days and then heating it back up to a 
comfy 65 for weekend work?—Cam Morin

Garrett Hack replies: I doubt you will have any issues 
with your tools. It’s the summer humidity and swings 
in temperature that usually causes rust. Stored wood 
won’t care either. But when you go to build a piece of 
furniture, your wood will not be acclimated to the same 
conditions as a house (constantly heated) and might be 
less well behaved.

Jon Siegel replies: As I am writing this in February 2022, 
prices for fuel have risen sharply. I realize it’s hard to 
justify continuously heating a woodshop in a garage 
or outbuilding if you’re only using it on weekends. 
However, there are many problems associated with a 
woodshop that undergoes large temperature changes. 

• Rust on tools. Condensation will form on tools any time the 

temperature of the metal is below the dew point.

• Lumber will not be (or stay) fully dry if stored in an 

unheated building.

• Completed projects will suffer from wood movement when 

taken from your shop into the home.

• Glue has to be warm to cure correctly. Check the 

instructions as the minimum temperature will vary with 

each type of glue.

• Finishing materials should be applied to wood that is warm 

all the way through. It is not sufficient to heat up the shop 

just before applying the finish because air inside the wood 

will continue to expand for a long time as the wood warms 

up.

Dan Wallace replies: I have a Modine Hot Dawg propane 
heater with a sealed combustion chamber (doesn’t add 
moisture) so it works like an electric heater. I have done 
what you want to do for the last ten years and I’ve even 
gone as far as dropping the thermostat down to just 
above freezing until I realized it actually cost me more to 
bring my shop up to temp. Now I set it at 50° when I’m 
done. My thinking is that the shop drops temperature 
slowly and when heating it rises fairly slowly. I find that 
my cast iron tools take quite a bit of time to warm up 
so there is no chance of condensation collecting. I think 
the materials and machines aren’t hit with an abrupt 
temperature change that would neither add nor remove 
moisture too quickly.

Bob Couch replies: I also have a well insulated garage 
workshop and use a 220v ceiling heater. It is hard to 
answer your question to some degree. All of my tools 
and machines live in my garage space, however all of my 
finishes are stored in an adjacent utility room that’s also 
heated. If your finishes and adhesives are not stored in a 
warm place, I would just leave the temp no lower than 
55°. This also helps with humidity/moisture content. It’s 
part of the cost of your hobby and pleasure.

CreaTing sTopped FluTes using handTools—I am doing 
exterior trim around the front door of my house which 
will include a pair of fluted pilasters. I would like to 
do this with hand tools but have a question on creating 
stopped flutes in the pilaster face. What is the best method–
scrapers, gouges? How was this done in the past?—Steve 

DaCunha

Al Breed replies: To make architectural stopped flutes 
with hand tools, first do the layout of your flutes. I 
start with the center one if it’s an odd number and then 
space the others accordingly to the edge of the pilaster. 

Ask the Old Saw
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Next, tack on a straight board as a fence and create the 
portion of the flute that will show on either side of the 
filled flute using a rounding plane. Run these cuts the 
entire length of your flutes, they will serve as a guide to 
hollowing them later. The “fills” are actually rounded, 
but the exposed small section of flute is hollowed, so 
technically you need a hollow and round plane, but wait 
until you’ve done the hollowed flutes to exactly match 
the exposed flute section. 

Use a rounded rasp or scraper to fine tune this last. 
You can run the plane off the bottoms of the flutes but 
you’ll have to carve or scrape the top sections, stopping a 
few inches short of your total flute height. Next, round 
off the tops of your fills, usually about a third of your 
flute height, using a gouge, most probably an 8-16 or so. 

Then, using the gouge, hollow your flutes between 
the guide cuts from the first step. At the top, feather 
your hollowing gouge cuts by starting at your maximum 
flute length and cutting down to meet your flute. This 
will give you an elliptical termination to your flutes, 
much nicer and more authentic than a plain arc that 
you’d get from a router. 

Compromise Joinery approaCh—Other than through 
mortise joinery when would a Domino or loose tenon 
compromise good joinery?— Cam Morin

Garrett Hack replies: In general I don’t use loose tenons or 
dominos because they are often weaker than an integral 
tenon. Loose tenons need a good fit into the end grain 
of one part and the long grain of another, all at the 
proper orientation—not so easy if you have tried it. 
Where these joints do make sense is for angled joinery, 
where an integral tenon might have weak short grain. 

Dominos work well for low stress joints where 
alignment of the parts is more important than strength, 
for example a runner joining into a drawer blade.

Richard Oedel replies: Dominos, when appropriately 
sized, work wonderfully. But often they don’t get used 
or glued correctly, so the joint strength suffers. I’ve used 
loose tenons made with horizontal boring machines and 

very tight tolerances and have had great luck. I’ve also 
used a lot of dominos, but mainly on sheet goods where 
they excel. The larger domino allows larger, more robust 
joints, so think about using that for the larger pieces. 

In general, I try to have a tenon 1/2 to 2/3 of the width 
of the piece if I can make that happen. Where I have 
seen dominos fail is when they are undersized.

sharpening Turning Tools—I am perplexed with the need 
to repeatedly sharpen my turning tools. What I am using 
is a respectable set of mid-1980s steel tools. With all the 
upgrades in technology, is there a recommendation for 
tooling or sharpening systems that help alleviate the need 
to head to the grinder quite so often?—Mark Leonard

Claude Dupuis replies: High speed steel is today’s standard. 
They stay sharp longer than old carbon tools. There is 
powdered metal that is harder than HSS and presumably 
keeps an edge longer. Both are easily sharpened with 
CBN grinders and or belt sharpening systems. Using a 
jig one can sharpen a tool in about five seconds. I don’t 
even turn off the lathe to sharpen because it’s so quick. 
Same goes for your current carbon steel tools. Keep it 
close to the lathe and sharpen often.

Al Breed replies: Aside from changing tool brands, I 
suspect that your problem could be the cutting angle 
you’re using in the process of turning. Rest a gouge 
on top of a spinning cylinder for example, and pull it 
back towards you over the top of the work just until the 
edge starts making a shaving. This is where you want 
to be cutting all the time and this is where there is the 
least resistance to the tool. A steeper angle approaches 
scraping, which will quickly dull your tools. 

Shavings indicate good technique—dust not so 
good. I try to sharpen my turning tools to carving tool 
standards. So make sure your tools are super sharp. I 
have some old Craftsman turning tools that sharpen up 
nice and cut great, but I do have to touch them up a lot 
to keep the edge. Your tools could be like that, in which 
case, try another brand. 

Ask the Old Saw
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TableTop Finish exposed To WaTer—What is the best finish 
for a tabletop that will be exposed to water? —Barry Tiedt

Richard Oedel replies: When you say “exposed to water” 
exactly what do you mean? If it is inside a boat, that 
differs from a dining room table which in turn differs 
from a kitchen table or a bathroom environment. Each 
of these could use a different finish. And what are your 
capabilities—can you spray? Are you limited to very 
low VOCs? Are you good with a brush?

For kitchen or hard family use with no regard for 
what goes on it, I use a two part catalyzed clear finish 
that is sprayed on. Various types exist, and I’ve used the 
Ilva system as well as ML Campbell’s products and have 
tested several others. I like the ML Campbell, because 
I have used it so often, but the Ilva is preferred by my 
friend across the street. They tend to have a thicker 
film coating so they tend to look more “plasticky” than 
some. I tend to use them diluted 20% so that the film 
is thinner. 

If you don’t have spray equipment and want to 
brush, Behlen/Mohawk Rock Hard Tabletop Finish 
works well but is more difficult to apply. I also like the 
Epifanes product and use it more often. Like most of 
these finishes, do a lot of samples until you get the look 
you like.

If that doesn’t work for you, a urethane finish can 
be used. But I take it one step further to make it easier. 
With an oil based, quick dry urethane, dilute it 50-50 
with Naptha and rag it on always working from a wet 
edge. I apply it with a paper towel with no texture 
on it—think blue shop towels or hard surfaced wipes. 
Apply it quickly and let it dry completely before the 
next coat. Spot sand with 320 and tack cloth if you 
need to get nibs off before the next coat. Six coats over 
three days gives you a nice look.

Ask the Old Saw

Dan Wallace replies: While there are several products on 
the market that offer protection from water exposure, 
I’m not sure anyone could be labeled as best. All have 
their own reasons for not using one over another. For 
instance, you don’t want to spray or you lack the 
equipment to properly apply, it causes yellowing when 
applied to light woods and a plethora of other reasons.

That being said my absolute go-to for ultimate 
protection is conversion varnish. Not only does it 
protect very well when around moisture, it resists 
heat, solvents and chemicals. It dries very quickly so a 
project can receive the required coats in one day. The 
downside—not easily repairable and it must be sprayed.

Second on my list would be Waterlox, especially 
when I am working with cherry or walnut. Waterlox has 
an amber tone to it so will “tint” the wood but in my 
opinion, it enhances the look of dark woods. Waterlox 
is very easy to apply with a quality brush or it can be 
wiped on. I generally thin it a bit when wiping as it flows 
and evens out nicely. Waterlox offers great protection 
against moisture and does well to resist scratches. One 
of its best qualities is how easy it is to repair—simply 
sand the area and apply Waterlox. I’ve had it on my 
countertops for the last six years with no issues. 

Ted Blachly replies: I used polyester resin on some table 
tops in the early 70s and water has yet to get through 
that. It’s kind of thick and gloppy looking though—
better suited for surfboards. We recently did three bar 
tops and used Zar Oil based poly satin. Three to four 
coats were brushed on without thinning. I liked the way 
it self leveled and had a short re-coat time. As with any 
finish, the touch and environment you are putting it on 
plays a big part in how it will look. There are a lot of 
other new products out there I have yet to try.

Bob Couch replies: The simplest finish for a table top that 
can be exposed to water is just a good quality varnish. 
Any water, regardless of the finish needs to be wiped up 
right away and not allowed to sit. One of the biggest 
culprits of water stains or rings from glasses is wax. Do 
not wax a table top—not even something like Pledge.
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Even more durable finishes would be catalyzed 
or pre-catalyzed varnishes or lacquers. These are 
carcinogenic and require the use of spray equipment and 
a NOSH rated respirator. These are commercial finishes 
and are what is used on cabinetry and pre-finished 
flooring for exceptional durability.

Elliot Savitzky replies: I guess it depends on how much 
exposure you are talking about. If it will be an 
outdoor table that is a different story than a tabletop 
that occasionally has a glass with ice placed on it. I’m 
going to assume you mean a tabletop indoors. Most 
finishes will help protect but definitely stay away from 
shellac. Several coats of Waterlox or similar varnish, 
polyurethane or lacquer buffed out with a hard wax will 
help.

Garrett Hack replies: Marine varnish—a high quality spar 
varnish.

Al Breed replies: I often shellac the whole table and then 
finish the top with Epifanes Rubbed Effect varnish. 
Bombproof and looks good. Expensive but worth every 
cent.

Bruce Wedlock replies: The best finish for a tabletop that 
will be exposed to water are either oil or water based 
polyurethanes. My preference is General Finish’s 
Arm-R-Seal which is a thin wipe-on oil poly. This is 
much easier to apply than brushing thicker varnishes. I 
use the gloss to eliminate flatteners that require stirring. 
You can adjust the sheen at the end. Just apply it with a 
lint-free cloth wrapped around a sponge called staining 
pads. Small ones are commercially available at box 
stores. 

Apply a liberal coat and then wipe off excess with the 
grain direction and allow to dry. This finish is on the 
thin side so don’t expect a fast build. Apply three coats 
with a light scuff sanding with 220 or 320 between 
coats to remove nibs. After several days of curing, wet 
sand the third coat with 600 grit wet/dry paper and 
water with a few drops of dishwasher detergent. This 

sanding should produce a white powder residue. If it 
doesn’t, the varnish hasn’t fully cured. Be patient. 

Apply a final coat of Arm-R-Seal and buff with 4-0 
steel wool or a light gray Scotch Brite pad (800 grit) and 
wax to achieve the desired sheen. An excellent YouTube 
demonstration is youtu.be/Y7jvnM2PX0E.

prevenTing padauk From darkening—Besides putting your 
art piece in the closet , how do you stop Padauk from 
darkening?—David Brien

Anne DeMaria replies: Try a spray coating of UV-blocking 
artists spray fixative such as Lascaux UV Protecting 
Fixative.

sloWing doWn darkening WhiTe oak—How do you 
prevent or slow down darkening of white oak with a clear 
finish?—Alfred Spitzer, Jr

Richard Oedel replies: White oak usually is not the 
problem but the additives in the finish that darken 
over time. So try a finish advertised as “water white.” 
In general, they stay water white and don’t impart any 
extra color cast to the piece. If you want it white-white-
white oak, you have to bleach it multiple times and then 
coat it with something. A soap finish here would work. 
For examples, see John Makepeace’s bleached white oak 
pieces—johnmakepeacefurniture.com.

epoxy & Wear on CuTTing Tools—When building outdoor 
furniture I sometimes find I have to machine pieces that 
have been epoxied. How much tougher on saw blades, 
router bits, etc is epoxy compared with regular yellow 
wood glue?—Bill Munch

Garrett Hack replies: Cutting any glue, especially when 
fully cured, is hard on your edges. I don’t think epoxy is 
any worse than yellow glue. Use carbide tools and keep 
your glue cutting to a minimum. 

Ask the Old Saw
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An attempt at an objective review

For more than 25 years, my Delta Contractor Saw 
served me well. When I bought it, I just couldn’t 

spring for the cost of the then popular Delta Unisaw or 
Powermatic 66. Kids to put through school, houses and 
cars to pay for—so the Contractor saw it was. Over the 
years, I equipped it with several different aftermarket 
fences and a jury rigged dust collection system. It was 
good enough and precise enough or so I thought.

But recently, the bearings began to howl and the 
switch got stuck in the on position requiring an external 
one. And I was retired and in the shop more. And I’m 
not a machinist. So time for a new saw and given my 
age, likely the last one I would ever buy. This time it 
would be a cabinet saw.

Was the SawStop brand really worth it? Were the 
alleged safety features a gimmick? Was it a good saw 
without considering the safety features?

In a prior life I was a trained scientist, an academic, 
someone familiar with research methods. So I went to 
the literature to investigate primarily the question of 
whether the safety features were worth the increased 
cost. My primary source was an article reviewing table 
saw injuries in the journal Plastic and Reconstructive 
Surgery (2013; Nov; 132 (5): 777e-783e). See, I still 
know how to do references! I supplemented this with 
the rather excellent review of the history surrounding 
SawStop in Wikipedia.

The Safety Questions

“A 2002 nationwide study found that 20% of 
non-occupational amputation could be attributed 
to tablesaws, more than any other consumer product, 
anything sold for the personal use or consumption of 
consumers in a non-occupational setting.” There were 
over 1400 such amputations yearly.

The US Consumer Product Safety Commission 
estimated that $2.13 billion a year was spent on treating 

To Sawstop or Not to Sawstop

by Phil Kinsler
etsy.com/shop/

RetirementwoodByPhil
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blade contact injuries. From 1990–2007 an estimated 
565,670 table saw injuries occurred. Persons visiting 
Emergency Rooms for serious lacerations seldom 
recovered full function of the involved fingers.

The Purchasing Decision

That was enough for me. Reading positive online 
reviews of the saw itself, I decided to order the 3 HP 
Professional Cabinet Saw and to install my existing 
Incra Fence system on it. The folks at Incra advised me 
it was a simple installation and only likely to require 
some metric bolts available at local hardware stores.

Order, Delivery, Assembly

No local merchants were willing to deliver this to my 
home—no trucks, no drivers etc. I fought with myself 
about paying Woodcraft’s $250 delivery fee, but finally 
decided if I wanted the saw I’d either have to wait for 
the pandemic to end and the supply chain issues to be 
resolved, or just do it. I ordered the saw, an extra safety 
cartridge, a dado insert, a dado safety cartridge and the 
overarm dust collector. I also ordered the sturdier of the 
two mobile bases. They refused to sell a saw without a 
fence system, so I ordered the 30˝ Professional rail/fence 
system with a prearranged plan to sell that to a friend, 
for use with the old Contractor saw they were taking to 
rehabilitate.

I was paranoid about the delivery consisting of 
a drop ship on a pallet into my driveway during the 
winter. I don’t own a forklift or a pallet jack. Several 
nights of disturbed sleep ensued. It turned out the 
delivery driver was an artist, backed a 30+ foot truck 
within three inches of my garage, had a pallet jack and 
dropped it where I asked. Whew!

Unpacking and Assembly

The saw and accessories come on a pallet with the 
saw itself at the bottom. Each carton contained detailed 
assembly instructions for that task. Most importantly, 
each carton contained a color-coded card with the 
appropriate hardware for each step of assembly in a 
separate blister pack. So, if assembling the mobile base 
took five separate steps, each step had an individual 
color code and blister pack of hardware. It was the most 

thorough and well thought out assembly system for any 
consumer product I have ever experienced. And in case 
you are an idiot—I sometimes certainly have been—
and just throw away apparently random papers which 
contained the instructions for that stage of assembly, 
those instructions are repeated in a highly detailed 
120 page owner’s manual. In the days where most 
owner’s manuals contain two pages of tiny writing then 
repeated in 17 languages in three point type, SawStop 
gets a lot of credit for their instructions, hardware packs 
and manual.

There was only one glitch in assembly. The general 
instructions direct you to install the mobile base while 
the saw is still on the pallet, lying on its side. This may 
be possible with the smaller base but is contradicted by 
the instructions for the heavier duty one. This advises 
lifting the assembled saw onto the mobile base using 
the strong children, wife and grandson method.

Turning the saw from its side onto the floor is a 
heavy lift with possibilities of slipping. They say it is 
a two person job but a couple of extra hands would be 
wise.

My shop is on the second floor of my garage. The 
saw weighs hundreds of pounds. What now? It turns 
out we were able to strap the saw body onto a strong 
wheeled hand truck and get it upstairs one careful stair 
at a time. At that time, we installed the mobile base and 
the extension wings.

So How’s the Saw Already?

This is a tool, not a sculpture for a museum. Still it 
would be nice for everything to line up perfectly. In 
fact, even with considerable help, it was not possible to 
install the extension wings perfectly flat on both sides. 
The deviations were tiny and unlikely to affect function, 
but frustrating in such an expensive product.

Similarly, the cast iron used by SawStop seems softer 
and more easily scratched than what I experienced 
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on the old Contractor saw. The 
scratch shown here occurred 
within the first few days of using 
the saw. Annoying.

Fence Installation

I like my Incra fence and the router table that is 
installed in as an extension of the saw. No holes needed 
to be drilled for installation—the Incra fence mounting 
flanges slide along T-tracks and so easily matched the 
pre-drilled holes in the saw. There was a good deal of 
fussing getting the saw table and the router table aligned 
flat and the rails level on both. This was frustrating 
but worked fine when accomplished. Again, this was 
a multi-person job with one “table aligner” and one 

“wrench fastener” person. 
A compromise of this setup is that the Incra fence 

is not long enough to reach the blade when set up to 
use with the router table. This required installing stops 
along the rail and moving the fence carriage forward to 
these stops to use as a tablesaw fence and to the back 
of the rails to use with the router setup. This in turn 
requires use of my Starrett adjustable square to make 
sure everything is parallel to the miter slot when moving 
the fence. It does generally set up square, but I feel the 
need to check it regularly.

Initial Setup, Use, Adjustments

The arbor nut of this machine is far larger and thicker 
than the one on the saw I was used to. It contributed 
to a sense of confidence. All internal components were 
large and sturdy.

The blade stops at 90° and 45° were dead accurate. 
The blade alignment to the miter slot was checked with 
a Woodpecker’s dial indicator alignment tool and was 
within the factory spec of 0.002˝. That seemed good 
enough for me and I left it alone. The Incra fence also 
set up within 0.002˝. I left the back end very slightly 
open to help prevent binding.

The most controversial parts of the SawStop are the 
safety systems. The photos below show the internal 
lever used to install/remove the riving knife and the 
blade guard/dust hood system.

It’s easy to reach and to manipulate and the riving 
knife worked well with both a full kerf (1/8˝) and a 
thin kerf (3/32˝) blade. Any narrower blade requires 
an adjustment of the carriage the riving knife and/or 
blade guide ride on. While possible, such an adjustment 
required a deep reach under the lever system and 
seemed a highly likely knuckle buster. Though I often 
use exotics and hate to throw away significant amounts 
of those in sawdust, I’ve not yet been willing to risk 
my hands trying to install the Forrest ultra-thin blade 
I previously bought to lose as little of the exotics as 
possible. I don’t know if other manufacturers make this 
type of adjustment easier, but the tight spaces put me 
off.

The Safety System and Its Compromises

The next photos show the full size and complexity of 
the guard system. There are multiple interlocking pieces 
of plastic and small palls and large palls to prevent 
kickback. There is a snap-in guide to make sure the 
blade is not raised too high and so make contact with 
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the guide but also high enough to clear the wood. All is 
mounted to a flange that also acts as a riving knife. 

I must admit this guide gets in the way, especially 
if you are trying to work within a couple inches of the 
fence. I often use 3/4˝ to 1˝ strips of exotics in what I 
build and often these are cut from pieces no more than 
4˝ wide. Using this dust shroud and a thin rip jig leaves 
so much hardware on the table that it’s inconvenient, I 
don’t know where to put my hands, I’m afraid that a 
push stick will get caught on something. See the photo 
above for the “clearance problem.”

Truth be told I often remove this system, load the 
riving knife and use my trusty feather boards and push 
sticks to make this kind of cut. And that unfortunately 
interferes with the efficiency of the overarm dust 
collection system that depends on the suction generated 
by the guard. Which brings us to…

Dust Collection

A minor beef—one of the first assembly tasks is 
installing a dust collection fitting in the saw cabinet. 
Some awkward crawling around on the knees is 
required, but that’s not the main issue. A second fitting 
attaches to the one in the cabinet. That fitting, though 
nominally 4˝ is actually too small and even with band 
clamps, the 4˝ dust host falls off. I had to use some self-
tapping screws to hold it on. Even Gorilla tape would 
not do the job alone.

Whether used with the dust hood or the riving knife, 
the saw throws a considerable amount of dust forward 
in tiny particles. An annoyance. 

The Safety System & Blade Changes

The safety cartridge lives just below the blade in a 
curved configuration that has to be adjusted each time 
the blade is changed. SawStop wants essentially a US 
nickel’s worth of thickness between the blade and the 
two points where it might contact the cartridge. A 
plastic guide is provided to test the thickness and an 
Allen wrench to adjust the gap.

The large yellow fitting in the photo is used to adjust 
this gap. If the blade touches the cartridge, the safety 
system triggers and you likely lose the blade and have 
to buy another cartridge, to the tune of $80 to $100. 
If you get lazy and just leave a too big gap, the safety 
system is not as fast in stopping the blade, risking more 
finger damage. It pays to do this one right.

A Moment of Inattention

I try to be alert and thoughtful in the shop. I was 
trained to not work when tired or distracted and 
to not make any machining operation where I was 
uncomfortable with the setup. Humans make mistakes. 
This one did not result in an injury except to my wallet, 
but it did illustrate to me the dramatic benefit of the 
safety system. 

I own and use an Incra miter sled. It needed 
modifications to work with the new saw. I had to cut a 
new base, and adjust the arm to provide support behind 
the workpiece close to the blade. I was not careful 
enough doing this nor did I bypass the safety system 
because I might make contact with metal. The sled 
support arm barely touched the blade, the cartridge 
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fired, I was startled and then astonished at how fast the 
blade stopped and descended beneath the table. It was 
virtually instantaneous. My fingers were nowhere near 
the metal to metal contact, but had they been, I’d have 
gotten a scrape, not a severe laceration and an expensive 
visit to the Emergency Department. And with my 
arthritis, I need all the finger function I still have! 

It cost me a darn good blade and a replacement 
cartridge but it reminded me of one of the reasons I 
got the SawStop in the first place. Removing the fired 
cartridge and the blade which was fused to it was a 
chore. This required all my strength to loosen the arbor 
nut and then a careful thread by thread movement to 
the right side of the arbor to get the blade/cartridge free 
while reaching way down in the saw being careful of 
fingers and knuckles. This was a pain but a safe pain.

A side note—should one actually make flesh/blade 
contact, SawStop will replace the cartridge for free if 
you send it in for use in their research.

So How’s It Cut?

You buy a table saw to make accurate and quality 
rips and crosscuts. After destroying my Forrest 
Woodworker II and finding they were not available for 
months, I tried a couple of different blades including a 
Ridge Carbide, a Leitz combination and a Freud Next 
Generation Premier Fusion general use blade. For me, 
the Ridge left too many fringes in crosscuts. I returned 
it. The Leitz takes one honking kerf—their 1/8˝ seemed 
far wider than other brands. 

I am getting polished glue line cuts and polished 
crosscuts from the new Freud blade. And isn’t this 
what one buys a tablesaw for in the first place? 

Correcting Some Misconceptions

I’ve read numbers of inaccurate comments about the 
SawStop online. Here are some.

“Oh if you just use push sticks you’ll never have 
an accident. Grandpa cut plywood in his shop for 50 
years without an injury.” This is a logical error. One 
data point does not contradict hundreds of thousands. 
Anyone can receive a startling phone call, the dog can 
suddenly go nuts, a kid can run in unexpectedly. Please 
review the statistics at the beginning of this article. The 
journal Plastic and Reconstructive Surgery is objective 
in this matter and only seeking to review the data for 
medical professionals.

I’m reminded of a phone call with a customer service 
rep for one of the big online woodworking outfits who 
confided she “gets a kick out of receiving calls from 
Three-Finger Woodworking.”

What about—You can’t cut metal. You can’t cut 
pressure treated. You can’t cut anything not kiln dried.

I don’t know about the older versions of the saw. 
Currently they come with a safety system bypass for 
metal or wet wood. The key is used to bypass the system 
and then resets the system to the on position once the 
cut is made.

What about—You can’t cut dadoes. Not so. There are 
separate safety cartridges and phenolic zero clearance 
inserts to do just this. In my opinion this is a rather 
basic and very common use for a table saw and the fact 
that both the safety cartridge and the insert are optional 
at extra cost seems a bit of price gouging.

A Final Verdict

If this were an Amazon or similar online rating, I’d 
give it four stars out of five. A very good saw with some 
annoyances and a safety system that might just save 
your fingers. Worth the irritations to me. 



Often we make something out of necessity. In 
this case it was a commission from my daughter 

Angela. Back in 2019, after gifting her a salt and pepper 
mill set she asked me to make her a caddy. In 2021 a 
customer commissioned a tall salt, pepper or spice mill 
set. When they came to pick up their set they noticed 
Angela’s caddy on the kitchen counter. They loved the 
look and the color combination helps to identify salt or 
pepper. I decided to make several caddies in two sizes 
hoping others would also like them—one for the 6 to 8 

inch tall mills and one for 12 inch and above mills. The 
following is the process. 

Segment Cutouts and Glue-Up

The top materials are walnut and figured maple with 
the bottom red oak/cherry. Materials were resawed and 
surfaced planed to 1/2˝ thick. The tricky part was creating 
the “S” curve template to shape both segments. There’s 
got to be an easy way to do this but I could not figure 
it out. It was a bit of trial and error with many micro 
adjustments to the template with file and sandpaper. 

Filling a Need
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by Claude Dupuis
canterburyturnings.com



Once that was dialed in I made a sled with hold-down 
clamps that held both segment and template—Photo 1. 
I rough cut the “S” shape on the bandsaw leaving the 
line. I used a top bearing flush cutter in my shaper to 
finish the cut—Photo 2. 

The segments were then glued to the bottom using 
multiple clamps—Photo 3. The glued up blank was 
1˝ longer and 1/2˝inch wider than needed. The added 
width was for trimming after glue-up. As hard as I 
tried, it was impossible to get the tip of the curve 
tight. But trimming after the fact proved to be a good 
choice—Photo 4. With the blank cleaned and trimmed 
to width on the finish side, I laid out center along the 
length of the blank then the center of holes in both 
directions from the centerline intersection at the “S” 
curve—Photo 5. 

The Turning

In order to assure the turned holes and adjoining 
decorative beads would be a consistent depth, I had 
to make sure the blank was perpendicular to the lathe 
axis. My initial trial was to find center at both top 
and bottom and mount between centers. Finding and 
hitting exact center was impossible. I installed a block 
of wood chucked up and trued onto which I press fitted 
the blank using the tailstock on layout center—Photos 
6, 7. Caution, this is off-center turning so be sure the blank 
clears all the way around prior to turning on the lathe. 

I turned a hole a tad smaller than the finished 
dimension in both walnut and maple—Photos 8, 9. I 
then reverse chucked the blank to cut two holes on the 
back side—Photos 10, 11, 12. These were finish sanded 
prior to again reverse chucking the blank in order 
to finish turn the face side. In order to be consistent 
with both the caddy holes and mill diameters I made 
templates for both small and large sizes—Photo 13. The 
center of the holes were slightly recessed using a scraper 
to finish the cut—Photo 14. 

With the lathe off I then marked the finish length 
of the blank—Photo 15. Then the equally spaced 
decorative beads were marked with pencil. The beads 
were cut using a Trent Bosh “V” tool—Photo 16. The 
holes were sanded prior to moving to the next hole. 
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Trim, Sand & Finish

A band saw was used to trim 
the ends leaving the pencil line—
Photo 17. The pieces were brought 
flush to the line using a sander and 
sanded smooth by hand—Photos 
18, 19, 20. Final sanding eased all 
the edges. 

In hindsight it would have been 
quicker to use a template and flush 
cutting bit to clean up the bandsaw 
cut on the ends. It’s much more 
efficient building in batches so 
maybe next time. 

The caddy was finished using 
several thin coats of Waterlox (my 
preferred finish) sanding between 
coats. Final buffing and waxing 
were done after a couple of weeks 
for the finish to cure—Photo 21. 

This was a great problem solving 
project. On to the next one. 
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In the early 80s I worked in a commercial shop for the 
first time. I came from a traditional cabinetmaking 

background and this was a whole new world. I was 
familiar with traditional joinery and methods. However, 
when asked to make cope and stick frame and panel 
doors, I was taken aback because they were no mortise 
and tenon joints. I thought the doors would fall apart 
in a year or two—they did not. Since that time I have 
produced thousands of cabinet doors and panels using 
this method. I have never received a call-back for a 
failed joint. 

My concerns as a young cabinetmaker were 
unfounded. I am talking about cabinet doors in this 
article and not large passage doors or heavy glass cabinet 
doors. Large heavy doors will need more traditional 
joinery to hold them together.

Cutters

Cope and stick joints can be produced with stock 
router bits or shaper cutters sets—Photo 1. Most stock 
cutters work with door thicknesses from 3/4˝-11/8˝. If 
using router bits, I recommend 1/2˝ shank bits in a 
router table. 

I prefer a shaper to make cope and stick joints in 
conjunction with a power feed for safety. Do not use a 
hand held router—it’s dangerous. 

Stock shaper cutters have a 3/4˝ bore. Larger bores 
are available but the profiles are limited. You can have 
a custom set made and the basics for set up and use 
would be the same. 

Cope and stick cutters produce various depth 
grooves. The groove depth determines the amount you 
must add to your rails to be coped. For instance if the 

Cope & Stick Joints

by Bob LaCivita
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groove is 3/8˝, this must be added to each end of your 
stock 3/8˝ x 2˝ adding 3/4˝ to the overall length. 

Setup & Making Parts

Cut the cope joint first. This operation is done with 
the use of a sled which runs against the shaper or router 
fence and the knives of your choosing. Install the cope 
cutter in the machine. Set the fence flush with the end 
of the tenon point on the cutter. I use a steel ruler or 
straight edge to achieve this—Photo 2. 

The sled is a simple fixture that is made of a smooth 
plywood or MDF platform and a wood fence 90° to the 
fence of the machine. I use toggle clamps to secure the 
parts to the sled. The sled fence will not only prevent 
diving cuts, it will help prevent tear out as you come 
out of your cut. 

Load the sled with a test piece    —a few test pieces are 
recommended. Raise or lower the knife to make sure 
the groove is leaving enough material at the back of 
the door—a minimum of 1/8˝. Check to make sure the 
profile at the front of the door is sufficient to show a 
nice shadow line if your profile has a step. Run the test 
piece. Check the test and if it is right, run all the cope 
cuts. If not I adjust a little—Photos 3, 4.

To make the stick insert the stick cutters into the 
machine. No sled is needed. Working directly on the 
machine’s table, set the blade height by bringing a 
coped piece of stock against the cutters and adjust them 
up or down until the tenon is aligned with the grove 
blade—Photo 5.
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The machine’s fence may need to be moved back 1/32˝ 
from the original set up. To do the next operation I first 
climb cut my piece using a power feed. This means I 
run the work into the back of the knife. 

Do not climb cut if you are holding the stock with your 
hands. This is strictly a powered feed operation.

I run a test piece first. This removes a small amount 
of the grove and profile. The climb cut removes the 
critical stock that is likely to chip out. Then run the 
pieces normally into the knife to make clean cuts. If you 
are doing this operation by hand, go slow and smooth 
to prevent any chip out and an uneven cut. Two passes 
may give you better results. 

An auxiliary wood fence can be added to the router 
fence. Run the feed side of this fence into the cutters 
until you see the profile. Back the piece out and shut 
the machine off. Once the spindle stops, clamp the 
auxiliary fence to the permanent fence. This will reduce 
tear out—Photos 6, 7.

The panel can be anything you wish. I deduct 1/8˝ per 
foot from the panel width to allow for expansion and 
contraction. 

You are now ready to glue up. Yellow glue works 
fine for most interior panels. Spreading a nice thin film 
of glue on all surfaces with a brush is the best way to 
prevent large amounts of squeeze out that are hard to 
clean out of the nooks and crannies. 

I try to keep the glue back from the inside of the 
joinery. This helps prevent the glue from getting on the 
panel which will prevent it from moving. The panel 
must have room to move with changes in humidity.

This is a simple way to make doors, drawer fronts or 
panels. It is not traditional nor is it the strongest way. 
If I were commissioned to make an heirloom piece of 
furniture for a client I would make a mortise and tenon 
door. If a client wanted a kitchen, built-in or vanity this 
is the preferred method. I hope you give it a try. 
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Take Control of Your Own Metallurgy

Anyone can make woodturning chisels by following 
these instructions. In doing so, you are not trying 

to approximate a standard factory-made chisel. Instead 
you are creating a “hard tip” tool. In many ways this 
is better than a factory chisel. The cutting edge is 
extremely hard and durable, while the shank is tough 
and strong. A gouge made with a short flute is much 
more rigid than one with the flute running the whole 
length.

There are many approaches to making chisels in your 
own shop. You can use pre-hardened high speed steel 
(tool bit stock) and this was covered in an excellent article 
by Bob Rosand in American Woodturner, Summer 2001. 
I do not use this type of material because it is available 
only in a limited number of sizes and it is expensive. Or 
you could use files, springs, saw blades, etc. and this is 

Woodturning
 Chisels You Can Make

Grinding the Flute—The round nose 
grinding wheel is used to grind the 
flute into the steel rod. Grind to a depth 
that is just a little more than half way.

April, 2007
Archives

covered by John Lucas in American Woodturner, Spring, 
2001. But in this article I will explain how to make 
chisels out of high carbon tool steel, such as drill rod, 
which you can buy from any machine shop supplier. I 
prefer this type of steel because it is consistent, easy to 
harden and very low cost.

Heat Treatment—Much mystery has been attached 
to heat treatment because it has a long and somewhat 
clouded history. The discovery of how to convert iron 
into steel and its heat treatment (Anatolia, 1200 BC) 
is what made iron superior to bronze and ushered in 
the Iron Age. The result is that today 95% of all metal 
products are made from iron. 

Centuries ago those early smiths did not have the 
advantage of micro photographs, testing apparatus or 

Note: prices are in 2007 dollars

by Jon Siegel
bigtreetools.com
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formulas which are available to the modern metallurgist. 
Instead they were guided only by trial and error. Yet 
they were able to make astonishing tools, swords, armor, 
and cutlery of every description. This is because heat 
treatment is essentially a simple process which requires 
only two things: 

• Control the amount of carbon in the iron (thus making 

steel).

• Apply heat and cold to manipulate the crystals in the iron.

Fortunately, the first part is taken care of for us. Tool 
steel (which is a blended mixture of iron and carbon, 
plus a few other additives) is made in many varieties 
by steel manufacturers and can be ordered from any 
machine shop or industrial supply company. Carbon 
tool steel is the direct descendant of those earliest types 
of steel discovered thousands of years ago.

Heat Treatment Made Easy—When the steel is 
heated to the red-hot temperature of 1450° F, the crystal 
structure changes and then if allowed to cool slowly, it 
goes back to its original form. But if it is cooled quickly 

(quenched in liquid at hundreds of degrees per second), 
it sets into a new crystalline form and becomes hard. 
This process is called hardening and it works best if the 
steel has around 0.9% carbon. 

After the hardening, the piece may be too hard and 
brittle to be safely used. It is possible to take away some 
(controlled) amount of the hardness in the second part 
of the heat treatment process called tempering, which is 
softening. Some authors refer to the whole heat treating 
process as tempering. This is confusing. Hardening 
and tempering are separate processes within the heat 
treatment.

Before hardening, the steel can be easily cut with 
a hack saw or machined. But after applying the heat 
treatment described here, carbon tool steel can attain 
great hardness, which, if you want to get technical, is 
in the 60s on the Rockwell C scale. In other words, in 
the fully hardened state (called Martensite) it cannot 
be filed, sawn or scratched by any steel tool. It is not 
machinable and can only be worked with abrasives.

One of the most amazing things about this hardening 
process is that it is reversible. By simply heating the steel 
as before, (to 1450° F) but cooling it slowly, the steel is 

Chisels—A collection of carving and turning chisels made by the author.
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made soft again. That is the opposite of hardening and 
is called annealing. 

Fast cooling makes it hard and slow cooling makes it 
soft. This process can be reversed a number of times if 
necessary until eventually the carbon evaporates from 
the surface. 

Using Known Tool Steel vs Unknown Scrap 

Steel—At one time I thought it was clever to beat 
the system and make tools out of free pieces of high-
carbon steel—springs, axles, etc. I had been influenced 
by Alexander Weygers, a wood sculptor who took up 
blacksmithing in order to make better chisels. He wrote 
two excellent books with lots of good information 
on hardening and tempering with simple equipment. 
They are The Making of Tools (ISBN 0-442-29360-7) 
and The Modern Blacksmith (ISBN 0-442-29363-1). 
Although woodturning chisels are different from 
sculpting chisels, these books are a great starting point.

However, now I purchase new tool steel to make 
my chisels. It didn’t take long before I realized that I 
had invested too much labor in forging and grinding 
of the tools, only to have them fail later because of 
imperfections (cracks) or in the heat treatment process. 
I realized that compared to this labor, the cost of new 
tool steel is minimal. 

Which Steel to Buy—Steel that is near one percent 
carbon and is specially formulated to be hardened is 
called tool steel. 

Basic carbon tool steel comes in two varieties—a 
type to be quenched in water W-1 and a type to be 
quenched in oil O-1. The later type O-1 is somewhat 
more expensive but is less likely to crack in the 
quenching process. Also O-1 comes in rectangular 
shapes as well as round while W-1 usually comes only in 
rounds—referred to as drill rod. W-1 is still my favorite 
for making turning chisels because I make both skews 
and gouges from round stock which is very inexpensive. 
For example, one piece of 3/8˝ drill rod (36˝ long) cost 
$3.15, and is long enough to make four chisels. That’s 
$0.79 per chisel!

• Source for tool steel—MSC Industrial Supply Co. 

mscdirect.com

When you receive your tool steel you may want to 
take a small piece through the hardening process (just 
for practice) and then test it to see if the hardening 
transformation took place as planned. How can you 
test the hardness without a $5000 testing machine? The 
most common method used by general mechanics is the 
file test. Simply use an ordinary file on the workpiece. If 
the file “bites” and scratches the steel and there are some 
shiny filings produced (no matter how small), then the 
steel is not hardened. If on the other hand, the file slides 
over the workpiece as if the file had no teeth, then the 
steel is hardened. Note that this action will ruin the file. 
It is best to keep a few throwaway files on hand for this 
test.

Shaping the Chisels—Grinding the bevel on some 
chisels such as skews and scrapers is a simple operation. 
The only additional thing you will need to make your 
own chisels is a very course grinding wheel. You should 
not attempt to use the same grinding wheel for shaping 
the steel as you use for routine sharpening. These are 
distinctly different processes and require different tools. 
I recommend a 24 to 40 grit wheel for shaping steel. 
This will allow you to shape the point of a rough blank 
in a few minutes with a minimum of heat build up.

Making Gouges—Grinding the flute into a gouge 
is more complicated than making skews or scrapers. 
It requires the use of a grinding wheel with a convex 
radius which matches the shape of the flute. 

It is easy to round the edge of a grinding wheel to 
any radius desired with a diamond dressing tool. Many 
woodworkers do not own diamond dressers because 
they incorrectly think they are expensive. In fact, small 
diamond dressing tools (1/4 carat) cost only about $6. 
If you own a grinding wheel, then you should own a 
diamond dressing tool. The tool consists of a round 
steel rod (about 6˝ long) with a diamond attached to 
one end.

To use the diamond dressing tool, place it on the tool 
rest of your grinder and work it slowly the same way 
you would use a small scraper to turn wood. Always 
use a dust mask or a collector because there will be a 
lot of abrasive dust produced. Be careful that only the 
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diamond touches the grinding wheel. Do not let the 
wheel touch any part of the metal rod or you may grind 
away the metal which is holding the diamond and the 
diamond will fall off.

Wheels for Grinding Flutes—In recent years, 
woodworkers have discovered that white and pink 
aluminum oxide grinding wheels are better than the old 
fashioned gray wheels. They are softer and as the surface 
breaks away, they continuously expose sharp grains of 
abrasive. Therefore they grind with less heat build up, 
and since they are friable they are easy to shape with 
a dresser. I have found that the least expensive are 7˝ 
diameter wheels designed for surface grinding machines. 
They are available in 1/4˝ and 1/2˝ thickness for under $10. 
The only catch is that they have a hole size of 11/4˝. This 
means that you will have to make a bushing to reduce 
the hole size to fit your grinder. Of course it is best to 
go into the machine shop and make one out of metal, 
but perfectly good reducers can be made out of maple.

What You Need for Making Chisels

• Tool steel—round rods or rectangular flat stock

• Hacksaw

• A very coarse grinding wheel for roughing the shapes

• Several thin grinding wheels 

• A diamond tool for dressing grinding wheels into round 

profile shape for grinding flutes

• Propane torch or two (MAPP is better)

• Magnet

• Water

• Motor oil

• Chisel handle (turn your own)

Procedure

Cut the steel to length—Use a hack saw. Allow for one 
or two inches to go into the handle. Lightly chamfer the 
cut edge on a grinder or belt. 

Drive the steel into the handle—Nothing could be 
easier than fitting a round rod into a handle. If your 
chisel is made from flat stock however (for example a 
1/4˝ x 3/4˝ skew chisel), you will have to make a tang on 

Dressing—The diamond dressing tool is used to form the 
grinding wheel to a round nose.

the end which fits into the handle. If you have a way to 
hot forge, this is the best. Another way is with a metal 
cutting band saw, but if you don’t have one, just grind 
the material away with a very coarse wheel.

Rough grind the point—Skews, flat chisels, parting 
chisels, beading tools, etc. are easy to grind. However, 
grinding the flute in a gouge takes some time. When 
rough grinding the chisel at this stage you do not have 
to worry about overheating because the heat treatment 
comes later.

Heat the steel to 1450° F—You can tell when you have 
reached this temperature because a magnet will no 
longer stick to the steel. While heating the steel, touch 
the magnet in quick jabs. Do not let the magnet get hot 
or it will be ruined. 

As you heat the steel the first thing you notice is 
oxidizing of the surface and several colors are seen. 
These are the tempering colors and are not important 
for now as we pass through this temperature range 
(about 500° F) on the way up to 1450° F. At some point 
you will see the metal start to glow. The temperature 
of the first noticeable glow (blood red) will vary 
depending on how bright it is where you are working. 
In a darkened room, it will be about 1000° F, but in 
bright light it could be 1200° F or 1300° F. At this point 
you should start checking with a magnet. Do not let the 
temperature drop as you do the magnet test, keep the 
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temperature rising. The color gradually changes from 
dark red to cherry red. When the first inch or so of the 
chisel is glowing evenly and the magnet does not stick 
at all, you are ready to quench the steel .

Note: Steel above 3/8˝ diameter may be difficult to 
reach temperature with an ordinary single propane 
torch—MAPP is better. Two torches working together 
will handle up to 1/2˝ thick steel. Of course access to 
oxyacetylene would be ideal for larger sizes.

Quench in water or oil—As you take the chisel from 
the flame to the quench, do it instantly so there is no 
time for it to cool off en route. Have the quench liquid 
within inches of the location where you are heating. As 
the chisel enters the liquid, swish it vigorously in a circle. 
Continue the motion until the cooling is complete —
about five seconds. Use either water or oil according to 
the type of steel you have purchased.

Draw the temper—Tempering is the reheating of 
the chisel but this time to a much lower temperature 
300° F to 600° F) to remove some of the hardness and 
brittleness. Not all chisels need to be tempered. You will 
lose some hardness in the tempering. But chisels with 
very acute edges need to be tempered to prevent the 
edges from chipping. 

The right temperature is judged by comparing the 
color of the oxide coating. To see the oxide coating you 
must before tempering, remove the black scale which 
formed in the hardening stage. Use an oilstone or some 
fine sandpaper until the surface is bright at least on one 
side. 

You should stop at the first tempering color which is 
yellow (440° F). Subsequent colors correspond to these 
temperatures—straw=480°, brown=510°, purple=540°, 
blue=580°. These represent greater degrees of softening. 
Tempering beyond yellow or straw will reduce the edge 
holding properties of the chisel but might be necessary 
for some chisels such as those for mortising deep holes.

Finish grind—As with all carbon steel tools, do not let 
the steel get above the tempering color (yellow) during 
finish grinding or the hardness will be lost. If you let 
the steel get to the purple or blue color, even for an 

Heating to the Hardening Temperature (1450 degrees F). 
Notice that the magnet and the quenching liquid are within 

inches of the torch.

Tempering Colors—The first tempering color to be seen is light 
straw. This is sufficient for woodturning chisels.

Drilling the Handle—After the drilling, the work is placed 
between centers and the tailstock center fits the drilled hole.

instant, it is ruined and will have to be re-hardened. 
Therefore when you grind the tool, keep the point of 
the chisel cool by using light pressure and cooling in 
water if necessary. If the chisel sizzles when it hits the 
water, it’s too hot 

I hope this article has helped to demystify heat 
treating and tool making for you. I have found there 
is nothing more satisfying than turning wood with 
chisels I made myself. 
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You know the words from that old John Denver 
song, “Some days are diamonds, some days are 

stones. Sometimes the hard times won’t leave me alone.” 
I’ve had my share of stones and hard times, but Monday 
this week was a gem. We were like the ants in the ants 
and cricket fable. We were getting ready for winter and 
part of our preparation was to hold our last splitting 
party of the year.

I buy our logs at a local concentration yard. I begin 
the process by calling up the manager to make sure 
he has a good supply of red oak logs on hand. If he is 
not going to be present when I visit, he will arrange a 
selection of logs for me to choose from. He places the 
logs all parallel with one end raised on a junk log. That 
way I can walk around the logs and see under them as 
well. Being able to see whole logs makes choosing them 
a lot less risky.

There wasn’t a bad one in the lot. I felt like a kid 
in a toy store. I wanted all the logs. However, I only 
needed a limited amount—enough to get through the 
last classes of the year, enough to put aside for sales and 
enough to provide for the first class of 2010. I chose the 
best but hated to leave the others behind. The quality 
was that high.

The joy continued when it came time to split the 
logs. We cut the first bolt to six feet. If the log contained 
any unpleasant surprises, we could still cut six foot bolts 
off the others. 

The log opened hard—a lot harder than I expected 
from such a straight piece. This always makes me worry 
as a large encased knot or other blemish could be 

holding it together. It took a lot of wedges and a lot 
of hammering, but we won. The log was perfect and a 
beautiful thing to behold. The grain was as straight as an 
arrow. Only a group of chairmakers would understand 
why we paused and spent ten minutes admiring the 
sight. 

Okay. Don, Fred and I are old. While we really were 
admiring the log, we were also catching our breath after 
swinging that eight pound maul for 15 minutes.

The other logs opened just as straight and clean as 
the first. Even their hearts were straight. This is unusual, 
as the heart represents the tree as a sapling and few 
saplings are perfect. We usually cleave off the heart and 
throw it into the firewood pile. Not this time. Most of 
it was good enough for bending stock.

It took about 90 minutes to rive all the logs and split 
the butts into firewood. By 10:30 we were ready to cut 
bending stock on our bandsaw. Fred and Kevin usually 
do this work and they got right to it. Meanwhile, Don 
and I set to another task. 

There was a lot of four foot stuff left over from our 
spring splitting party. We decided to make it into arms 
and bows to put aside for winter catalog sales. We 
need to keep these parts in inventory as we sell a lot of 
pre-bent arm and bow pairs to chairmakers who do not 
have the capability to bend their own wood.

The dregs were the left over stock we worked. Setting 
up a class, we go through the stock and choose the best 
pieces. When someone orders bending stock, we again 
select the best pieces. By the time we get around to the 

Some Days are Diamonds

August, 2009

Making Windsor Chairs

by Mike Dunbar
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Mike Dunbar was a significant part of and contributor to 
the Guild until his retirement in 2016. Mike can still be 
found on his YouTube channel and on Facebook (ed).

I have made Windsor chairs by hand since 1972. In 1980 I 

began teaching my techniques around the United States 

and Canada. In 1994 my wife and I began The Windsor 

Institute in Hampton, NH, giving Windsor chairmaking 

a permanent home. The Institute was a landmark in the 

woodworking world and the classes we taught were known 

world-wide. 

I retired in 2016. In 2018 I began a YouTube Channel that 

I named The Windsor Institute. There, I began teaching 

again, but this time through videos. My goal is to continue 

this series, eventually recording the process for making 

all 17 of the various types of Windsor chair classes we 

taught at our physical location. I also hope to record all the 

other information I learned and developed over all those 

decades—turning, steam bending, tool use and care, etc. 

I have written and published nine woodworking books plus 

an 8-book young adult adventure saga named the Castleton 

Series. All my books are available at my authors page on 

Amazon. I have published more magazine articles than I 

can remember. I have been a radio and television host and 

newspaper columnist—Mike Dunbar.

next bending party, the old stock has been pretty well 
picked over and only dubious wood remains. 

To stay out of Fred’s way, Don and I pulled the 
planer out into the parking lot and went to work. 
Monday was a beautiful fall day. The air was dry and 
the sun was warm. I suggested that Don pitch (pass the 
wood through the planer) and I would catch (pass the 
pieces back to him.) I felt pretty self satisfied with my 
cleverness. Don had to do all the thinking as to how the 
pieces should be placed to pass through the machine. 
All I did was stand facing the sun, enjoying its light and 
warmth while I daydreamed.

As we worked we had the steamer running. We 
paused from time to time to bend a batch of parts. 
Nothing beats a good bending day and this one was 
perfect. There was not a cloud in the sky. The air was 
warm and dry. 

We expect a high failure rate when we make up 
parts from the dregs. After all, it is lesser quality stock. 
Monday afternoon, Don and I bent 33 pieces. Not a 
single one broke. We had a small delam in one arm and 
in one bow. Both will be easily fixed and will end up in 
sack back chairs. Three arms rolled up slightly, but will 
be perfect after drying in a vise for a week. 

Like I said at the beginning, some days are diamonds. New Haven, Ct. Ca. 1785 - 1795

Former school— The Windsor Institute, Hampton, NH



Heirloom Splay Leg Tables
Building

This is how I came to build a series of splay leg tables 
intended to become family heirlooms. Brought up 

in a family of carpenters and woodworkers, my brother 
and I were taught to appreciate fine woodworking. My 
grandfather was a carpenter, first on Prince Edward 
Island and later in Boston, MA. My father was an 
industrial arts woodworking teacher in Boston and built 
a few heirloom quality pieces of furniture during his 
life. Later in life, after our primary careers, my brother 
Roger and I came to share our heritage in woodworking 
here in New Hampshire.

Roger and I enjoyed many hours together learning 
and working in my shop to hone our skills. As members 
of the Guild, we attended meetings and were fortunate 
to learn the craft from many local NH Furniture Masters. 

Roger and I shared Fine Woodworking magazines and 
built some of the project pieces in pairs in my shop.

When my brother passed away a few years ago, I 
set out to build a piece of furniture in his memory. 
Together we built a pair of the Garrett Hack splay leg 
tables as shown in FWW magazine—Jan/Feb 2004. I 
thought a commemorative series would be appropriate. 
Four tables have been completed to date but with four 
daughters and nine grandchildren in our family, I am 
still building to satisfy all special requests.

From Ideas to Final Design

My woodworking style is varied and still evolving 
as my skills grow. For unique pieces of wood, I like to 
build Nakashima style coffee tables. These showcase the 
unique piece of wood along with the simple hand-cut 
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saddle joints. For side and occasional tables, my interest 
has evolved from Shaker style to a design style heavily 
influenced by Garrett Hack’s writing and teaching. By 
incorporating new features and ideas into my designs, 
I find that my skills improve and my confidence to 

“break the rules” grows.
Starting with a splay leg table idea, three design 

features were added to personalize the design. Using 
contrasting wood species has become a common feature 
in my furniture. Figured maple for the top, aprons and 
drawer front, cherry for the legs and drawer pull and 
air-dried walnut for the cock bead and socks are my 
favorite woods. Using socks on the legs and cock beads 
on the aprons adds detail and interest to the piece. The 
spin out drawer transforms the table into a unique show 
piece and provides a challenging feature for the builder. 

My design process starts with sketches of the details 
along with the overall appearance of the piece. The front 
apron length and drawer size is selected after various 
sketches trying to find an appealing look. Likewise 
the table top proportions are important to the overall 
look. The design is completed by rendering a full size 
dimensioned drawing. 

Building the Table

Tapered Legs and Aprons

The cherry leg stock is selected from straight grain 
stock with the growth rings about 45° from each leg 
face. Flat sawn grain faces are avoided. The tapers are 
rough cut on the bandsaw and then hand planed to final 
dimensions of approximately 11/4˝ square at the top and 
3/4˝ at the bottom. Traditional mortise and tenon joints 

are used providing strong mechanical joints. Mortise 
holes in the legs are cut on the drill press with a 5/16˝ 
square mortising chisel.

Walnut socks are inlayed into the bottom of each leg. 
About 3/32˝ is removed from each leg using a tablesaw 
cut and chisel to pare up to an angled knife line. Walnut 
inlay about 1/8˝ thick is glued and hand planed flush on 
each face of the legs.

The aprons are figured maple with tenons cut on the 
tablesaw and then trimmed with my favorite Japanese 
backsaw. When cutting the tenons it is imperative to 
take extra care in getting a straight edge on the tenon 
shoulder which abuts the leg. Undercutting the back 
edge provides some clearance so that the front edge seats 
tightly against the leg. Figured maple is prone to tearout 
especially with dull blades on a jointer or thickness 
planer. The slowest speed on the thickness planer works 
best followed by finish planing with a sharp jack plane. 

Each mortise and tenon joint is fit using a chisel and 
jointer plane on the tenon thickness and width to get 
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a tight friction fit. The dry fit table should stand up 
without any support indicating each joint is tight and 
ready for glue up. 

Each apron has a few 1/4˝ slots on the inside for 
fastening the table top to the aprons with a screw 
button. This allows the top to expand and contract with 
seasonal humidity changes wherever the table finds its 
home.

Figured Maple Table Top 

Using book matched figured maple makes for an eye 
popping table top. I selected two lengths of rough cut 
maple with the most outstanding figure. When jointing 
them to form the faux book match top, I tried to get a 
consistent alignment of the figure so that it looked like 
a true book matched pair. 

When jointing the two boards it is important to take 
extra care with a jointer plane to get a perfectly flat edge. 
By placing the jointed boards on top of each other with 
jointed edges together you can check for a tight joint 
and a flat top. The joint is tight if the top board does 
not easily slide or twist on the bottom board. The top 
edge should be checked for flatness with a straight edge 
along the length of the joint.

Once the top is glued up, it is hand planed with 
a sharp jack plane and a card scraper cleans up any 
difficult spots. I like to chamfer the underside of the 
top to soften the thickness and visual mass of the top. A 
traditional rectangular top is further softened by slightly 
curving each edge of the top and even chamfering the 
top to accentuate the curve. Using a block plane or 
spoke shave creates a uniquely shaped top with pleasing 
lines. 

Spin Out Drawer

The spin out drawer may be the most challenging 
part of this project but can be easily achieved with 
careful planning and patience. 

The drawer front and front apron are cut from the 
same board so the grain will match. Starting with a 
slightly oversized board, three rips and two crosscuts 
on the table saw yields all the pieces . After cleaning 
up the saw cuts with a hand plane, the apron pieces 

are glued back together. The result is a grain matched 
drawer front and apron. 

The drawer back is a bent lamination of three plies 
of 1/8˝ soft maple. With a bending form radius of about 
8˝, the bent lamination back will spring back slightly 
to about 81/2˝. The drawer side is a piece of soft maple. 
Since the aprons splay out with the legs, the drawer 
back and side are also cut at the splay angle.
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When the spin out drawer is opened, the dovetail 
joint is clearly visible. The half blind dovetails are laid 
out with the tails on the curved back piece and the pins 
on the drawer front. Careful layout, marking, dovetail 
saw cutting and chisel hand fitting results in a beautiful 
hand cut dovetail on the drawer. Although not visible, I 
use a dovetail joint on the other side and a rabbit joint 
on the back corner of the drawer. 

The curved back of the drawer is used as a drawer 
stop against the side apron of the table. I mount an 
adjustable wedge shaped block on the apron for fine 
adjustment of the drawer closing stop. The drawer 
opening stop is the glue block on the back corner which 
stops the drawer from opening beyond the front apron.

This drawer is designed and built for a right handed 
person. The pivot point and drawer pull are comfortable 
for the left hand to open the drawer and the right hand 
to access the drawer contents. The finger hole in the 
drawer pull allows the drawer to turn easily in the 
fingers as it’s opened.

Before gluing up the drawer, the pivot hole is drilled 
in the drawer front and apron. By clamping the drawer 
front in the apron with business card shims on each face, 
the drawer front and apron are perfectly aligned and 
ready for drilling the pivot hole. I like to use a machine 
screw as the pivot, since with a tight fit, the drawer does 
not slide up or down on the pivot. When drilling the 
pivot hole, it is critical to hold the drawer level and the 
apron at the splay angle of the table. There are probably 
other approaches to drilling the pivot hole, which may 
be more accurate. If the pivot hole is not vertical, any 
marbles (for example) in the drawer will roll to one side. 

Fitting the Drawer

When the drawer is glued up I install the drawer in 
the apron and start to fit it. Start by planing the drawer 
front and drawer back for clearance when opening the 
drawer. The apron opening may also be trimmed to 
provide clearance for the drawer on all edges. The pivot 
side of the apron will have to be undercut on the inside 
to provide circular clearance for the edge of the drawer 
front as the drawer is opened . 

Assembly and Finishing

My standard finishes for furniture are clear shellac as 
a seal coat and water based poly as a finish coat. Once 
all the pieces are finish planed, I seal with two coats of 
clear shellac. Clamping blocks are essential to protect 
those finished legs when gluing up. The walnut cock 
beads are then glued to the apron bottoms and trimmed 
on the inside as a final assembly step. 

The pivot hole on the bottom of the front apron is 
covered by the cock bead so the drawer can only be 
taken off by removing the top and accessing the pivot 
screw.

After glue up, I apply several coats of the water based 
poly which gives a very durable finish. This can be 
rubbed out to a mirror finish.

Summary and Acknowledgments

I have built four tables to date and have several more 
scheduled for delivery to family members. I would like 
to thank Garrett Hack for his inspiration and dedicated 
teaching of fine woodworking. 

For more details see Garrett’s article—finewoodworking.

com/fwnpdffree/free-plan-splay-legged-table.pdf

Finally, I wonder why my brother gave me the 
branding label entitled “F E Bradley and Son” rather 
than “Sons”.

If you would like to build one of these, please let me 
know if I can help or mentor in any way. 
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I don’t consider myself a boat builder. I like to make 
furniture. Yet, in the summer of 2015, I found 

myself in the Introduction to Boatbuilding course at 
WoodenBoat School, Brooklin, ME. I was acquainted 
with the instructor, Bill Thomas, a skilled educator 
and designer/builder of boats. He knew me to be a 
moderately skilled but meticulous woodworker. I was 
on the second day of sweating out the shape of the stem 
when it was time to install it. Bill pressed the question, 

“Stan, is that stem ready?”
“Yeah. It’s close enough,” I replied.
Bill, arms in the air, abruptly interrupted the group. 

“Class, stop! Did you hear that? Stan just said, ‘It’s close 
enough.’ My work here is done!”

That was the moment I realized I had left the 
domain of furniture making and had entered another 
dimension—the world of boat building—and I wasn’t 
sure I belonged there.

But this was not how it started. Several years earlier, 
I acquired a small lake camp with much of its contents 
left behind. Among the items was a 1946 Mercury-
Kiekhaefer KD3, 3.2 hp outboard motor. Upon seeing 
it, my first thought was, “That motor needs a boat.” The 
project was born. 

“Can I get the motor running? Can I find a vintage 
small boat? Who can help me?” I decided that the 
only way to get a suitable boat was to build one. I’m a 
woodworker. I’ll build a wooden boat. 

I searched the internet for easy boat plans and happened 
upon Build “Banta”—12-Foot Plywood Outboard. This 
was not a true boat plan but a few pages of instructions 
and basic drawings. I later found out that this feature 
was reprinted from the book, Build a Boat for Pleasure 
or Profit—Popular Mechanics Press, 1941. This looked 
simple enough. This would be the one.

 

Building a 
‘Vintage’ Boat 
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The Boat Building Subgroup

The Boat Building Subgroup (BBSG) of The Guild 
of New Hampshire Woodworkers had been dormant 
for a few years after its leader stepped down. In 2014, 
The Guild held some organizational meetings to explore 
the reactivation of the BBSG. Naively emboldened by 
the idea of building a boat, I attended the meetings to 
see what I could learn. It went down something like 
this:

Group: “It looks like we have enough interest to get 
the BBSG going again. We need a subgroup leader.”

Stan: “Well, I’m working part-time now and could 
help out. But I don’t really have any boat knowledge.”

Group: “Can you send emails?”
Stan: “Yes.”
Group: “OK, you’re the new leader.”
I was the “volunteer” standing out when everyone 

else took a step back. I became the new, unlikely leader 
of the BBSG without ever having built a boat.

I began to read. Glen L. Witt’s, Boatbuilding with 
Plywood stood out as the go-to, step-by-step construction 
guide. I read it through at least three times during the 
project. 

At WoodenBoat School, Bill Thomas had scale 
models of boats he designed. I thought this was a great 
idea. In the spring of 2016, I bought some craft wood 
and started building a 1:8 scale model of the “Banta.” 
This seemingly unnecessary step helped immensely in 
planning the build, buying the right size and amount of 
wood and identifying some problems that I would have 
to address later.

The Old Outboard

That same spring, I found a repairman with vintage 
outboard motor experience. He tinkered with the old 
KD3 for about three months and returned it in full 
working order. It ran for one day, never to start again. 
Now fully committed to building a boat, my muse was 
dead. 

Then a new muse appeared in the form of a 1956 
Johnson 5.5 hp outboard. Lance, who sold me this 
motor told me, “You know, those old Mercuries never 
ran well, even when they were new.” He assured me the 
Johnson would run forever. It does to this day.

Beginning Assembly

In June 2016 in the camp garage, the real work 
began with the construction of the strongback or 
building platform. This was made of oriented strand 
board (OSB) and 2x4s. I chose OSB for its flatness 
and resistance to moisture. We would be at the camp 
only a few days at a time during summer and it was 
not accessible in the winter. I did not have room in my 
home shop for a boat. This meant the project would 
be exposed to temperature swings and long periods of 
inactivity. Over that winter back in the home shop, I 
milled, cut and assembled the frames and transom. The 
frames were made from quarter sawn white oak and the 
transom was meranti marine plywood.

After the spring thaw, I picked up some twelve 
and fourteen foot long 8/4 air dried white oak for the 
longitudinal pieces. I had to do some creative milling 
to get the quarter sawn pieces I would need for the keel, 

Mercury-Kiekhaefer KD3, “the muse” “Build a Boat for Pleasure or Profit” 1:8 scale model
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chines and gunwales. I did not want to build a long 
steam box to bend these. Instead, I wet them down and 
nailed them in place with the appropriate curve on the 
floor of the garage attic. When I needed them weeks 
later, the summer heat up there had fixed them into a 
nice bend. 

The mild weather later that year extended my 
building season. By early December, I completed the 
frame including fairing it to shape. I closed up the 
garage and waited for spring.

In June 2018, I got back to the camp to start work 
on the hull. I was using 6 mm meranti plywood that 
needed to be scarf joined into planks over twelve feet 
long. I needed four of these planks to complete the hull. 
I had two of them epoxied in place by September, then 
work ground to a halt. 

Worked progressed slowly and episodically that year 
due to several personal events, not the least of which 
was getting a new home built. As stressful as this was, I 
was not dismayed because it held the promise of a new, 
larger workshop that could hold a boat!

We opened camp for the 2019 season in May. I 
continued work on the boat by gluing on the other 
planks and attaching an outer keel. I spent most of the 
summer coating the bottom of the boat with epoxy, 
6-ounce fiberglass cloth and white primer paint. In 
September, I transported the boat to the new house. 
Now, I could work on it year-round.

Interior Joinery

The next phase was dominated by interior joinery. 
The plans involved frame notches, inwales, deck beams, 
transom knees, floorboards, thwarts (seats), breast hook, 
outer stem, rub rails and deck. Most of these parts were 
white oak except for the thwarts, floorboards and rub 
rails which were white pine. After carefully fitting all 
kinds of compound joints, the parts were epoxied in 
place. Epoxy fillets were applied to all the joints to 
smooth out the seams. I did some advance painting 
to seal the areas that would be difficult to access after 
completion.

Laying out and building the frames

Hand planing the bevels, or “fairing” Side planks dry fit with screws

Attic space “kiln” for bending
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Painting 

Through the next winter, I was in full painting mode 
with paint from the George Kirby Jr. Paint Co. I was 
introduced to this paint in the summer of 2017 when I 
took a painting and varnishing course at WoodenBoat 
School. I chose the colors from Kirby’s Marine Vintage 
Color selection.

In May of 2021, I transported the boat back to camp 
for the final coats of paint. By the first of July, I had 
attached the hardware and set the lines. Everything was 
ready for the launch.

Launching

The light morning rain of July 12 broke just as the 
launch party gathered at the beach. With typical pomp 
and champagne, we christened her Toni in honor of 
my mother and slipped her off into the waters of Lake 
Kanasatka. Al Hansen, serving as first mate for the 
maiden voyage, rowed her the hundred or so yards to 
the camp dock. All had a splendid time and I had my 
first boat!

I would like to acknowledge and thank those whose 
advice and instruction pulled me through this five-year 
project—Bill Thomas, WoodenBoat School, Goosebay 
Sawmill and Lumber, George Kirby Jr. Paint Co., 
Newfound Woodworks and Jamestown Distributors. 

My most wholehearted thanks, though, goes out 
to the members of the Boat Building Subgroup of 
The Guild of New Hampshire Woodworkers. Their 
thoughts, advice, helping hands and general support 
were plentiful and always close at hand. Thanks Guys! 

Fiberglass cloth wet down with epoxy Interior joinery in process

Members of the BBSG on launch day

Shoving off!

Dockside with the 1956 Johnson outboard

37Guild of  New Hampshire  Woodworkers



In a typical week building furniture I’m smoothing 
or shaping a variety of parts with planes. How to 

hold those parts so I can focus entirely on my task 
is the challenge. I want them secure when held yet 
easily released when I need to check my progress. This 
combination of security and ease of examining a piece 
to say, check for square has led to lots of different hacks 
to make my bench work better.

Lifetime Vise Handles

I use my side vise a lot. It’s quick, can hold big or 
small things at different angles if needed and it’s secure. 
So many times while teaching in a new shop I’ll spin 
the vise handle and it falls off. Here’s one of my best 
tips to make sure this never happens to you—Photo 1.

What I love about this one is that it’s a fun trick 
to puzzle your woodworker friends. They can see 
the handle is a single piece of wood with the grain 

continuously flowing from end to end. Tell them you 
steamed one end, compressed it and pressed it into the 
vise.

It’s much simpler than that. I turn a handle about 1/4˝ 
longer than I need, then slice a long scarf from about 
2˝ in from each bulbous end. I do this on the bandsaw 
with a wooden hand screw tight on the trailing end so 
the handle won’t rotate as I saw. I plane the surfaces of 
the scarf so they meet nicely, spread some glue on both, 
slide them into the vise and clamp. A little end pressure 
helps align things. I clean up squeeze out with a card 
scraper, apply a little wax and have a handle that will 
never fail off. 

Dog Stops

Stops—solid pins or boards to plane against are some 
of my favorite aids. The simplest one for narrow parts 
is a bench dog elevated just enough to hold the work 

Shop Shavings

Bench Hacks

Hold Your WorkHold Your Work
Ways to Photo 1—A lifetime handle
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but not get planed. My square dogs are ideal. They stay 
put and do not rotate. I use a single dog far more than 
paired with another dog in my tail vise mostly because 
it is faster to set up, nearly as secure and satisfies my 
need for quick release—Photos 2, 3.

I often plane multiple parts at once. It is efficient 
and increases my accuracy. Stacked parts make a larger 
surface to support my plane so it’s easier to plane square 
if that’s my goal. By flipping the parts and/or shuffling 
them, small discrepancies become obvious and get 
planed off.

Certain tasks require a customized dog. I have one 
with a birds mouth cut into the face to hold a mitered 
end and another with a tiny sharpened brad in the face 
to hold small parts better.

For holding curved parts I use a related stop—a 
board with a V cut into the end. I clamp the V stop to 
my bench and use a dog and/or another V board at the 
other end. It’s simple but effective. Every curved shape 
needs a unique setup and takes a bit of creativity—
Photo 4.

Long Stops

Frank Klaus has a beautiful french polished bench 
with no frills other than a long planing stop along the 
left end. I copied the idea and made one from Macassar 
ebony (beautiful and tough), 21/2˝ wide and tapering 
from about 3/4˝ at the bottom edge to 1/2˝ at the top. 
Since I am also right handed, I secured it to the left end 
of my bench just back from my side vise. Three  big pan 
head screws into slotted recesses secure it. 
The tapered shape causes it to get tighter 
as I raise it, as high as 3/8˝ or just barely 
peeking above my bench for thin parts. 
It is extremely useful for planing wide 
panels, tabletops, or lots of parts worked 
together—Photos 5, 6.

For work such as beveling a drawer 
bottom, I like the edge I am planing to 
overhang my bench just a little so I can 
check the fit as I go. Here I use a variation 
of Frank’s ledger stop. I set up a board 
across the middle of my bench butting it 

Photo 2—Bench 
dogs alone are 
a secure stop to 
plane against

Photo 3—Square dog with ash spring

Photo 4—V 
block stop 
holds curved 
parts, with 
further 
support from 
a bench dog

Photo 6—Wide panels are secure 
against this long stop

Photo 5—Planing multiple parts butted 
against a ledger stop screwed into the 

end of my bench
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against a dog at the front and clamping it at the rear. I 
can angle it for angled parts. 

To make my setup even more secure I sometimes 
clamp a board that I call an “outrigger” to the back of 
my bench at right angles to the stop to keep the work 
from sliding. For extra security a holdfast works well to 
hold the outrigger or workpiece—Photo 7.

Planing Boards

I’ve got a whole series of what I call planing boards 
useful for holding small pieces. They are nothing more 
than a flat board with a dadoed stop placed about 1/8˝ 
high across one end. I use rosewood or another tough 
hardwood for the stop. I butt my planing board against 
a dog and clamp the far end or hold it between dog and 
tail vise. When the stop gets worn or planed down—as 
it does—I drive it out and replace it. I’ll smooth the 
whole board at the same time as it gets well used for 
chiseling and all sorts other work that could damage my 
bench top—Photo 8. 

At the other end of my most used planing board I’ve 
drilled a hole and driven a 3/16˝ diameter hardwood pin 
in. It’s barely above the surface, just enough to hold 
veneer thickness pieces such as string inlay. As the pin 
wears I chisel a little shelf into it and eventually make 
another pin—Photo 9.

Some parts are just awkward to hold, such as small 
and thin drawer bottoms or flat curved parts. To secure 
them I use a large pine board with a fixed wide stop and 
nail on other stops where needed. I secure the board 
between dogs, sometimes with the additional help of a 
holdfast—Photos 10, 11.

Bench Hooks

Bench hooks are a very old, traditional way of 
holding things before clamps and vises evolved. They 
are fun to make, usually in pairs. Just keep in mind 
the “hook” should be a little under 90° so it will grab 
the bench front edge. I have a single bench hook that I 
have used for years as a stable place to saw small parts, 
to pare against and for all those little tasks of chiseling 
and cutting where I don’t want to risk cutting into my 
bench. A pair would be nice to have someday to hold 

Photo 7—A board stop spanning my bench with 
additional support to keep the work from sliding

Photo 8—Planing board holds multiple parts for 
efficient planing

Photo 9—A tiny pin stop with chiseled shelf for 
very thin pieces
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long pieces for crosscut sawing. I’m sure there are other 
tasks I will discover—Photo 12, 13. 

Holdfasts

Holdfasts are a really old idea that work like a third 
hand, clamping almost anything well away from a 
bench edge. They clamp vertically, which makes them 
useful alone or in conjunction with a tail vise and dogs 
or other clamps. Mine is a variation of the forged “L” 
shaped holdfast that you whack to set tight and whack 
again to release. It’s a quieter version that I can screw 
down with the pressure I need. It fits and locks into a 
steel insert in my bench with thread-like teeth. 

I use my holdfast to hold one end of a springboard 
when smoothing the sides of drawers, for securing 
curved tabletops when beveling the edges or for any 
task where it works to give additional holding power. 
The hardest part of getting started using a holdfast is 
taking the plunge to drill some holes into your beautiful 
bench—but it’s worth it. I have to admit I have only 
drilled one hole so far—Photo 14. 

Photo 10—Universal planing 
board with nailed on stops 
and simple hold down

Photo 11—Odd parts require 
creative stops

Photo 12—A bench hook with “hook” less than 90° 
and toothed holdfast

Photo 13—Bench hooks are useful for holding parts 
for sawing or chiseling

Photo 14—Holdfasts provide additional holding power
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by Elliot Savitzky

Most people recognize the power of the dovetail 
joint. It is elegant, unique, strong and the sign 

that you have accomplished a skill that eludes many in 
the woodworking world.

How many of us have looked at rows of drawers in 
a Queen Anne Highboy and wondered at the skill level 
associated with getting all those dovetails cut precisely 
with little if any detectable errors?

As much as we admire the artisanship, we resign 
ourselves to the fact that we are not capable of such skill 
and walk away from ever attempting them by hand.

Let me be clear about what this article is all about. It 
is not about creating dovetails in the traditional manner. 
It is not about debating the pros and cons of cutting 
tails or pins first. And it is not about recommending 
the use of a dovetail jig. These can make your life much 
simpler but will cost you a bundle to purchase and will 
still create dovetails that look nothing like ones created 
by hand. Additionally, I will not be including the 
process of cutting half-blind dovetails as that requires a 
separate set of skills and knowledge I hope to cover in a 
follow-up article.

If you want to learn about cutting perfect dovetail 
joints using traditional methods, spend the next 15 
hours watching YouTube videos of Rob Cosman, a 
terrifically talented woodworker, but painstakingly 
tedious in his approach. 

However, this article is about providing suggestions 
on how to speed up the approach, providing solutions 
to common problems and most importantly, using the 
assistance of some power tools to improve accuracy and 
reduce the tension inherent in the process.

In the end, we still have “hand cut” dovetails with 
an approach that is a lot faster and looks a lot better 
than what most of us can do by hand. Hopefully, you 
can incorporate some of these techniques and start 
including dovetail joinery more often in your work.

Process of Cutting Dovetails

Although difficult to execute without a lot of 
practice and some luck thrown in, the process of cutting 
dovetails is relatively simple. There are four basic steps 
to cutting dovetail joints:

1. Cut the tails (we can debate whether to start with pins, but 

Easier Ways to 
 Cut Dovetail Joints
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at a later point)

2. Scribe the pins and saw them out

3. Remove the waste between the pins

4. Fit the joint

It seems like a straightforward process but as we 
know, the devil is in the details. I first learned to cut 
dovetails at the North Bennett Street School which is 
a “pins-first” institution. I tried that for a while, but 
eventually gravitated to “tails-first” after several other 
classes and a lot of video viewing. The North Bennett 
School has their reasons but none that I could ever get 
my head around. 

So this will be a tails-first summary of the process. The 
process I am going to share is one way of reducing the 
stress associated with steps 2 and 4 so you can focus on 
what is most challenging, steps 1 and 3.

Marking the Tails

Before you cut the tails, you need to scribe the boards 
you are going to join. This is a standard technique. Set 
your marking gauge to the width of the adjoining board 
plus at least the width of your marking gauge knife—
Photo 1. You want to do this so the pins are proud of 
the tail board so you can plane them down as opposed 
to the more arduous process of planing down the entire 
tail board to be flush with the pins—Photo 2.

Scribe that measurement to both sides of the tail 
board and around the skinny sides of the board. Take 
care to transfer those markings carefully. Sometimes it 
is easier to place the board in a vice and using a knife 
edge, transfer the scribe line by placing the knife in the 
mark made by the gauge and cutting it to the side of the 
board using a combination square—Photo 3.

This would be an excellent time to make those same 
scribe lines on the pin board if the two boards are the 

identical thickness. If not, scribe the pin board using 
the width of the tail board.

Once the scribe lines are marked, it is time to lay out 
your tails. The first step is to figure out how many tails 
you want in your board. If this is going to be a drawer, 
you may want to plan for two or three tails. If it is a case 
side, you may have to plan for anywhere in the 6 to 8 
range. Of course, it is mostly a design and appearance 
decision as you can use any number above one tail. It 
just may not look presentable and may not be all that 
structurally sound. You also need to decide the angle 
you want to use to cut the tails. These decisions are not 
particularly hard, you just need to make them before 
you can proceed.

So, let’s say you want to include three tails. Where do 
you place the tails? Again, there is a lot of subjectivity 
in this decision as there is with any decision regarding 
dovetails.

First determine where you want your half pins on 
the board. Half pins are a misnomer as they are neither 
half of a pin nor are they half the width of the pins you 
will eventually cut out of the board. They are simply 
pins you lay out at the two ends of the board that aid in 
the construction of the joint.

I typically place the so-called half pins about 1/16˝ to 
3/8˝ from the end of the board—purely subjective. In 
this case they are probably closer to 1/4˝ from the edge—
Photo 4.

Next you must decide where to set the center of your 
tails. There are a few ways to do this, including the most 
complicated one that uses dividers to mark out equal 
distances between the centers. This is the exact opposite 
of the simplest approach which is to just “eyeball” the 
locations. Here are two techniques that are somewhere 
in between.

1 2 3 4
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perpendicular to that original line. Connect the ends of 
those two points and you have your 1:5 angle. Take a 
bevel gauge and set that angle and now you can transfer 
that angle to the edge of you tail board to mark them.

Or you can use a trusty angle finder that comes with 
two ends, one with 1:5 and the other with 1:8. This is a 
tool designed to make things easier and is the approach 
I take—Photo 8.

Cutting the Tails

Now it is time to cut the tails. This is where you 
can take your dovetail saw and start cutting down the 
straight line until you just reach the scribe line. You 
need to try and cut as square to the edge of the board as 
you can, but accuracy is not as critical on this first step 
as it is when you cut the pins.

Or you can use the 
technique that I learned 
from Owain Harris, which 
is to create a small jig that 
is cut to the 1:8 angle and 
is used to hold the board 
when using a bandsaw—
Photo 9. 

The first approach uses a useful tool that is adjustable 
and slides in and out like an accordion. You just 
determine how many tails to mark in between the half 
pins and spread them out until they line up with the 
markings for the half pins—Photo 5. Mark the point at 
which the tips meet the board and you are done. 

Another method is to use a ruler and place one edge 
at the end of the board and then slide the other end 
down the opposite edge until you reach a point that is 
divisible by the number of tails you want. In this case 
I wanted three tails, so I slid the ruler down until I had 
six inches lined up. Then just place a mark at every two 
inches on the ruler and transfer those lines to the top of 
the board—Photo 6.

So now that you have the positions of the middle 
of the tails marked, you need to do two things. First, 
decide how wide the distance will be between the tails 
as this will be the narrowest part of your pins. This 
should correspond to no more than the smallest width 
of your chisel (no smaller than 1/8˝) and mark those 
outside distances on either side of the points you just 
marked for the centers of the tails. If 1/8˝, then mark 
~1/16˝ on either side (give yourself a little more room to 
make it easier)—Photo 7.

Once marked, transfer those lines using a square up 
to the end of the board. This is where you mark the 
angle of your tails.

So, what angle do you mark? The truthful answer is 
any angle you want within reason, but the traditional 
choices have been either a 1:5 angle for softer woods 
(more compression of the wood requires a wider tail) or 
1:8 angle for harder woods. Use whatever angle within 
these general ranges is attractive to you. 

It was thought that the most skilled craftsman 
designed angles that were steep and had very narrow 
pins. To me, that was just a true demonstration of 
masochism. Lay your tails out with the angle that is 
easiest for you to cut and is most pleasing to your eye. I 
typically use a 1:8 angle and it is fine for most any wood.

Now how do you determine what a 1:5 or 1:8 angle 
is? Well, that is easy as well. Simply take a piece of 
scrap board and draw a line parallel to one edge. Mark 
a distance five inches up the line. Then mark a line 
at the bottom of that line and measure out one inch 

6

5

7
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Simply set the fence to the proper location on the 
outside of the first tail position (~1/16˝) outside the 
middle of the tail and slide the board in the jig through 
the saw blade. Remember to stop short of the scribe 
line. You can decide to rotate the tail board in the vise 
such that the lines you are cutting are 90° to the edge 
of the vise This makes it easier to saw straight down 
instead of at an angle. You just must change the angle 
when cutting the opposite side of the tails—Photo 10.

To cut the second side of the tail simply flip the 
board over and cut the opposite side of the tail. This 
assumes you have equally spaced out the tails on the 
edge of the board or the process of flipping the board 
over will not work. 

Once you have made the second cut, it is time to 
shift the board over to the other tails and repeat the 
process until you have made all those cuts, successively 
flipping board over to get the adjacent sides cut.

Once completed, you can cut the half pins and 
then clear out the waste between the tails using either 
a fret saw or the bandsaw—Photo 11. The last step is 
to take your chisel and clean up the waste to the scribe 
line. Therefore, you need to keep the distance between 
the tails no wider than your smallest chisel or you will 
wind up increasing the width of the bottom of your pin 
sockets. Not a clever idea.

Before you even attempt cutting out the 
waste, make sure your chisels are sharp. If 
they are not, you will not be able to detect 
the scribe line with the chisel which will 
lead to gaps in the joint.

There is an alternative to cutting them 
by hand. This is another machine-aided 
approach using a flat top saw 
blade that has been ground to a 
specific angle (8°). This is a more 
expensive approach that requires 
the purchase of the custom ground 
saw blade and the use of a miter 
sled set with an angled fence.

Scribe the Pins & Saw Them Out

Now that we have the tails laid out and cut, we 
need to focus on the most critical part of the process 
We need to lay out the pins and cut them out. And 
now, we can better understand the rationale for cutting 
tails-first. The primary reason is that once you lay out 
and scribe the pins, it becomes obvious that cutting the 
pins is more or less a straight vertical cut, whereas if 
you were to scribe and cut the pins first, the tails are cut 
on an angle (remember 1:8?)—much more difficult to 
cut at an angle than straight down. Regardless, to cut 
tails or pins first is something everyone must decide for 
themselves.

9

8

10

12

11
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To make sure you are transferring the tail layout to 
the pin layout, you need to employ some additional 
but simple jigs to improve your opportunity for success. 
They allow you to make sure you set up your pin board 
in the vise to the correct and level height, and to make 
sure your tail board is square to your pin board with no 
sideways or rotational shift.

Before laying out the pins, place some blue tape on 
the end of the pin board. This is a technique I learned 
from Mike Pekovitch. It guarantees that you make sure 
you are cutting to the line and that, you are removing 
only the waste you want to remove—Photo 12.

After applying the tape, place the pin board in 
the vice and square it up using a jig that is made of a 
block and a piece of Masonite attached perpendicular 
to one edge of the block. Use this to not only square 
up the board, but to raise it to a convenient height for 
marking—Photo 13.

The second jig is simply a piece of stock that is placed 
in a groove cut into another short piece of wood such 
that they are square to each other. This is placed under 
the tail board and lined up parallel to the scribe line 
and clamped. This is then set down over the pin board 
and lined up to the edge of the pin board using the jig. 
Now the tail board is square to the pin board and will 
not shift rotationally or vertically. It is time to mark the 
pins—Photos 14, 15.

Pressing down on the tail board to hold it steady, 
take out your marking knife and scribe the pins using 
the tail board as your template. 

Remove the tail board and then the tape concealing 
the tails. You can then place the tail board back on the 
pin board. If cut precisely, the tail board should set down 
on top of the tape covered pins securely with no gaps 
between the tails and the pins as you look downward 
over the tails to the pins.

With the tape removed from the tails, there is no 
excuse for removing the tail waste—or you would hope 
not. Simply do not cut anything blue!

With the pin board in the vise, draw the line up the 
side of the board from the scribe line to the edge of the 
board. This gives you a guide to where you are cutting— 
hopefully straight.

Now use your dovetail saw to cut the sides of the 
pins. This process should lead to straight and accurate 
cuts that are in correspondence to your tails. If not, 
retrace your steps and determine where you went wrong 
when scribing the lines from the tail board. They must 
be crisp and as close to the tails as possible.

Remove the Waste Between the Pins

If you were following the more traditional method 
of cutting dovetails, this is the time when you would 
be chiseling out the tail waste to leave the pins. But I 
would rather watch paint dry.

I go back to the bandsaw and use it to remove all of 
the waste to near the scribe line. You can also use a fret 
or coping saw to accomplish the same but with a lot 
more effort and time expended—Photo 16.

To clear the waste precisely to the scribe line I use 
another technique learned from Owain Harris and 
Mike Pekovitch. The jig I use to clean out the waste in 
the pin boards is modeled after Owain’s jig and simply a 
cheaper version of Mike’s jig. It is made to hold the pin 
board level so that you can use a patterned bit to clean 
out the pins right to the scribe line—Photo 17.

It takes a bit of setting up to make sure you are 
cutting exactly to the scribe line and for this you need 
to practice on a test board that also has blue tape on 
the edge. In combination with another board with a lip 
tacked to it for registration helps you to position the 
pin board at least the tape thickness away from the top 

13 14 15
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of the jig such that the router does not get 
caught up with the tape—Photo 18, 19.

Once you have the board positioned 
accurately, use the handheld router to clean 
out the waste making sure you do not lean 
the router over the edge. You may also want 
to replace the base of your router with an 
extended rectangle of plexiglass to provide 
more support for the router—Photo 20.

Before you unclamp the pin board, use 
your chisel to clean out the corners where 
the router could not reach—Photo 21.

Fit the Joint

This can be either the most enjoyable or 
the worst part of the entire process. If you 
did everything up until this point precisely, 
you will dance around with a big smile on 
your face screaming “Now that’s what I’m 
talking about!” or you can be spending the 
next three days trying to redo the process 
until you get it perfect. Believe me, there is 
no way to get it perfect. 

Rather, get it close enough where you 
can hide your mistakes with sawdust and 
glue. Its not worth the aggravation to try 
to achieve perfection and when you have 
eleven drawers to make for a spice cabinet 
with half-blind dovetails, there is no way 
you are ever going to get them all perfect. 

However, you do get progressively better. 
I think of it as more creating an asymptotic 
line—one that gets closer and closer to 
touching another point but never quite gets 
there. You just must be the judge of how 
close you want to get.

Evaluate the fit. Then diagnose where 
the issues are. If you can get the fit started, 
then you know the problem is farther down 
the length of the pins. Place some graphite 
on the edge of the tails and press the fit just 
till it quits. Look at where the graphite has 
been transferred to the pins and use your 

chisel to pare the pins. Never pare the tails as they are your reference 
point—Photo 22!

Continue the process until you can’t take it anymore or they 
fit perfectly. If you have gaps, grab the glue, sawdust and fill. 
Congratulate yourself for doing something that many woodworkers 
do not even attempt— Photo 23.

I will probably revisit my approach as I am in the middle of 
ten weeks of lessons at the North Bennet Street School on the 
Fundamentals of Fine Woodworking. We are about to start in on 
tenons and mortises, to be followed by dovetails. More to come 
on that. Can’t wait and I may deny ever cutting “tails-first” in the 
future. 
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Few people realize just how industrialized 
New Hampshire was starting in the latter half of 

the 19th century. The state was considered the most 
industrialized state in northern New England. With the 
establishment of major manufacturers on powerful rivers, 
companies such as the Amoskeag Manufacturing Co. 
made everything from locomotives, steam fire apparatus, 
armaments and even turrets for the Civil War’s Monitor 
warships—not to mention their primary product of 
textiles. There were myriad smaller firms specializing 
in needle and knitting machinery, shoe manufacturing, 
granite works, steam engines, etc. New Hampshire was 
a busy and happening place.

Foundries and machine shops could be found 
everywhere. Many towns still have “Foundry 
Street” listed on maps where no foundry exists 
today. A prominent machine shop was established on 
S. Main Street in Concord by Benjamin Kimball. He 

was President of the Concord and Montreal R.R., a 
director of the B&M Railroad, President of Concord 
Savings Bank, a member of the Executive Council of 
the state of NH and a trustee of Dartmouth College.

Kimball had established a substantial foundry near 
the Concord railroad tracks to service the burgeoning 
railroad industry. The Concord rail yards eventually 
grew to being the largest rail yard north of Boston. The 
shops there were building locomotives and rail cars for 
their own use. Kimball’s foundry produced many items 
for this and other needs.

Then Kimball built an adjacent machine shop, 
commonly referred to as the Concord Machine Works, 
just uphill from the foundry fronting Main Street. 
The original intent of the shop isn’t clear to me, but 
shortly after being built it was leased to various business 
entrepreneurs. There was a succession of business owners 
that produced woodworking machinery, mill supplies, 

Not Just Not Just 
Old MachineryOld Machinery

Dover Bandsaw engraving

The John A. White Co. logo.  
A beautiful design in itself.
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boilers and radiators and some farm 
equipment. These owners each 
existed for only a year or two until 
the arrival of a Mr. John A. White 
of Concord who acquired interest 
in the business and took ownership 
in 1877.

Previously Mr. White was the 
manager of the Eagle Hotel, a 
prominent business located directly 
across from the State House, still 
existing. The hotel was a major 
gathering location for business 
and political meetings which 
undoubtedly helped to provide a 
path to advance his business career.

It should be emphasized that White was not a 
machinist, mechanic, engineer or woodworker. He 
saw a business opportunity, a growth opportunity born 
from the westward expanding United States, and the 
chance to make serious money was apparent. It is also 
important to know that his father, Nathaniel White, was 
a very successful and wealthy self-made businessman 
well known throughout New Hampshire and beyond. 
He was the owner of hotels, express companies and had 
interests in railroads and manufacturing. John’s mother, 
Armenia White, was also a nationally known figure 
for her dedication and work in the women’s suffrage 
movement. So, John had significant resources behind 
him for this new venture.

Attraction

My initial interest and attraction to old machinery 
and the John A. White Co. began when my apprentice 
training started in the early 1970s. The master’s shop 
had a prominent lathe near the window complete with 
overhead jackshaft, a large frame bandsaw and an idle 
16˝ jointer. I was immediately struck by the sense of 
history these machines represented and their sense of 
permanence. These were heavy and of cast iron. The 
lathe interested me in that it also had a wooden bed 
with inset lengths of iron for the workings to rest on. I 
later learned that the bed was quite often made to size 
by the shop owner to accommodate the needs of the 

The Concord Machine Works under the operation of John White 
predecessor, Dunklee and Allen.

shop and therefore could be found in any number of 
lengths. Catalog offerings for lathes would comprise of 
the headstock, tailstock, tool rests and countershaft but 
no bed. Legs were available as extras.

Another connection for me was the old Laundry 
Building at Canterbury Shaker Village. This facility 
needed to process the clothing and bedding for over 300 
people and was set up with industrially sized machinery. 
The main wash room had a collection of 19th century 
machines and lineshafting to power it with leather 
belting hanging from the overhead pulleys. In the next 
room were the remains of the old brick chimney that 
handled the boiler and steam engine needs—really 
cool stuff. The room beyond the Engine Room was 
set up for woodworking by the Shaker brothers as a 
small shop complete with a nice lathe, saw bench and a 
double spindle shaper. Countershafts and line shafting 
similar to the above adorned the ceiling. A set of deep 
shelves held dozens and dozens of oval box stays used to 
stabilize the boxes while drying after the steam bending 
process.

My friend Chance Anderson, also in Canterbury, 
had an assortment of this same vintage machinery. In 
fact my first piece of old machinery was a large lathe 
I bought from him. It was made by the W. W. Carey 
Co. of Lowell, MA and had plenty of evidence of floral 
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painting (a couple of layers of it) that decorated the 
headstock. It was my first mechanical restoration job. 
I was in high school then, probably 16 or 17 years old 
and so began my foray into buying old machines for my 
use and collecting for my interest.

There was also a very practical aspect to old machinery 
to consider as well. While getting my design degree, the 
shop at B.U. also had large industrial machines. Some 
of them were new like a 24˝ Northfield planer and 16˝ 
Northfield jointer. A somewhat older Oliver Jointer 
and Moak bandsaw were also in the shop. These new 
or almost new machines cost many thousands of dollars 
in the 1970s. For a student just starting out, setting up 
a shop in this manner was out of the question. At the 
same time setting up with cheap punched sheet metal 
machines was not the answer either.

As a student I took on jobs and utilized a couple of 
mill shops in the area for tasks like heavy planing, shaper 
and re-saw work. I would frequent Concord Lumber 
and Boulia-Gorrell in Laconia. These were old shops 
set up for door and sash making, architectural millwork 
and the like. They were filled with large old machinery, 
seventy-five years old or more. This equipment was just 
as rugged and as capable and just as well made as what 
I experienced while at school, just older and like what I 
saw as an apprentice.

The only significant difference besides age were the 
bearing systems and how they were powered or originally 
powered. The introduction of ball bearings and direct 
motor drive showed advancement in mechanical design 
but did not change the way these machines operated. 
In fact, nearly all common woodworking machinery 
available today has shown very little if any advancement 
from these 19th century designs. However, the old flat 
belt drives were often swapped out for v-belt and pulley 
to reduce power transmission slippage and direct motor 
connection eliminated it.

This is where I learned about Babbitt bearings. Babbitt 
is a soft alloy of tin, antimony, copper and lead or some 
variation thereof. Depending on use this was typically 
a sleeve bearing that when oiled provided a substantial 
and firm bearing surface. When worn it can be melted 
out and re-poured in place to create a new bearing—a 
low tech solution. Ball bearings came along around 

Gordon # 1 Bench Saw—This is the saw my mentor owned 
and what started me on this adventure.

1900 and changed the standard over time. But it should 
be noted that babbitt is still used in industry for elevator 
hoisting equipment, bandmills, diesel engines, railways, 
pumps and other uses. It is a legitimate material and 
should not be dismissed outright in considering these 
machines. They can be repaired in your own shop.

The John A. White Company

The John A. White Company first got my attention 
while still an apprentice. I was helping my teacher sort 
lumber in his storage barn and became aware of a large 
tablesaw. Its size and stature struck me. I remember 
expressing interest in it and he said, “What do you want 
that thing for?” For one thing it had a large top, 36˝ x 42˝. 
His Delta Dunlap saw and my step-father’s Craftsman 
saw were only about 18˝ square. It was amazing what 
that man could do with that tiny machine—an entire 
church interior for one thing.

Within a couple of years I was aware that Chance 
Anderson owned it and ran it in his shop. It was 
impressive in its capacity and it looked so cool. Besides 
being massive, it was incredibly graceful and elegant. 
In retrospect, from a design point, this was a major 
realization for me. I was captivated by this design and 
while really being able to fully see it, not covered with 
clutter in a dark barn, I discovered the maker’s name 
and that it was made in Dover, NH. How cool was that? 

It appealed to my career interest, an aesthetic interest 
and a local historical interest. Perfect, not just a usable 
artifact. I got the bug.
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Harley Savage and his family operates Frye’s Measure 
Mill in Wilton, NH. The mill was a water powered 19th 
century operation in continuous use and still produces 
oval and round boxes, firkins, scoops and measures and 
supplied Shaker Village’s gift shop with items to sell. 
The mill was full of these old machines. 

Harley recognized my interest and said he’d keep his 
eyes open for me. It wasn’t long before he’d called me 
saying, “I have a 12˝ jointer here made by that White 
company in Dover, want it?” I went right down to look 
at it . While checking it out, off to the side was a large 
36˝ bandsaw—also a White. I ended up acquiring both 
machines for about $350 each, complete and original.

So these three machines became the core of my 
interest and coincidentally were among the best sellers 
of the company’s offerings of over 75 models. With 
some exceptions of course, my needs-buying soon 
became the same as my collecting and beyond.

The 1970s are sometimes recognized as the 
beginning of the decline of American manufacturing. 
The automobile industry produced products like 
the Pinto, the Gremlin and the Vega—not exactly 
considered quality items. Common shop machinery 
also saw a decline in product quality and a lack of focus 
on quality by those remaining companies that made 
them. However, some have stuck it out. Names like 
Whitney, Yates-American, Northfield are still around 
today. These are exceptional products.

Apparent to me was the quality in material and 
craftsmanship that made these older machines desirable. 
While the aesthetic first grabbed my attention, the 
stability and weight was impressive. The castings and 
machining were clean and tight.

After looking at affordability, quality, capacity and 
all the factors to consider to help set up my early stage 
career, I settled on the older 19th century classics with 
the exception of a new General #350 10˝ tablesaw.

Influence

Fresh out of school and training, one thing that is 
always on the craftsman’s mind is the need to have a 
voice in your own work. Having your own voice was 
emphasized by both my traditional and contemporary 
training. As a craftsman you are constantly looking 

around, pushing your pencil in the sketchbook and 
maybe most importantly, making, making, making. 
While so many of our ideas come from purposeful 
design creation, I am willing to bet an equal amount 
comes from subconscious observations. Things that you 
might be seeing constantly but not specifically studied. 
You are aware of these but do not focus on them.

Ice crystals and formations come to mind for my 
detail work as something I’ve been aware of for decades, 
have seen frequently but not until there was an “ah-ha” 
moment did it click. I think the same can be said for 
the machine designs that were in my presence all the 
time.

Large cove forms became a go-to direction for 
molding patterns, table tops, cornice work and returns. 
Graceful and stable, proportioned and functional, 
elegant and not overly built are what I aspire to in 
my work. I find those same attributes in the White 
machinery especially in what I call their 3rd period of 
production. The upward flaring pedestal bases, which 
had become their trademark design theme, were a part 
of my daily activity while milling stock and sawing out 
parts. The pedestal bases are absolutely elegant. The 
Gordon #1 Saw Bench that was originally owned by my 
teacher had a pedestal only 5˝ wide coming from a 21˝ 
wide base and supporting a 37˝ wide top. It made me 
think of an elm tree.

Three Phases of this Machine Building Company

• 1st period when John White acquired the Concord 

Machine Works—the business had a variety of designs 

from multiple engineers and designers.

• 2nd period when the firm was building up and developing 

their own brand and look.

• 3rd period was the mature period reflecting their evolution 

as a corporation, becoming a major player in the New 

England and national woodworking machinery trade and 

having a settled design direction.

The 1st Period

From the mid to late 1870s, industrial design often 
took on an elaborate almost fancy appearance with 
filigree, many curved parts like S-shaped spokes or arms 
of pulleys and wheels. This was due in part to the fact 
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that cast iron shrinks when it cools and an S-shaped 
part will actually flex while cooling, while a straight 
spoke can snap due to constriction while cooling. As 
metallurgical methods improved and the shrinking 
problem was solved, straight spokes became the norm. 

Third quarter 19th century industrial design was 
riding the coattails of the Victorian era and elaboration 
was a key selling point. The uniqueness a company 
could develop was an important marketing tool and 
so this was emphasized. Gordon’s Planer designed by 
E.F. Gordon of Concord was a big part of this aesthetic. 
The Granite State Bandsaw also shared this look in its 
body casting. Of note are the wheel spokes not being 
cast but made of machined steel rod and therefore 
straight.

Gordon’s Planer was available in 12˝, 16˝, 24˝ and 30˝ 
sizes and was in production from 1879 to 1929. So for 
50 years this planer was a leading item in the company’s 
offerings despite holding on to the earlier design scheme. 
Edward F. Gordon was the primary creative genius in 
the company designing the aforementioned machines 
and was the main designer for nearly all machines and 
mechanical advancements and patents. 

Several machines had classical architectural elements 
including the use of large ogee molded bases with a 

tapered mid-section that clearly represents classical 
architecture and the sense of longevity and thoughtful 
design.

The 2nd Period

During the 1880s until 1892 the firm expanded 
significantly. Advertisements were placed in national 
publications, products were shipped across the continent 
and around the world. Machines were entered and won 
competitive trade shows and the variety of offerings 
expanded significantly.

Among the new offerings were The Concord Planer, 
a heavier alternative to Gordon’s Planer available in 20˝, 
24˝ and 30˝ sizes plus a Double Planer model too.

The 36˝ Concord Bandsaw model A and the heavier 
model B were also introduced in this period. A 48˝ Post 
Bandsaw and Resaw was developed along with double 
arbor tablesaws, boring machines, tenoners and molders.

Notable in the design evolution was the move away 
from unique designs with ogee and cyma spokes to 
a flared columnar base. While earlier machines had 
separate bases mostly due to manufacturing challenges, 
the designs became integrated and sweeping. The 
moniker “Concord” became significant to help identify 
the production and possibly to take advantage of the 

Gordon’s Planer, 24”—Note the S-shaped 
pulley arms and very sculptural quality 

this planer has.

48” Post Bandsaw—This is a very early 
machine, perhaps a prototype. Very rigid.

36” Dover Bandsaw—The flagship 
machine in the new line of products 
being made in the new Dover plant.
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name recognition developed by that company located 
just across the street—The Abbott-Downing Company, 
maker of the world famous Concord Coach.

Also during this period a number of patents were 
developed by E. F. Gordon that White used, such as the 

“self-lubricating pulley” and a newly developed “friction 
clutch” which was about to make a big splash.

The 3rd Period

From 1892 onward, the products of John A. White 
Company reached their zenith. Generally speaking, it 
was a very cohesive collection of offerings that reflected 
the most advanced mechanical features. Within these 
offerings were still several items from the older lines of 
production that were still big sellers and would remain 
so until production ceased.

The biggest driver of this new phase was actually a 
transition of corporate structure. John White built up 
his company substantially on Main Street in Concord, 
gaining an enviable national recognition. It was then 
sold, relocated and incorporated with The Somersworth 
Machine Company. 

Somersworth Machine added White’s extensive 
line of woodworking machinery to its existing line 
of products including stoves, architectural products, 
mill supply castings and a line of cotton production 
machinery. In consequence of the expansion of offerings, 
Somersworth built an entirely new plant in Dover 
on Broadway near the railroad tracks to handle the 
workload. It now had three locations operating at once, 
two on the Salmon Falls River and this new location 

An engraving of the new plant in Dover taken directly from their 
catalog, 1894.

Improved Concord Buzz Planer—16”. Made in a variety of sizes up 
to 30” wide and 10’ long.

just east of downtown Dover. John White maintained a 
direct connection as a director of the company’s board.

Despite the new corporate structure, The John A. 
White Company maintained its individual identity. 
There are no markings on the products to indicate 
otherwise except the new location in Dover, NH USA.

A new 26˝ Dover Planer was developed with power 
lift table features. It was noted and advertised that the 
line of bandsaws was the focus of their production and 
their specialty. In collecting these machines for 45 years 
it is no wonder the majority of what I’ve found are 
the 36˝ Dover bandsaws, by far. The Dover bandsaw 
became the flagship machine with a graceful one piece 
casting and friction clutch pulley system. A 48˝ Dover 
Giant Bandsaw and a 54˝ Resaw were added as well to 
the line of products. A clear consistency of design is 
evident in these new machines.

It has occurred to me that these machines, while 
sculpturally pleasing and a joy to use, are the type of 
products that put small shops out of business. They 
represented industry and mass production, not 
craftsmanship in the old sense. However, the pattern 
making to create the castings was done by exceptionally 
talented woodworkers.

When new, these machines were not inexpensive 
but represented a means to make considerable profits 
through multiple production. In the 20th century these 
once pricey machines became very affordable and still 
have the same capacity and function as when new.

And just look at how they look! 
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I have been woodworking since my late teens/early 
20s. After trying to make simple frames using miters 

several times, I gave up due to the frustration of never 
getting them quite right. I didn’t try again until 12–15 
years ago when I made a few picture frames. These 
came out pretty well because my tools and accuracy had 
improved along with having additional knowledge and 
practice.

I took on a project for our Rotary District 7870 in 
2014 to build a new annual golf tournament trophy—
the old one no longer had room for new winner’s 
plaques. I decided to make this a personal study of 
mitered joinery and I’m really glad I did.

The design was simple, mitered base frame with a 
three-layer cake of mitered boxes on top to hold the 
bronze trophy. Simple, right? Of course being me, if 
this was going to be a study I would need to complicate 
it further. 

To make the miters, I made use of my tablesaw, router 
table with a 45° bit and a specially built shooting board. 
What I learned was that getting the miters to 45°  was 
important but getting the lengths of the opposing sides 
to be exactly the same length was even more critical. A 
44° and 46°  miter still equals 90°, but they don’t mate 
correctly if the sides are of unequal length. 

One of my proudest moments was during my 
jury for the League of NH Craftsman. I submitted a 
commissioned trophy with 36 miters as one of my six 
submissions. David Lamb was part of the panel that day 
and he looked at the trophy and followed the miter lines 
down from the top to the bottom on all four corners 
and exclaimed, “That is really hard!” That certainly 
made my day not to mention making the project and 
the miter study well worthwhile.

Minor Challenges & Case for a Sled

As I mentioned earlier, it takes four 90° corners and 
the opposing sides being of exactly equal lengths to 
avoid having open miters or a skewed frame.

I used my tablesaw and a purpose-built sled for 
making mitered frames of almost any type. I started 
by making a sled that made perfect 90° cuts. Tom 
McLaughlin has a video on making such a sled using 
a simple three cut method to dial it in perfectly. To 
make the sled a miter sled, I cut a piece of 3/4˝ MDF to 
one perfect 90° corner. I then cut it diagonally across, 
leaving an edge to go against the fence with the 90° 
corner pointed at the saw blade. 

I cut a second piece of MDF slightly oversized and 
attached it with glue and brads. Then using a pattern 
router bit, I made the two identical. I carefully aligned 

Only Non-
Mitered Joinery

Don’t Be Don’t Be 
Afraid of Mitered FramesAfraid of Mitered Frames

Commissioned trophy base
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the MDF block to be cut dead center by the blade and screwed it 
to the sled. 

To test it, I cut the first piece miter on the left side and the second 
piece miter on the right side and checked to make sure I had a 90° 
miter on the work pieces when mated together. If the plywood piece 
is a perfect 90, the resulting cuts will equal 90°. 

After you have confirmed you have a good 90, you can add toggle 
clamps to help hold the work pieces in place for the cuts.

The next and perhaps the most important piece is adding a stop. 
You can take the cutoff from your first cut on the left side and double 
stick tape or toggle clamp it at the correct distance for the piece you 
are cutting. You can easily measure the inside length from the saw 
kerf to where you want the stop to go. 

I usually precut any rabbits I need for glass, photo/art or backing 
and can then get a cut length precisely the right length for that 
without having to do the math. I also do any pattern profiling work 
to the inside edge prior to cutting.

Cuts Go like This…

• Make a starting cut on the left side to get your first miter.

• Slide the piece around and slide that new cut up against your stop and 

make the 2nd cut.

• Repeat for the opposite side piece. 

• Lay them on your saw table with one end against your fence and using a 

combination square, check to make sure the lengths are exactly the same.

• If your other two sides are a different length, move your stop and make 

those cuts.

• Double check their lengths the same way.

• Glue-ups can be a little tricky but there are a few tricks you can use to 

ensure success.

Glue Blocks

Take some scrap stock roughly the same thickness as your frame 
material. Use a bit of yellow glue and glue them to the outside of 
your frame pieces so that a clamp can be placed across the miters to 
get good clamping pressure. You can usually bandsaw, handsaw or 
knock them off with a chisel then take a couple of light passes with 
a hand plane to clean up any glue or remnants left.

Glue up two pairs of adjacent corners separately giving you two 
halves. Then once dry, glue the two halves together. This can also 
reduce the glue up workload.

Band clamps (ratchet straps) work well too but you need to make 
up some simple corner blocks so that you get the right pressure 
applied. 

It is also important during the glue up 
to make sure your frame is on a good flat 
surface so that it doesn’t become twisted and 
you can verify the miters are flush with each 
other. I usually clamp the frame down to 
either my workbench or a piece of MDF cut 
just slightly larger than the frame. It could 
also be placed on a flat surface, like your 
tablesaw protected with wax paper, then lay 
a board across and weight them down to 
keep it flat.

Corner Strengthening

Some frames might need to have their 
miters strengthened and some may just 
benefit from a decorative point of view. 
Don’t forget that you are basically doing 
a semi-end grain glue up. Splines are my 
favorite as they add both strength and a 
nice decorative touch. They are easy to 
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accomplish on the tablesaw with a jig of 
course. 

You need a jig that will hold the corner 
at 90° to the tablesaw and allow you to 
pass it over the blade to cut the kerf for the 
spline. I just usually use a standard blade 
with a 1/8˝ kerf and make up some stock that 
snugly fits the kerf. You will want the grain 
of your spline to run across the 90° miter. 
Glue them into place and when dry, trim 
them with a flush cut saw, block plane and 
sand them flush. I like to use a contrasting 
colored wood.

If you have one, another method is to use 
a Domino machine to add a floating tenon 
to each corner. This is not decorative but 
does add tremendous strength to the joint.

One more decorative method is to add 
a bowtie inlay to each corner, usually with 
contrasting wood. It can be done on either 
side of the frame so that it shows or not but 
it is a very strong method of strengthening 
a miter.

Mitered frames are certainly worth 
mastering and in doing so, it will increase 
your ability to create pieces you may have 
not been comfortable doing in the past, like 
frame-edged tables for instance. And, let’s 
face it, we all need to make good picture 
frames once and a while, especially during 
the holidays. 

I do a lot of finishing work and I was always looking for 

scraps of wood to put under a piece while applying finish. 

The problem always was the piece would stick to the scraps 

and ruin the finish along the edge and build up gunk on the 

other side.

I happened to have some left over ½” PVC pipe lying 

around one time, so I cut some thin long 1” wide scraps 

and hot glued the PVC to them. The scraps kept them from 

rolling.  

A few months later I had more pipe and this time some 

Tees so I just pressed the Tees onto some different lengths of 

pipe and voila, flexible length risers. 

I never glue the T’s onto the pipe so I can use different 

lengths of pipe with the same Tees.  I also wax them with 

Butcher’s paste wax and buff them dry. Any finish that drips 

on them can just be scraped off with my fingernail.  

Given that they are round, there is minimal contact with 

the workpiece and they hold the workpiece up at a good 

height off the bench.

Scraps may be cheaper, but these are much better to 

work with!

Finishing Risers
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What do you do when a relative asks “would you 
like to build me a…?” 

My son asked me to build a desk assembly for his 
in-home office. The assembly would consist of a long 
left wing, a corner unit and a right wing that would 
be affixed to a lift mechanism. The thought of long 
flat surfaces on some legs was not very appealing, so 
I decided to build it with veneer. I thought the added 
challenge of having to apply veneer to large surfaces 
would make it interesting enough to take on the project. 
Just in case that wasn’t enough, I added a sunburst to 
the corner unit.

I am no expert, but I am easily inspired. My veneer 
experience prior to this project was limited to the 
apron of a federal table (courtesy of Bruce Wedlock’s 
instruction) and a few boxes. The methods and tools I 
used, and will describe, are a compilation of the advice 
and instruction from several craftsman and suppliers 
you all may know. I hope you find it useful to have the 
information in one article. Perhaps my experience and 
the outcome will inspire you to try veneering too.

Desk Top

The desktop is built from two 1/2˝ layers of baltic 
birch plywood that have been glued together. The 

edges are banded with soft maple. There is ~50 ft2 of 
surface area to veneer counting the show surface and 
the underside—Figure 1.

Plan & Materials

The plan was to veneer the left and right wings with 
veneer from the same lot. The center section would 
be veneered with a sunburst using veneer from a 
complimentary lot.

I was eager to use veneer with interesting figure. The 
length of the segments and the 25 ft2 of top surface area 
narrowed the choices. I was still able to select attractive 
pommele maple from Joe Woodworker.1 Pommele 
has a blister-like wood figure that resembles the look 
of light rain drops on a puddle. Some suppliers call it 
quilted—Photo 2. 

Veneering an Office Desk

1
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It was easy to determine the length of the veneer 
sheets to cover the left and right wings—they had to be 
>10´ long and I wanted to limit the number of seams to 
two. The lot I chose was ~11´ long by 11˝ wide. 

It was harder to determine what was needed for 
the starburst. I realized that the large size of the center 
section and the narrow width of the available veneer 
was going to result in a lot of segments. 

I found a calculator that could help2—Photo 3. I 
set the number of segments to 12 and the diameter of 
the circle to 42˝. I chose these initial values because 
8–12 segments were commonly used in the articles I 
read about sunbursts and the diameter was equal to the 
length from the center point of the section to the furthest 
part of the top. The calculator determined the length 
and width of the segments required. Unfortunately, I 
couldn’t find a flitch to match.

I toggled back and forth between the calculator and 
the available lots until I found a solution that could 
be filled by an available flitch of pommele maple. The 
solution required 18 segments about 7.5˝ wide cut to 
a 20° angle.

Joe Veneer supplied an economical backer veneer—
okoume. Okoume is a straight grained wood from 
Central Africa that is light brown in color. Backer 
veneer is required to equalize the moisture exchange 
within the substrate.

Tools

I had a vacuum pump, a few vacuum bags and 
platens. The pump had enough capacity but I would 
need larger bags and platens to do this project. Here is 
what I used.

My pump is a mid-size Vacupress pump that easily 
pumped down the large bags I used to laminate the 
plywood top and veneer all the sections—Photo 4. 
Vacupress vacuum pumps are available from Vacuum 
Pressing Systems.3

I opted for a 30-mil thick 54˝ x 112˝ vinyl 
bag—Photo 5. While vinyl bags are not as durable as 
polyurethane bags, they are a lot less expensive. Since 
I don’t expect to be doing many projects of this size I 
chose the more economical bag. As a precaution, I used 
breather mesh between the top platen and the bag to 

2

3
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4
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protect the less durable vinyl from any sharp edges—
Photo 6. Breather mesh wasn’t required for the bottom 
because my bottom platen has grooves routed in it to 
allow the air to be evacuated. The bags are available 
from Vacuum Pressing Systems4 and the breather mesh 
from Joe Woodworker.5

I used melamine coated particle board for the 
platens—Photo 7. The bottom platen is 3/4˝ thick with 
1/8˝ grooves routed into to the surface to allow the air 
to be evacuated from the bag. A 4´ x 8´ is too heavy 
for me to easily move around by myself. I cut the 
large sheet into 2´ x 4´ sections and aligned them in 
the configurations I needed with biscuits in slots I cut 
into the edge. These 2´ x 4´ sections are also easier to 
store between use. A connector for the vacuum pump is 
fitted to a hole in the groove. 

The top platen is 1/8˝ thick and helps to keep the 
substrate and veneer in place when moving the assembly 
into the bag. It also distributes the pressure more evenly 
across the surface of the assembly.

I used Unibond One as the veneer adhesive. Unibond 
One is a one-part PVA glue described as having a 
hard glue line, long open work time and no bleed 
through on commercial veneers. It performed well in 
my application. It is available from Vacuum Pressing 
Systems.6

I also used several tools and tapes—Photo 8. The 
veneer saw, knife, scalpel and scissors cut the veneers 
and tapes cleanly. The rollers pressed the seams together. 
The brass wire brush set the tape better than I could 
with my fingers. 

All the tapes I tried worked equally well to pull the 
joints together. They also came off easily as long as I 
removed them within a couple of hours. In one instance 
I left the tape on over the weekend and regretted it—
very hard to remove. A heat gun helped soften the tape. 
I didn’t let the tape sit that long again. None of the tapes 
left an impression in the veneer. I didn’t use veneer tape. 
Many of you will have attended the same veneering 
events as I have and heard experts say, “veneer tape 
is ok but…” Epic Woodworking’s Tom McLaughlin 
recommends Walmart brand tape because it is thin and 
cheap and Owen Harris told us he uses blue painters’ 
tape for pretty much everything. 

109
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Flattening

The pommele veneers were wrinkled. I flattened 
them using Veneer Tamer, a pre-mixed veneer softener 
from Vacuum Pressing Systems.7 I heavily saturated the 
veneers with a spray bottle and placed them between 
layers of brown kraft paper—Photo 9. The stack 
of veneer and paper was put into a vacuum bag and 
pressed for one hour to absorb the moisture. 

I changed out the paper three times with a one-hour 
vacuum cycle each time. After the last paper change, 
I left the veneers under vacuum for a couple of days 
while I did other work. If I didn’t use the veneers 
immediately after removing them from the bag, I stored 
them between kraft paper with a heavy board on top.

Jointing, Assembling & Gluing Veneer Skins

I jointed the long veneers with my track saw—
Photo 10. I first learned of this method from Ben 
Brunick of Chalkstone Woodworking. Ben is a restorer, 
podcaster and YouTuber from South Dakota. Since 
then, I have seen the technique used by several well-
known woodworkers.8

To use this method, I created a packet of veneers, 
taped them together and sandwiched them between 
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MDF and my tracksaw track. I cut them by moving 
the saw backward using a sharp 48 tooth fine cut blade. 
The backward motion prevents chipping and results in 
a well jointed edge that can be seamed. There is a good 
YouTube video by Larry Ciesla showing this technique.9 
The cross cuts were done with a veneer saw and a straight 
edge.

I aligned the edges and taped the segments together 
using masking or painters’ tape on the show side—
Photo 11. I used the brass wire brush to set the tape 
firmly.

I trimmed the skins to leave a 1/8˝ overhang over the 
substrate. Anything more folded over the edge and was 
glued to the substrate edge. Anything less and I couldn’t 
get the alignment right and ended up with a gap along 
the edge. 

I applied glue using a contact adhesive roller as 
recommended by Craig Thibodeau10—Photo 12. I 
found this type of roller applied glue more efficiently 
and uniformly over the large areas I was veneering. They 
are ~$6 each. Buy the 9˝ rollers, cut them in thirds and 
rinse them out between uses. The assembly was then 
put into the vacuum bag for two hours—Photo 13.

I trimmed the excess veneer from the edges by 
running a file over the edge. The filing motion cleanly 
cut off the excess veneer. The edges were then banded 
with 1/4˝ x 1˝ maple mitered at the corners.

Sunburst Center Section

The inspiration to do a sunburst came from 
watching several episodes of Shop Night Live with Tom 
McLaughlin. The most relevant video is Veneering 
Simplified with Tom McLaughlin. This was a Guild event 
that was filmed in his shop in April, 2019.11 I watched 
the video several times before attempting to craft the 
sunburst. I also found How to Veneer a Sunburst, a Fine 
Woodworking article by Mark Arnold—very helpful.12

I determined what portion of the veneer to use for the 
sunburst by placing two opposing mirrors on top of the 
veneer—Photo 14. I adjusted the mirrors to replicate 
the 20° wedge I would cut and moved the mirrors 
around until I found a pattern I liked. I marked the 
location and then cut all the segments on a self-healing 
mat using the 20° wedge as a template—Photo 15.

14

11 12
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I arranged the 18 segments as described in the 
video and article so the grain would match as closely as 
possible. The segments were numbered 1–18 with every 
other segment flipped over—Figure 16. I then seamed 
the sections as previously shown and glued them to the 
substrate using the same technique.

Finished Product

The bottom, non-show surfaces of the left and 
right wings were my practice runs. I had a few gaps 
between the veneer and the edge-banding but they were 
otherwise very good. The show surface of the left and 
right wings came out great! 

The sunburst seams closed well and the grain matched 
nicely. The edges were even with the substrate after 
trimming. The center points didn’t line up perfectly but 
I was satisfied with my first try—Photo 17. The circle 
in the center will now hold a piece of marquetry that I 
will inlay—a story for another time . 

Footnotes
1. Veneer Supplies–veneersupplies.com
2. Calculate Running Centers Around a Circle at Equal Increments–blocklayer.com/circle-centerseng.aspx
3. vacupress.com/product/compact-300-vacupress-pump-3cfm
4. vacupress.com/vacuum-pressing-purchase-bags
5. veneersupplies.com/products/Vacuum-Breather-MeshNet.html
6. vacupress.com/product/unibond-one-1-gallon
7. vacupress.com/product/veneer-tamer
8. Craig Thibodeau, The Craft of Veneering (Newtown, CT., The Taunton Press, 2018) pg 36
9. Larry Ciesal, Seaming Veneer with a Festool Track Saw–youtube.com/watch?v=po4sPqteA4I&t=551s
10. Craig Thibodeau, The Craft of Veneering (Newtown, CT., The Taunton Press, 2018), pg 70
11. Tom McLaughlin, Veneering Simplified with Tom McLaughlin, YouTube, April 20, 2019–youtube.com/
watch?v=rdBKmnTPyY4
12. Mark Arnold, How to Veneer a Sunburst, Fine Woodworking, #206 July/August 2009, pgs. 73 – 79

17 

As I write this article the desk is almost ready for 
finishing. I’ll post a picture of the finished desk in its 
new home in the Guild Forum. I hope my experience 
convinces you to try veneering. 
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by Owain Harris
harriscabinetmaker.com

Lake House 
Dining Table

Every commission starts with a brief. It may be as 
simple as a picture from a magazine or occasionally 

(but very rarely) a full set of drawings. Typically it is a 
functional description of the piece (what does it need to 
do?) along with some aesthetic details. 

Although the amount of information in each brief 
may vary, what has been universally true is that every 
commission starts with the client, whether they know it 
or not, wanting a piece of furniture that makes them feel 
a certain way and tells a certain story. Understanding 
that story and helping the client to articulate it is the 
key to a successful collaboration and a successful piece.

The design process for the Lake House Dining 
Table began with a number of photographs of tables 
the client liked. The problem was one of size but also 
of scale. None of the commercially produced tables 
were available in the desired dimensions and more 
importantly, the table would be occupying an area in a 

large great room in a new post and beam home and it 
needed to fit both the aesthetics of the house but also 
the grand scale. Finally, the clients had commissioned 
beautiful wrought iron stair railings and balustrades 
and wanted the table base to have some metal element 
incorporated into the design.

I started out by doing some additional research 
myself into designs I thought might strike a chord. 
After sending along photos of tables that I thought fit 
certain aspects of the brief, I was able to use the positive 
and negative feedback to get a good feel for the clients 
vision and for the story of the piece. Now it was time 
to get to work.

My design process usually starts with a series of 
sketches to work out overall concepts, and then for large 
sculptural type pieces such as this, I will quickly switch 
to making models. I find that to be more efficient as 
I work out the design but also far more effective as a 
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tool to convey the design to the client. Not everyone 
can  convert a two dimensional drawing into a 3-D 
object in their mind. A scale model can provide a much 
more accurate feel for how the piece will sit in space.

I like to present a few options to the client, so for this 
project I built models of three different designs—two 
that I felt fit the brief well but were quite safe and one 
that was a bit more “out there” and dramatic. To my 
surprise and delight, they chose the third design. 

The base of the table would be constructed of four 
sturdy, bent-laminated walnut curves joined at the 
center point. To keep the top of the structural support 
beefy enough to handle the extension hardware but 
have the foot be thinner and more elegant, I opted to 
use tapered laminations. Additionally, the laminations 
would have to be pre-steamed to make the sharp 180° 
curve without breaking. All sorts of fun!

To fulfill the request to incorporate a metal element 
into the design, I would have master blacksmith Ralph 
Sproul forge curved iron straps that would attach to the 
tapered legs giving the effect of radiating waves.

Building the piece was an undertaking in itself 
and I am  proud of the result. But regardless of how 
well executed the technical side of the project was, it 
wouldn’t matter if the piece didn’t articulate the vision 
of the client and tell the right story. That is why for me 
the initial design and planning phase of any commission 
is so critical. Listening to the client and understanding 
the feedback to any initial ideas are of the utmost 
importance to achieving a successful result. 

Scale models

finished table & in-home photos by Charley Freiburg



You need to crawl before you can walk. This is an 
adage that holds true throughout our life. In the 

beginning we have little choice but to adhere to this 
maxim as one must crawl before taking their first step. 
As we get older, we somehow start deviating from this 
simple progression. We start overlooking steps and 
want to skip to the good part—myself included.

My journey into woodworking started some 50 
years ago thanks to my father—a talented self-taught 
craftsman. He instilled in me why I needed to learn 
the fundamentals to achieve the desired outcome and 
to become a better woodworker. 

This way of teaching continued with my first paying 
job working for a custom furniture shop in Maine. The 
owner was a true believer in learning from the beginning 
and did not care how much you thought you knew or 
how long you’d been a woodworker—you started at the 
beginning. He didn’t want to hear what you knew, he 
wanted to see what you knew and if you didn’t know 
or understand a technique, he would stop what he was 
doing to demonstrate or explain it to you. Thanks to his 
way of teaching, my knowledge of the fundamentals of 
woodworking increased and the amount of firewood I 
created decreased.

I’m sure you have recognized by now I am an avid 
believer and teacher of ‘You need to crawl before you 
can walk’ mentality when it comes to woodworking. 
And to me the most important fundamental to learn 
is right in the word—woodworker. That’s right, before 
you amass that tool wall that rivals the Lie-Nielsen 
Road Show, you should learn as much as you can about 
what you will be working with —wood. 

Wood Moves—As a beginning woodworker the first 
thing to learn about wood is it moves even after a finish is 
applied. Just because the material you are working with 
has been dried (kiln or air) it will continue to expand 
and contract (more so across the grain) dependent on 
the relative humidity of its location. 

An example of this would be breadboard ends on a 
table. When the table is first built the boards in the top 
will align with the ends of the breadboard but as the 
relative humidity changes the top will either shrink or 
expand thereby not aligning with the breadboard ends. 
While there are exact formulas to aid in computing 
how much a particular species will move, a general 
rule of thumb with plain sawn hardwood is to allow 
for a 1/4˝ total wood movement for every 12˝ across the 
board. If working with quarter or rift sawn, allow for 1/8˝ 
movement—Figure 1, 2. 

For a deep dive into wood movement the USDA 
offers the Wood Handbook from the Forest Products 
Laboratory. Chapter 13 explains the dimensional 
changes wood goes through as the moisture content 
changes due to the relative humidity during the drying 
process and after.

Since wood movement is dictated by the moisture 
present, you must know the Moisture Contents (MC) 
of the wood you are working with. The standard 
working MC of furniture grade, kiln dried lumber 
is 8%–12%. Depending on the region you live in, it 
could be slightly lower or higher. I’m in the northeast 
and find my materials typically have an equilibrium 
MC of 10%–11%. 

My shop is somewhat climate-controlled meaning 
it is insulated, heated during the winter and cooled/

You Need to Crawl 
Before You Can Walk

How Wood Moves
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dehumidified during the summer. I don’t leave either 
running 24/7. I lower the heat to 55° when I’m not 
working and the AC is only on while I’m working.  I 
also have a wireless digital thermometer/hygrometer 
that gives me the inside/outdoor temperature and 
humidity levels. With this I can monitor levels and 
make any changes in heating or cooling to keep my 
shop at the levels needed to ensure no drastic changes 
in the materials I’m working with. 

Monitoring Wood—Another tool to add to your arsenal 
is a Moisture Meter. I use a Klein Pinless Meter ET140—
Photo 3. It is moderately priced, nondestructive and 
uses electromagnetic technology. While there are higher 
priced and more accurate meters available, I don’t 
believe it is necessary to spend the extra money. I really 
don’t need to know the exact MC percentage, nor do 
I care if the meter is off 2%, 4% or even 8%, what 
I’m looking for is consistency. I achieve consistency by 
having baseline samples of the five species of wood I 
primarily work with—maple, cherry, oak, ash and 
walnut. These samples have been in my shop for years 
and hang on the wall by my storage rack, so I know for 
certain they have reached equilibrium MC. 

When I bring materials into my shop for a project, I 
take an initial MC reading and write it on the board. I 
acclimate the new materials for a minimum of a week 
but prefer to let it sit for two weeks. Once acclimated 
I rough out my pieces and do an initial milling. I then 
take an MC reading from both the baseline sample and 
the wood just milled comparing this reading to the 
original reading. The newly milled wood is stacked and 
stickered to relax for a few days before taking another 
reading. Once I’m confident it has reached equilibrium 
MC, I will proceed with the milling process.

Grain—In addition to wood movement, understanding 
the grain of wood is equally important. Whether you 
are working with hand tools or power tools, learning to 
read the grain is a must so you can try and eliminate the 
woodworker’s #1 enemy—tear out. 

There are three main grain patterns you will be 
working with—plain (i.e. flat), quarter and rift sawn—
Figure 4. 
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…continued on page  70
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It had been over a year since I purchased the European 
workbench plans and it was finally time to build it. 

When I obtained the plans for a hard maple European 
style workbench, I owned one handsaw, a hammer, 
a 12V battery powered hand drill and very little 
woodworking knowledge. 

So before actually placing pencil to wood or wood 
to saw, I had undergone the careful process of planning 
what tools to purchase at the best possible price. Since 
almost every tool I had purchased this past year has been 
for making this workbench, I asked many questions of 
various salespeople, colleagues, friends and anyone who 
would listen. 

I began to have doubts due to the initial reaction 
from most people. “Wow, that’s some project.” This 
was not what I wanted to hear while planning my first 
major woodworking project. But much had happened 
during that first year in my woodworking odyssey. The 

most significant event was when I met Gary Bankston 
and joined the Guild of Oregon Woodworkers. 

As the year went on and with each paycheck, I 
purchased a few more tools and completed small 
projects destined for my daughters and wife, much to 
their delight. 

My theory was that the smaller the item, the more 
need for accuracy and therefore I first concentrate on 
how to make an accurate cut. The other main goal was 
that I needed a workbench to build the workbench. So 
after trying a door over two sawhorses, I put together 
a very cheap ‘workbench’ made of two-by-fours and 
plywood. Since I desperately needed a vise, I turned to 
page 8 of the workbench plans to build the front vise. 
The vise was completed and it was the most beautiful 
thing in my mini-basement shop. 

Next after spending four fun-filled hours with my 
neighbor and his drill press, three holes were put into it 

Summer Project
European Style Workbench

by Julien Kahn

For many years, the Guild collaborated with the Guild of Oregon Woodworkers publishing selected articles 
in The Old Saw and The Journal. This is one of those previously unpublished articles.



For this project my wife Nancy asked to replace our old 
wooden seat bar stools with more comfortable ones. 

I had read articles about making stools and was ready to 
make some nice stools for us. An article in the February, 
2015 edition of Fine Woodworking, by Christian 
Becksvoort showed an aesthetically pleasing cherry bar 
stool design with an upholstered seat. Becksvoort has 
always been one of my favorite contributors to FWW. 
In his article, he invited interested readers who liked 
this stool to “… give it a try—it’s not a complicated job.” 
So that is what I decided to do.

This project had many interesting challenges that 
appealed to me—full length tapered legs with angled 
seat rail joinery to splay the legs which would require 
careful layout and machine setups, seat rail tenons that 
are also mitered to fit in mortises that merge deep in 
each leg and rung tenons that are cut using a tenon 
cutter at the drill press before final shaping at the lathe. 
Opportunities would also be present for hand tool work. 

I selected some straight grained ash stock from my 
wood rack—enough for a couple of initial evaluation 
bar stools before committing to this design. I decided 

I would send out the bent laminated seat substrates for 
upholstery. 

The first step was to draw a full-scale plan that 
captured all the angles, dimensions and design features. 
My drawing includes front, side and top views. 

Bent Laminated Seat Substrate—The bent laminated 
seat substrates required a form to bend and hold the 
shape of the laminated layers until the glue set up. The 
form was constructed using a 3/4˝ x 12˝x 18˝ plywood 
base with five ribs made of 3/4˝ x 23/4˝ x 18˝ plywood. 
The 18˝ ribs were shaped to a profile 3/4˝ high at each 
end and 23/4˝ high at the center peak of a 19˝ radius arc. 
Two layers of 3/8˝ bending ply were glued across the ribs 
and clamped overnight with heavy duty band clamps. 

At this point I ordered a reasonably priced vacuum 
press kit from Roarockit (roarockit.com) for laminating 
each seat substrate over the form. This worked great 
to laminate two layers of 3/8˝ bending ply for each seat 
substrate. Titebond III was used for both the substrate 
laminations and the joinery glue up. I used a piece of 
cardboard to make a pattern of the final seat shape. 
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After the lamination was removed from the vacuum bag, 
center lines on the pattern were lined up with center 
lines on the lamination. 

Now the outline of the pattern was traced onto the 
lamination. The traced outline was used as a guide 
for making bandsaw cuts that gave the lamination its 
seat substrate shape. The full scale drawing was used 
to determine where the mounting hardware would pass 
through the substrate to mounting blocks glued to the 
seat side rails. From the topside of the substrate a 5/16˝ 
T-nut was inserted into each of the two holes that were 
drilled for the mounting bolts. Beginning with the 
second stool, I decided it would be more efficient to 
simply add the seat mount hole locations directly to the 
seat pattern. After the T-nuts were inserted into the seat 
substrates, they were sent out for the upholstery.

Milled Parts—The leg, seat rail and rung parts were all 
milled to size called for on the drawing. The leg stock 
was milled to 6/4 posts. The seat rail parts were milled 
from 3/4˝ stock leaving enough length for the angled 
tenons. The rung stock was milled to 1˝ x 1˝ posts but 
not cut to length until they could be referenced to the 
dry fit and clamped leg to seat rail assemblies. 

Tapered Leg—I bundled the leg posts to the desired 
orientation and marked the top with a triangle that 
bridged all four posts. A taper jig setup on the tablesaw 
was used to taper the full length of each leg’s inside 
faces according to the drawing specifications. The sharp 
edges of each leg were softened using a 1/4˝ round-over 
bit at the router table.

Angled Seat Rail Tenons—The initial seat rail tenon 
cuts were angled crosscuts through the left and right 
edge of each rail. An Incra crosscut miter fence was used 
at the tablesaw for these initial angled cuts. The design 
required 98° seat rail and rung angles for the front and 
rear assemblies plus 951/2° angles for the side seat rails 
and rungs. 

I found that I was able to do all of these angled 
dimensional crosscuts and tenon shoulder crosscuts to 
the small seat rail parts more efficiently with improved 
accuracy and safety by using a small crosscut sled with 

Seat substrate in vacuum 
press

Milled stool parts, bent 
laminated substrates

Rail tenon crosscuts using 
sled with angle blocks

Shaping the rungs at the 
lathe

Tapered leg cuts using jig

Using a tenon cutter for the 
rung tenons

shop-made angled setup blocks. One setup block was 
made from 3/4˝ MDF for each of the two angles. After the 
dimensional angled crosscuts were made, the tablesaw 
blade height was adjusted to cut the 1/8˝ shoulder parallel 
to the edge crosscut. Using the appropriate angle block, 
the rail was positioned reference face down on the sled 
for a correct tenon length. The inside shoulder was 
cut from the opposite side of the blade with the rail 
part’s reference face up, the angle block re-oriented 
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A s s e m b l y — D r y - f i t 
assembly was done first 
to make sure everything 
fit according to plan. 
Next, the stools were 
disassembled and parts 
were inspected for machine 
marks and smudges. Parts 
were cleaned up as needed 
with hand planes, scrapers 
and light sanding. Next 
came the glue up and 
clamping of each front and rear leg, seat rail and rung 
assembly. Once the glue set up for those assemblies, the 
side seat rails and rungs were dry fit once more so the 
seat substrate curved profile could be traced across the 
top of each front and rear assembly. To accommodate 
the curve of the seat substrate the traced seat profiles 
were cut using the bandsaw with the table tilted 51/2°. 

Next, the side rail and side rung parts were glued 
in place joining together the front and rear sections of 
each stool. Mounting blocks were positioned and glued 
to the back face of each seat side rail. After the glue 
cured each stool was placed on the tablesaw for tracing 
a line around the bottom of each leg to the same plane. 
I used a crosscut backsaw at my bench to make the cuts 
to the bottom of each leg. 

Finishing—Final light sanding was done using 220 
grit paper. I used Waterlox Original Sealer Finish. Three 
coats were applied by hand using a small, saturated pad 
made of multiple folded layers of cheesecloth. I allowed 

and the blade height adjusted carefully to leave enough 
remaining for the 3/8˝ thick tenon. The same procedure 
was repeated for all the seat rail parts. 

The seat rail angled tenon cheeks were cut next at the 
tablesaw. I used a shop-made tenon cutting jig that fit 
over the tablesaw fence and used two micro-jig clamps 
that could be easily positioned in dovetailed tracks. 
Each seat rail part was secured in place with the angled 
edge cut riding flush to the table. 

To cut perfect 3/8˝ tenons, a 1/2˝ spacer (3/8˝ tenon + 1/8˝ 
saw kerf ) was used between the fence and the reference 
face of the seat rail. The blade was set to a 11/8˝ height. 
The jig was set with the spacer and rail part clamped 
and aligned with the saw blade to make the first cheek 
cut leaving a 1/8˝ shoulder to the face. The spacer was 
then removed and the second cut was made resulting in 
a perfect 3/8˝ thick angled tenon with the 1/8˝ shoulder. 
The remaining shoulder cuts were made at the bandsaw 
resulting in perfectly positioned tenons that were cut to 
dimension for each seat rail. A block plane was used to 
miter the rail tenons to fit inside the leg so not to touch 
the adjacent rail tenon. 

Shaped Rungs—The rung tenons were made using 
a 5/8˝ tenon cutter on the drill press set to 200 RPM. 
The drill press was adjusted to cut each tenon to 7/8˝. 
At the lathe one tenoned end of each rung was fitted 
into a three jaw chuck with the opposite end centered 
using a shop made centering adapter. The rungs were 
then turned and shaped at the lathe into their final cigar 
shape. 

Mortises—The mortises for each seat rail tenon were 
drilled using a hollow chisel mortiser. Layout of the 
mortises was done according to the drawing. Mortiser 
setup and leg positioning was done to make the cuts.

The angled mortises for each rung were done at the 
drill press using a fence with a shop-made positioning/
clamping jig. The table angle was adjusted using a 
bevel gauge set at the drawing. Angle adjustments were 
verified with a digital angle gauge before drilling the 
first mortise for each rung mortise setup . 

Hollow chisel mortiser for 
seat rail tenons

Angled rail crosscuts using 
Incra fence

Angled rung mortises using 
drill press
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each coat 24 hours to dry before lightly sanding between 
coats. The final coat was given four days to cure in the 
heated shop before the finish was rubbed out with 0000 
steel wool. Two coats of Fiddes Mello Wax were rubbed 
in, allowed to dry and buffed out by hand. Protective 
felt pads were added to the bottom of each leg.

Attaching the Seats—The seats were attached and 
the stools were brought up to the kitchen for a quality 
control inspection and trial. We each tried them out and 
were happy with the results. The stools are comfortable 
and visually pleasing. I will be making a few more of 
these as I work to streamline the entire process. 

Plain sawn is the most common type of cut and least 
expensive. The rings are 30° or less to the face of the 
board which creates the pronounced cathedral pattern 
on the face of the board. This pattern can be the most 
difficult to read as the grain can be erratic and prone to 
tear out on both the edge and face grain, especially in 
the cathedral areas. 

Plain sawn is the least stable of the three and despite 
the attractive grain on the surface, it has inherent flaws 
due to the tension of the tangential grain. As the wood 
dries the tension can cause the boards to cup, twist, bow 
and tend to absorb more moisture from the air which 
can lead to unwanted movement.

Quarter sawn wood has amazing straight grain and 
is used for cabinetry, flooring and high-end furniture. It 
is the traditional wood used in mission style furniture. 
The growth rings intersect the face at a 60° to 90° angle. 
This method of sawing can produce dramatic rays and 
flecking that is sought after for tabletops and door 
panels. Additionally it produces dimensionally stable 
wood that is resistant to twisting, warping and cupping. 

The straight grain makes it quite easy to work the 
edge grain. However the rays and flecks on the face 
grain can be troublesome as the surrounding grain can 

be squirrely and can chip or tear out if tools are dull or 
if you are feeding the material too quickly.

Rift sawn lumber typically is on the narrow side and 
has straight, uniform grain on the faces and parallel 
grain on the two edges. This makes it dimensionally 
superior to plain and quarter sawn lumber. The annular 
rings are about 30°–60° to the face—45° is optimum. 
Cabinet and furniture makers use rift sawn for table 
legs, face frames and rails/stiles for doors. The straight 
grain makes it easy to work with hand or power tools 
but it also make it susceptible to chipping and tear out 
if the grain is not followed.

Jason Roberts has an article in Fine Woodworking  
Magazine (Issue #275 Reading Wood Grain—Don’t 
Fight the Fibers) that does an excellent job explaining 
how to read and understand grain. I highly recommend 
reading it.

“A journey of a thousand miles begins with a single 
step”—Lao Tzu. There are no shortcuts to becoming a 
proficient woodworker, just as there were no shortcuts 
when you took your first step. Enjoy every step of your 
journey. 

Crawl Before You Can Walk…from page 65
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I’ve always wanted a metal cutting bandsaw as I often 
have to cut aluminum, brass and mild steel. I have 

used a metal cutting blade on my 14˝ Delta saw but it 
runs too fast to cut much steel and I really don’t like the 
metal dust in the saw where I do most of my bandsaw 
work. So, here’s my new solution from swagoffroad.com 
and it really makes me happy! 

There are a number of different companies making 
portable metal cutting bandsaws which is a great tool 
for many trades—quick work on pipes, flat stock, 
etc. Some are battery powered too although I chose 
a corded saw as much for cost as anything. With an 
on/off foot pedal and the switch taped on, using the 
saw is delightful. What used to be slow, painful work 
with a hacksaw to create a brass spider for a table base 
is now both easy and fun. Cutting the head off a steel 
bolt is fast as is shortening an angle bracket to fit the 
space available.

The specific table I bought has slots for a miter gauge 
making some work safer and more exact. It also is very 
quick and easy to disconnect the saw for portable use or 
for storage. The Swag table I have is sturdy and can be 
screwed down for stability. There are also plans available 
for making your own table using plywood, etc which 
look like they would accomplish the same thing. 

Detail Scraper—This was the genius of a past Guild 
member. So, this isn’t new but worth mentioning as 
I use it all the time. The Guild held a mini “Scraper 
Day” symposium and this was demonstrated several 
decades ago. Using a standard utility knife blade held 
in a wood handle with a burr turned with a steel just 
as with a card scraper, you have a perfect detail scraper 
that can get into the tightest corners while also doing 
some serious scraping. The blade is held by clamping 
with 1/4 x 20 flat head 
machine screws threaded 
into a hardwood such 
as maple. I started with 
a square block to make 
the slot and tapping the 
holes, and then shaped 
the block with a bandsaw 
and rasps. After turning 
the burr a few times on 
the blade you just replace the 
blade. Leaving the blade sharp 
makes a tool useful for cutting 
off hardened glue, etc. A perfect 
addition to your tool box! 

What’s New in My Shop!
tool review

Metal Cutting Bandsaw

by Peter Breu
woodrollerski.com
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by Roger Myers
strathamwood.com

Whether you are making a single piece of furniture 
or several items of the same or similar design, 

the methods described in this article and a few simple 
jigs will save you time and give you improved results. 

I will share with you a few thoughts and techniques 
I frequently employ to create multiple copies of a 
piece. You might be thinking you are not a production 
woodworker and all of your projects are one of a kind, 
so this isn’t applicable to you. Read on just a bit further 
and I think you will find some methods that will help 
you even if you are producing one-of-a-kind original 
designs. That unique table, chair or cabinet likely 
has some components that share similar features or 

Making Making 
 Multiples Multiples

dimensions and will benefit if you employ one or more 
of the strategies I will discuss. 

None of what follows is truly unique or developed 
by me. Some of the concepts are very basic and 
fundamental while others are adaptations of concepts 
I have picked up over the years. I have been very 
fortunate to have had the opportunity to study and 
interact with some incredibly skilled woodworkers and 
I teach woodworking to children and adults as well. 
Both learning and teaching have helped me develop 
some of these approaches. 

To help illustrate the methods I will use two projects 
as examples. One is a single drawer table, sometimes 
called a Shaker style table that is often used as a first 

photo by Bill Truslow
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project in teaching woodworking and might be a piece 
you would make just that one time. The second is a 
music stand I produce as a custom piece but where the 
individual pieces share one or more elements. 

We are taught to design, plan and execute. It sounds 
basic and really is but too often we are anxious to get 
to the “fun stuff” and skip or rush through the design 
and plan steps. Or we are given a plan and cut list in a 
magazine article, so there is no need to spend any time 
on “design” and “plan” and we can get right to milling 
parts—or can we?

Let’s explore that single drawer table. Typically the 
top measures about 18˝ square and about 29˝ high. We’ll 
assume a traditional mortise and tenon construction. 
The parts list is reasonably small and might consist of 
the following: 

• Top (1) (glued up)

• Legs (4) (tapered)

• Aprons (3)

• Top rail (1)

• Bottom rail (1)

• Doublers (2)

• Drawer front (1)

• Drawer sides (2)

• Drawer back (1)

• Drawer bottom (1)

• Drawer runners (2)

• Drawer kickers (2)

• Drawer pull, drawer stops, screws

With a plan and list of parts in hand, let’s explore 
what’s important and what isn’t. The number in 
parentheses is the quantity of each part, so the idea 
of “multiples” in even a single simple table should now 
be apparent. It will become even more obvious as we 
continue. 

To understand what is important, you need to know 
what is not. Absolute measurements are generally not 
critical. If that table top measures exactly 18˝ square or 
perhaps 1715/16˝ square, it really doesn’t matter much. 
What does matter is that certain components have 
attributes that should be the same and relationships 

between certain components are important. “Square” 
matters a great deal—more on that later. 

Criteria for Attributes of Parts

So about those attributes that matter (and those 
that don’t). On this table, here are things I consider 
important:

• The four legs should be the same length (the absolute 

length is not critical).

• The four legs should be square in cross section (the 

absolute dimension is not critical).

• The shoulder to shoulder length of the three aprons and 

the top and bottom rail should be the same (the absolute 

dimension is not critical) .

• The thickness of the top and bottom rail should be the 

same as the thickness of the runners and kickers. 

• The width of the top and bottom rail should be the same as 

the thickness of the leg. 

• The width of the aprons should be the same but absolute 

measurement is not critical nor is the thickness. 

• The combined thickness of the aprons and the doublers 

should equal the thickness of the leg. 

• The location of the mortises should be the same with 

respect to the reference faces of the piece. 

• The tenons must fit the mortises and be located 

appropriately from the reference face. A perfectly centered 

tenon is not critical and is sometimes not appropriate. 

• The drawer must fit the opening (more on that later).

• Marking, measuring, milling.

Put the dial calipers away. A folding rule or tape 
measure will provide more than sufficient precision for 
the measurements you require. Marking and measuring 
individual parts and then attempting to cut to those 
lines introduces a tremendous amount of variability 
and error. What we want to do is use our setups and 
strategy to produce parts where multiples are the same 
dimensions and proper relationships established. 

What you should also have is a truly reliable square 
because square does matter! Use the square to set the 
tablesaw blade 90° to the table and the jointer fence 
square to the table. 

Apron

Doublers
Runner

Kicker
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Since we now know what attributes and relationships 
matter, we can execute a strategy to mill the parts to 
achieve those relationships.

 
• Rough mill (joint and plane, rough rip and crosscut) all 

parts to the nominal dimensions plus an inch in length and 

about 1/4˝ in width and 1/16˝ in thickness. 

• Make sure your jointer fence and tablesaw blade are set to 

square. 

• Joint a face and edge of each table leg and mark these 

surfaces as reference faces. 

• Joint a face and edge of the upper and lower drawer rails 

and mark these surfaces as reference faces. 

• Using the planer, rotating the leg 90° on each pass with 

a reference face always on the table, plane the legs 

square. The upper and lower rails are planed to width (not 

thickness) at the same time, passing each one through as 

you do the legs. The end result is four square legs, and two 

rails whose width matches the thickness of the legs. That 

exact dimension is not critical. It will be based on your 

design, but is typically 11/2˝ or so. These parts are still not at 

finished length. 

• Joint a face and edge of the aprons and plane to nominal 

thickness (typically about 3/4˝)

• Joint a face and edge of the doublers (component of a 

drawer side rail system) and plane until the combined 

thickness of the aprons and the doublers equal the 

thickness of the legs. 

• Joint a face and edge of the runners and kickers and then 

plane the runners, kickers and the rails all to the same 

thickness. 

Now we can move to the tablesaw. 
• The four legs are now cut to length using a crosscut sled 

with an “L” stick. The three aprons and two doublers are 

then ripped to the same width. 

• The three aprons and the two rails are cut to the same 

length (the shoulder to shoulder dimension plus the 

length of the tenons) using the crosscut sled and “L” stick. 

• The runners and kickers are ripped to width. 

• The runners, kickers and doublers are cut to the same 

length using the crosscut sled and “L” stick. This dimension 

is just under the shoulder to shoulder dimension of the 

aprons so that the doubler will fit between the legs. 

Methods & Fixtures/Jigs

Crosscut Sled—

Essential to the way 

I work and worth 

putting a bit of effort 

into making one. 

Much more precise 

than using a miter 

gauge and in my option, much safer as well. The 

stock is well supported and the sled can be used in 

conjunction with a number of other jigs. 

L Stick—The 

simplest jig or 

fixture in my shop 

and the one that 

gets used the most. 

Simply a piece of 

plywood. I have several always on hand in various 

lengths clamped to the fence of the crosscut sled. 

It extends the fence allowing precise repeatability 

in crosscut lengths allowing you to quickly and 

accurately produce multiple parts of the same 

length. 

L Fence—Another very simple jig that is used with 

the tablesaw. This is attached to the fence and is 

used for a variety of purposes including creating 

duplicate parts from a template. 

Sacrificial Rip Fence—Attached to your tablesaw 

fence and used when cutting rabbets with the dado 

set or when cutting tenons on the tablesaw. 

Profile Jigs for the Shaper or Router Table—See 

two examples in the photos on page 77. The first 

is a simple jig for table legs. The second indexes to 

shape the six faces of the music stand column. 
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At this stage, all milling of components (except 
the top and drawer) is done with the exception of the 
joinery and tapering the legs. All crucial dimensions 
to establish a square table and tight joinery have been 
established with a minimal number of setups and 
measuring. 

Mortises & Tenons

Now, about those mortise and tenon joints. I’ve seen 
many woodworkers taking great pains to lay out that 
tenon perfectly centered on the apron. They take the 
resulting calculations and transfer those measurements 
to the legs, laying out the mortise locations and account 
for any reveal between the face of the apron and the leg. 
And they often do these layouts in pencil. The attempts 
to cut the joinery based on these exacting or inexact 
layouts means lots of frustration and certainly produces 
mixed results. 

You only need to lay out one side (cheek) of the 
mortise along with the length of the mortise and the 
depth on the leg. And most of that layout only has to 
be done on one leg unless we are cutting mortises by 
hand. That’s it! 

The opposing side of the mortise is defined by the 
chisel. You will cut the tenons to fit the mortise, so 
other than laying out the shoulder line on the apron, 
no other marking on the apron is required at this stage. 
The tenon does not need to be exactly centered on the 
apron and sometimes we prefer that it isn’t. What we 
want is a well-fitting, tight joint, sized and located 
appropriately. Here is how I do it. 

Step One—Identify and mark reference faces typically 
the outside faces of the legs and aprons. All layout will 
take place from these reference faces. 

Step Two—Layout on one leg the edge of the mortise 
from the reference face. This dimension is the distance 
of the face of the cheek from the outside of the apron 
plus any reveal if you have one. If we take a typical 3/4˝ 
apron and we use the rule of thumb of 1/3, 1/3 and 1/3 for 
the tenon width and shoulder depth, we will be using 
a 1/4˝ wide mortise with a 1/4˝ offset. If we want a 1/16˝ 
reveal, then that mortise would be located 5/16˝ from 

the outside face of the leg. Using a marking gauge set 
to about that dimension, mark a line on the leg at that 
location. We use that line to set up the fence on our 
mortise machine. Placing the reference face of the leg to 
the fence, position the edge of the mortise chisel closest 
to the fence on that line and we are set. 

We do mark on each piece the ends of the mortise 
and we set the depth of cut. That is all the information 
and measuring we need to cut our mortises. The same 
bit and layout can be used for the twin mortises on the 
lower rail.

Tenons on the aprons and lower rails as well as a 
small shoulder cut on the top rail are all done using one 
fence setting on the tablesaw with a dado blade with 
the parts flat on the table. As they all started with the 
same length, they will all end up with exactly the same 
shoulder to shoulder dimensions and the table will be 
square. No measuring or marking of individual parts is 
required and a source of variation is eliminated. 

The outside of the tenon is cut first on all the aprons, 
and the depth of cut is established when doing the first 
piece by visually checking the part and raising the dado 
stack until the desired result is observed—no measuring. 
When the desired depth is achieved cut all the outside 
faces. 

Lower the blade height and cut the inside cheek 
on one apron so that the tenon is too thick. Raise the 
blade and re-cut until the resulting thickness is a tight 
fit—some effort should be required to assemble. That 
is where you want to stop so you can use a shoulder 
plane to remove one or two shavings for a perfect fit. 
Always plane only this inside cheek, never the outside 
or reference cheek. 

The inside cheek can now be cut on all the aprons 
and the shoulder cuts on one or both edges depending 
on your mortise/tenon style. 

When the component parts (aprons and rails) are the 
same length and the jointed and cut surfaces square, the 
resulting assembly will be square. In a rectangular table, 
as long as the long sides are the same and the short sides 
the same, the assembly will be square. Pay attention 
to reference faces and maintaining the relationship of 
those faces to the tool in a consistent manner.
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Fixture showing the indexing plate and the 
template mounted to the base. Safety guards 

and stops have been removed for clarity.

Fixture for indexing and 
profiling pieces on the shaper.  
It will accept any template and 

can be adjusted for virtually 
any length. Shown with a 

music stand column in place.

Another very simple jig that is used with the tablesaw.

Music Stand

Additional techniques to make multiples are 
illustrated in the methods I have employed in making 
music stands. Initially I produced the music stand as 
a unique piece, but as demand for them increased I 
developed some methods to produce multiples that can 
then be customized as required. 

Many of my music stands employ a six sided 
column that is shaped and inlaid with figured woods. 
The column is made from stock that is resawn in order 
to create a six sided recess inside for the post and then 
re-glued. The column is turned on the lathe to a profile 
and then the six sides or flats are created. This was 
initially done using a spoke shave, however some jigs 
now allow me to make multiples which are accurate 
and repeatable. This concept can be applied to many 
different items—Photos 1, 2, 3.

The columns are machined on the shaper using a 
pattern cutting head and bearing and a jig with the 
appropriate profile. This is a common technique on the 
shaper or router table. What is unique here is the fixture 
that holds the part and the profile shape and allows the 
part to be indexed six times in a controlled manner.

The base of some of my stands also employ the 
pattern cutting head and bearing to develop the final 
shape, but there is another multiples opportunity and 
technique that must be employed before this step. 

The base is built up from quarter-sawn bass wood 
which provides a very stable structure for veneering. 
There are three sections which must be joined together 
to form a three spoke shape. The joinery requires 
accurate cutting of each piece creating a 120° included 
angle to meet with the remaining pieces. This required 
some fussy setting and adjustment on the chop saw to 
get a tight joint until I realized that I was not taking 
advantage of another multiples technique. 

All I needed to do was create one accurate master 
template and then use that in conjunction with the L 
fence to create as many pieces as I want, efficiently and 
accurately. The L fence allows you to use the tablesaw to 
reproduce parts from a template in a very safe manner. 
The photos will show the basic concept—Photos 4, 5, 6.

Music stand base, glued up.Piece after the first cut, with 
template still attached.

Column progression from 
square glue up to round to 

six sided.

1

5

4

3

2

6



European Style Workbench…from page 66

77Guild of  New Hampshire  Woodworkers

The sofa table leg fixture—another view. Job specific shaper template that profiles 
two faces of a leg for a sofa table.

The techniques and jigs described in this article have 
been illustrated on two different types of projects. Use 
these ideas and examples as inspiration in your own 
work to think about how to make accurate components 
in an efficient manner with very little measuring. 

for dogs. I thought that perhaps I was in this way over 
my head. 

No matter, my determination unwavered I had 
finally purchased my tool wish list for the workbench 
and had enough to purchase the wood and create saw 
dust. Lots of sawdust. Nine weeks later, the European 
style workbench was finally completed and I just 
can’t keep my eyes off of it. Although in some weird 
emotional limbo, I keep going down into the basement 
just to look at it one more time. It is as if I had gotten 
my first bicycle again and can remember staying up all 
night, staring at it in the semi-darkness leaning against 
my bedroom wall.

Being such a novice brought on the obvious 
that each step was a completely new and unknown 
challenge. How do I make the bench top flat with a belt 
sander? Why do benchdog holes need an opening for 
the heads? You want me to drill straight for how many 
inches? Certainly the drilling, finger joints and sanding 
were my most dreaded challenges in addition to being 
physically exhausting. 

I recall my fully charged 12V drill with a one inch 
bit stopping dead in its tracks with its first turn into 
the hard maple. Pathetic. Some drilling made so much 

smoke I honestly thought my bench was going to burst 
into flames. If unsure on how to proceed I often just did 
the Zen thing and walked away for a bit to read a Tintin 
(French comic book) or some other completely different 
activity. Often it was not until a day or two later that 
an idea came to light on how to complete a step and 
sometimes a week would go by before proceeding. 

My lowest point was when I actually asked one of my 
neighbors if he needed some firewood. Okay, so I was 
not completely serious but I was beyond ready to be 
done with this evil monster. What kept me going was 
that I knew deep inside, that with each measurement, 
each cut and each day that went by where I did 
something, anything, I would be a little closer to being 
finished. I think my neighbor, mentor and friend Gary 
would agree with me that woodworking is like riding 
a motorcycle. It is not about the destination, it is the 
journey that matters. 

Measuring individual parts and working and cutting 
to those measurements introduces variability that can 
be difficult to control and is often not seen until you 
are scratching your head trying to figure out what went 
wrong. 



There is no more pleasurable experience than to 
mount a green log segment on the lathe and turn 

miles of swirling wet curls! A fresh cut log segment will 
centrifuge water out without even being cut by the 
tool. It is satisfying to see a shape emerge with very 
little planning or forethought and only the serendipity 
of revealing what lies hidden in the turning billet. 
Unfortunately, without proper care and processing, 
such a piece can warp, crack or crumble.

Let’s talk about wood. As woodworkers and 
woodturners, we are fascinated by wood. I first took a 
turning lesson in 1989. After some preliminary exercises 
the instructor brought a large, green chunk of ash in 
from his firewood heap. When the wet shavings began 
flowing from the tip of a 5/8˝ bowl gouge, I was hooked. 
Nothing before or since has thrilled me as much as 
turning large and green.

Wood is available to the turner in two broad 
categories—store-bought and “free.”

Store-bought wood is much more readily available 
today than it was even forty years ago. Within an hour 
radius there are often multiple outlets specializing in 
hardwood with large supplies. These include hardwood 

retailers, sawmills and woodworking retailers who also 
market turning wood. There are also excellent online 
retailers who will promptly ship turning wood.

Store bought wood has three advantages—
convenience, availability and variety. It is usually ready 
to turn immediately upon purchase. It is easily available 
and requires little effort to store and preserve. It is 
possible to get a wide range of exotic woods that are not 
available locally. 

Its disadvantages are mainly cost and size. Rounds 
are available from 4˝ to 16˝ in diameter and depths of 
up to about 6˝ although mostly in smaller diameters. 
Boards are available wider although rarely in thicknesses 
of more than 4˝. Prices are generally by the board foot 
and vary according to species. They range from $6/BF 
up to $20/BF and more. If your tastes tend toward larger 
pieces, the prices can become onerous and availability 
difficult.

Most store-bought turning wood is kiln dried, 
however some, especially exotics, come encased in 
paraffin. This wood can be as wet as the day it was felled 
and care needs to be taken. 

Wood for TurningWood for Turning

Steps in Processing – Log segment cut in half through the pith, Log segment 
cut round on the bandsaw, First Turned Green Bowl, Final Turned Bowl.
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“Free Wood”

The least expensive wood available to the turner is 
wet and wild. It may grow in their yard or lie in their 
firewood pile. It may be donated by a friend in hopes of 
a bowl in return. It may lie beside the road after a storm 
or in a neighbor’s yard ready to be cut, split or hauled 
off. It may be at an arborists worksite ready for chipping 
or disposal. Such wood is free or cheap and most can be 
productively turned.

This “free” wood requires work, preservation and 
patience. Left lying around, it will decay, rot and be 
eaten by insects and fungus. While free to acquire, there 
is a considerable price to be paid in time, equipment, 
patience and waste. This article describes the process 
and materials I use to save, store and turn such wood 
into useful articles such as bowls.

Processing Green Wood for Turning

How then do you process and preserve green wood 
for turning? Start by thinking about your firewood pile. 
You usually cut the wood green to fireplace length, split 
it into wedges, stack it off the ground to prevent ground 
moisture from entering, arrange it loosely so air can 
circulate around it and cover the top so that rain doesn’t 
continually re-wet it. If you do all these things, it will 
season nicely in a year or two and last for several.

Wood for turning is pretty much the same, with 
a couple of additional provisions. Your first task is to 
preserve your found wood until you can use it. Cracking, 

The step between learning to turn and 

beginning to acquire a wood stash is 

a short one. Gain a little confidence at the 

lathe and your eye will soon start wandering 

to dead trees and downed limbs, and the 

distant sound of a chainsaw will have you 

salivating like Pavlov’s pooches. 

Without a bit of preparation, you can also 

set yourself on the road to heartbreak as you 

discover your wood hoard splitting itself into 

firewood—Don McIvor, From Green Blank to 

Lathe.

mold and rot can all degrade the wood making turning 
more difficult or even impossible. 

First, cut the wood into a more manageable size. 
Larger than firewood but small enough to handle. If 
you are beginning with full diameter logs, cut them to a 
length about 50% longer than their diameter. This will 
allow for some end checking without spoiling the core 
turning blanks. Chainsaw the log segments into halves 
directly through the pith—the center of the tree. This 
will allow the wood to contract without cracking. 

Finally, liberally coat the end grain on both ends of 
each segment to slow the escape of moisture. You can 

Stack your wood like firewood up on concrete blocks to keep off 
ground, with room for air circulation and with a cover above to 

keep off direct rain. In addition, avoid letting direct sunlight heat 
the pile.

Cut log into halves through the pith. If the diameter permits, 
cut out a thicker center piece to be used for other turnings. By 

cutting only a chainsaw kerf down the pith, a discontinuity 
remains which can act like a chip in your car windshield. 

Untreated, it can grow into a larger crack.
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use a variety of products. Anchor Seal is designed for 
this, but costs about $50/gallon. Tree Saver is half the 
price. School glue is much cheaper. I tend to use latex 
primer or paint outdoors. I’ve usually got a lot left over 
from household projects, so it’s free. It works well.

Green wood dries at about one year per inch of 
thickness. A six inch thick piece will need about six 
years in protected storage to dry to a useful moisture 
equilibrium. That’s quite a while to wait. 

You will be surprised how much of your stash will 
patiently wait that long. However drying can accelerate 
the process substantially by reducing the effective 
thickness of the wood by turning it still green. 

Turning green wood is a joyous process with long 
wet curls of wood flying about the lathe! Green wood 
turns more easily than dry wood. It is essential however, 
to continue to control the rate at which moisture leaves 
the initial turning. The key is to control the rate of 
moisture loss and to allow the wood to shrink while 
releasing tension.

Getting to Round

When you bring your billets into the shop they are 
still oversized, heavy and square cornered. You may 
use a chainsaw to cut off the corners and other excess 
wood before bringing them in. It is possible to put 
these hexagonal chunks directly onto your lathe and 
begin turning. You may find it preferable, however to 
bandsaw them round first. This is easily done if you 
have prepared the billets with one side flat to glide along 
the bandsaw’s table. Cut a series of circular cardboard 
templates of various diameters with a hole at their 
centers. Select a suitable diameter template and fasten 
it to the center of the bark side of the billet with a nail 
or an awl. Bandsaw by following the perimeter of the 
template keeping the piece tangent to the saw blade.

Mounting on the Lathe

Once round, the billet should either be turned 
promptly, or protected from moisture loss until it can 
be. If it is to be turned within a few days, its edges can 
be wrapped in plastic or sealed. It can be stored in your 
shavings pile for a day or two. I don’t recommend long 
term storage after cutting to round. It may work, but if 

Log segments cut in half and coated in Tree Saver ready to be set 
aside to dry

cracks do develop, the round billet has lost most of its 
utility for anything else.

The round billet may be mounted on the lathe in a 
variety of ways. If it is mounted between centers, you 
can adjust the mounting to take best advantage of the 
shape and grain of the piece. If you mount it on a wood 
worm screw or faceplate it is a bit more secure. Once 
mounted you can turn a suitable tenon (or recess) to 
permit you to remount it more securely to complete the 
initial turning. If you plan to core the piece to generate 
multiple bowls from the same billet, then it is best to 
use a larger diameter chuck.

First Turning

Turn the green bowl to an initial shape consistent with 
the characteristics of the billet. Since the green wood 
will continue to dry, warp and shrink, it is important 
to keep the thickness of the walls to about 10% of the 
diameter. As the first-turned bowl dries, it will become 
oval. This is because wood shrinks significantly across 
the grain but almost imperceptibly with the grain.

To minimize the risk of cracking as the bowl blank 
dries, it is important to turn it with an equal thickness 
throughout. For example, a ten inch bowl blank should 
have a one inch thick cross section throughout. The 
bottom of the bowl can be a little thinner but including 
the tenon should be about the same. A 3/4˝ bottom 
thickness, with a 1/4˝ tenon depth would be a good 
match for the 1˝ sidewall thickness.
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Preserving the First-Turned Bowl Blank

It is important to control the rate of moisture loss 
to minimize cracking. You can seal the end grain of the 
bowl blank both inside and outside with Anchor Seal 
or some other product. Alternatively, you can seal the 
entirety of the piece inside and out with Tree Saver or a 
diluted PVA glue. Either method will allow the wood to 
dry evenly with reduced risk of cracking. 

If the wood is very wet, a second method should be 
used to slow drying. A simple measure is to put the blank 
into a paper bag and close it up. After a few months it 
can be removed from the bag. 

Stack the pieces in such a way that air can circulate 
freely around them. They can be stickered or nested with 
sticks or foam shims in between to allow air flow. A good 
practice is to mark each blank with the date turned and 
the species or source. One approach to track the drying 
process is to weigh the blank and record the date. Re-
weigh each blank monthly and record. Once the blank 
ceases to lose weight between weighings, it has reached 
equilibrium moisture with the storage environment. 
Once you have built up a collection of first turned blanks, 
you may find it just as well to simply note the date and 
after six months or a year it will likely be dry enough to 
second turn. A moisture meter is also a good indicator.

Make a Jam chuck to mount on your head stock with a scroll 
chuck.

The first-turned bowl blank will have become oval when it dried 
and will be wider than at the edges along the pith. Place the 
open face of the bowl against your jam chuck and force it in 

place with a live center in your tail stock.

Accelerated Drying Methods

There are several ways to accelerate drying including 
boiling, microwaving, soaking in alcohol or immersion 
in desiccant. There are also advanced techniques to 
promote spalting. All these measures are beyond the 
scope of this article. 

Second Turning the Bowl Blank

Once the blank has reached equilibrium moisture 
content with the shop, it is time to final turn and finish. 
The blank has now become oval and in some cases 
severely distorted. To turn it you will need to restore its 
tenon to round while maintaining concentricity with 
the mass of the piece. This is best done using a jam or 
friction chuck on the inside of the bowl blank pressed 
against a live center which is centered carefully on the 
tenon end of the bowl. Adjust the blank’s position 
between the jam chuck and center as necessary to 
accommodate the shrinkage and distortion. 

Once the tenon (or recess) is round and true mount 
the blank in the appropriate chuck and turn normally. 
If you have been patient enough to allow thorough 
drying, the process should be straight forward and a 
fine, finished bowl should be the satisfying outcome. 
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Last summer I received an inquiry about sculpting 
the bust of a beloved Chocolate English Lab named 

Brook. She’d recently had one of her hind legs amputated 
due to cancer and the uncertainty of her remaining life 
encouraged her owners to reach out. Upon arriving 
at the client’s home, I was bombarded by four happy 
pups. It was immediately evident that Brooks’ quality 
of life was high. Her owners are a lovely couple and the 
positive energy from her three other furry siblings made 
our visit special for this dog lover. 

Having a living muse to start the layout process of 
the sculpture was crucial. I was allowed to have my 
time with Brook, taking various photos and measuring 
a number of elements of her head. 

After I compiled the necessary info, the patrons and 
I reviewed where her bust would be mounted. It was a 
tricky location in the kitchen at the top of a beam where 
it met the ceiling. I had to come up with a mounting 
system that would not interfere with the view of the 
sculpture—a challenging task compounded by having 
never sculpted a dog before. 

Mounting System—Per my usual approach, I began 
mocking up Brook’s head in basswood to work out 
the problem. I knew I wanted the mounting  system 
to be removable so if they chose to move she could be 
detached with ease. I started mulling around using pipe, 
like for floating shelves and flush mounting the brackets 
but upon experimentation, they weren’t adequate. 

Then I started thinking of a 90° custom yoke 
system I had developed ten years ago for a large dining 
table. I purchased two spring loaded yoke clips from 
Horton Brass and also had some left over angle brass to 
work with. I notched the back and top of the basswood 
blank and mounted the clips within the notch. I then cut 
two fingers into one face of the angle brass and slotted 
two mounting  on the other face for adjustability and 
mounting purposes. The system worked like a dream! 

The tension from the spring loaded clips locked 
the head in place. It could be easily removed without 
damaging the sculpture. Step one was complete . 

Now I had to figure out an approach on flush 
mounting the head to the beam. I made a template of 
the beam/ceiling placement where the head was to be 
mounted for reference. The beam was rough and not 

Immortalizing a Loved One
by Greg Brown
gbwoodworks.com
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flat which would cause “gaps” in the fit to the beam. To 
combat this issue, I recessed the notch deeper on the 
head blank to act like a scribe which would be fit on site. 

Mockup—Next came the sculpting of the mockup. It 
was straightforward to lay out on the wood blank with 
the measurements I had taken. This was somewhat 
similar to how you would lay out a cabriole leg but I only 
needed the side profile for this instance. I bandsawed 
out the waste and mounted the notched block to test 
my bracketing system. 

Once I confirmed the fit I screwed the head blank 
to a Wilton Power Arm vise to hold my blank. This 
was the perfect tool for this sculpture and allowed 360° 
of adjustment with the pull of a knob. I used an angle 
grinder to rough out the front view of her head. Once 
the bulk waste was removed, I switched over to gouges. 
Once I had a rough shape of her head, it was time to 
revisit my patron’s home to do a test fit and discuss the 
details of the rough mockup.

Upon arriving to my patron’s home I was again 
happily greeted by all the fur babies but I noticed there 
were only three. Brook had passed two weeks after my 
first visit. 

It was a shock and I felt that Brook and I were meant 
to meet. This added another level of emotion to the 
importance of this sculpture to my patrons. After we 
attached the mock up bust to the wall, the patrons were 
satisfied with me moving forward onto the real wood 
blank. My only alteration was to make her ears about 

one inch longer as this was a comforting characteristic 
of Brook.  

Carving—We chose eastern black walnut for the 
species. The hue of the walnut was a perfect match for 
a Chocolate Lab. At this point, I just repeated the same 
process I used on the mock up, however I now had to 
create the detail. The detail and location of the eyes was 
a tricky task as well as the jowls, cheek line, forehead 
and the floppy ears. 

Again, I would sample these details on the mock up 
and make adjustments until I felt confident to apply 
them to the walnut. We left the eyes blank purposely, 
no iris or pupil to avoid a “staring” effect but with 
the option to cut them in later after the patrons have 
lived with the bust for a few months. The beauty of my 
mounting system would make this task straightforward 
to complete.

The last task was to cut in the fine hair around her 
face. This I found to be very challenging but upon 
research, I found a Bavarian technique consisting of 
twisting a fishtail gouge in various strokes to pick up 
the fine hair. It was a success and less taxing than I had 
envisioned. The head was finished with Osmo oil and 
hard wax blend. 

The personal nature of this sculpture really came to 
light when Brook was brought back home and mounted 
in place. It was a warm remembrance and an honor 
to take on the responsibility of recreating the beloved 
character that her parents cherished. 

83Guild of  New Hampshire  Woodworkers



Every serious woodworker has several rulers to make 
accurate linear measurements. But when it comes 

to angle measurement or layout, we turn to a small 
protractor. While a rough calculation is often sufficient, 
any project that involves a closed construction demands 
angle cuts with zero error. Rectangular and hexagonal 
boxes, sections for picture frames or segmented 
turnings are some examples where accurate angles are 
crucial. Everyone has made a mitered box that didn’t 
close exactly.

Definition

An angle is defined as 
the figure formed by two 
lines diverging from a 
single point. If the point is 
the center of a circle, then 
the angle’s dimension is the 
ratio of the length of the arc 
between the lines to the circumference of the circle. 

There are several ways to measure the circumference. 
The most common is to divide the circumference into 
360 equal parts called degrees. The size of a particular 
angle is the number of degree increments between the 
two lines. Each division of this circle’s diagram is 10°, so 
the size of angle A is 45°. 

Triangles

If a third line segment intersects both of the two 
lines diverging from a single point, the resulting figure 
has three sides and three angles—it is called a triangle. 
One property of a triangle is that the sum of the three 
angles is 180°. There are several types of triangles, but 
we will focus on those where one angle is 90°. This is 
called a right triangle. The sum of the remaining two 
angles therefore also equals 90°. 

If two triangles have 
equal angles, they are 
called similar triangles 
The corresponding angles 
in each triangle are equal, 
as are the various ratios 
of the corresponding 
side lengths. 

In particular:

The values of these numerical ratios depend only on 
the angle. They are independent of the lengths of the 
triangle sides. 

Consider the case where the angle A equals 45°. If 
the X and Y sides are of equal length, the ratio for a 45° 
will be one (1.00). If the Y side is the longer, the ratio 
will be greater than one and if X is the longer, the ratio 
will be less than one. For any given angle the numerical 
ratio can be found by measuring the sides and dividing 
the Y length by the X length. 

Because this ratio is useful in determining a triangle’s 
dimensions, it is named the tangent—abbreviated  as 

“tan.” Back in the day, every MIT student had a copy 
of Burrington’s, a volume of numerical tables which 
included the values of the tangent for every degree of 
angle. Today you can find the value of tan for any angle 
on your iPhone. 

Precise 
Angle Measurements

Although Bruce uses an iPhone in this procedure, 

similar steps are possible with Android phones (ed).
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Click on Utilities > Calculator and turn the phone 
horizontal. You will now see a screen with several math 
functions. The tan function is located fourth from the 
left in the fourth row. If you enter an angle’s value in 
decimal degrees and press tan, the numerical ratio for 
that angle will be displayed.

Accurate Angle Layout

Let’s see how the tangent can be used to lay out an 
accurate angle. Suppose you want a wedge of a precise 
angle for cutting a miter on the tablesaw. A protractor 
can only produce an approximate angle. The more 
accurate approach is to use a millimeter scale and the 
tan function. 

Lay out line W square to the reference edge of 
your stock. Measure its length in millimeters with a 
millimeter scale or a digital caliper. The length of the 
right triangle’s second side which yields the desired 
angle A is the width W divided by the tangent of A. 
Here are the steps to determine W/tan(A):

• Press AC/C to clear the calculator.

• Enter the desired angle A

• Press tan

• Press 1/x

• Press multiply X 

• Enter W

• Press equals =

The display now shows the length W/tan(A) in 
millimeters. Lay it out and draw the hypotenuse to 
yield the desired angle A. The larger the lengths, the 
more accurate the angle. These lengths could also be 
measured in inches, but then you would need to deal 
with decimal/fraction conversions. 

Example —You wish to draw a 37° angle on a 11/2˝ board. 
The width W measures 38 mm. Tan(37) = 0.7536. The 
distance W/tan(A) is 38/0.7536 = 50.4 mm or 2.0 ˝.

Let’s Put Our Math to Use

Suppose you wish to cut a beveled edge on a table’s 
top. You need to determine the angle to set the saw 
blade. Assume you want to reduce the edge thickness 
by 3/8˝ and have the bevel extend in by 11/4˝. 

We find the saw blade angle A using the tangent. 

But how do we find the value of the angle A? There 
is a complementary function called the “arctangent” 
which converts a tangent’s numerical value into its 
corresponding angle. It is abbreviated “tan-1” and is 
found on the second page of math functions on the 
iPhone. The first function on the second row of the 
math display with tan is “2nd.” Press this and a second 
math page will appear. The tan function location will 
now become  tan-1. Enter 0.30 and press tan-1. The 
required blade angle 16.7° displays. Use a digital angle 
gauge to set the blade to cut the bevel.

Conclusions

A protractor only lays out approximate angles. To 
make miters close exactly one needs precise angles. 
This is accomplished by using an iPhone to find the 
angle’s tangent and right triangle measurements to 
lay out the angle with precision. Conversely when a 
bevel cut is desired, the arctangent converts the linear 
measurements into the required saw blade angle. 

85Guild of  New Hampshire  Woodworkers



Rob Cosman (robcosman.com) has been teaching beginners 
to dovetail for decades. He has devised a number of tools 

to make it easier—Photo 1. Fair warning—this is a tails first 
approach. If you are an adherent to the church of pins first you 
may find your faith in peril!

Cosman’s approach is to address the eternal question of 
cut on the line, leave half the line or just kiss the line? Using 
a marking knife instead of a pencil eliminates the judgment 
factor. However, getting the saw started and keeping it in place 
can be a challenge. His solution is to use a saw shaped marking 
gauge the same thickness as the dovetail saw guided by the saw 
cut for the tails. The dovetail saw that he makes has smaller 
teeth, 22 TPI at the end to start the cut and keep the saw from 
jumping out of kerf made by the marking gauge—Photo 2. 
The saw then transitions to a more aggressive 15 TPI to quickly 
cut down to the shoulder line.
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Another innovation that Cosman is known for is the 140 
trick. This uses a Lie-Nielsen #140 skew rabbet plane to cut 
a shoulder on the inside of the tailboard to act as a shoulder 
to hold it square to the pin board while marking. The 140 is 
an expensive tool for a limited use and is not currently being 
kept in stock by Lie-Nielsen. A cheaper alternative is to use 
painter’s or the thicker automotive detailing tape to provide a 
shoulder—Photo 6.

Tage Frid demonstrated using a scraper blade without a burr 
to hammer down into the corner of a half-blind dovetail and 
sever the fibers the saw can’t reach. Cosman makes a tool for 
this use—Photo 7.

Somewhat related to dovetailing is his recent introduction 
of the AdjuSTAR that replaces the depth adjuster on a bench 
plane with one that provides more leverage and is easily 
adjusted on the fly while in use—Photo 8.

Finally, what’s with the hockey puck back in Photo 1? Well, 
Cosman is a Canadian, eh. He has a program called the Purple 
Heart Project that takes combat wounded vets and provides a 
six day course in handtool woodworking with all costs covered 
and sends them home with a starter set of tools worth $2,000. 
The goal is to help them find some peace through woodworking. 
If you know of a combat veteran dealing with physical or 
psychological wounds, please refer them to this program. 

Using the saw blade making knife requires the workpiece to 
be offset to both the left and right by the thickness of the blade 
when marking. Originally, he did this using a marking gauge 
set to the thickness of the set of the saw’s teeth—Photos 3, 4. 
In the past year he has come out with a block with those offsets 
machined into it—Photo 5.
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Mike Korsak Pittsburgh, PA

Serotina Table—Prunus serotina (black cherry) with 

rosewood pulls. Drawer sides and backs are curly, 

quartersawn maple with white cedar drawer bottoms. 

Elegantly shaped legs add a touch of playfulness and 

individuality to this three-drawer occasional table. The 

use of figured, quartersawn material throughout adds 

fantastic visual interest to an otherwise understated piece.

Claude Dupuis Canterbury, NH

Emerald Ash Weave—Measures 111/4” tall and 71/4” 

at its widest. Ash, black white & green latex paint, 

pine, wire and waterlox finish. 313 ash segments. 

Finish is waterlox with a gloss sheen.

The ash tree was a victim of the Emerald Ash 

Borer. Quartersawn, segmented construction 

with alternating grain direction to simulate 

a basket weave. Hand carved, torched and 

sand blasted. Emerging Emerald borer. Hand 

carved pine with wire legs and antennas.

Kevin Ainsworth Manchester, NH

Cherry Chippendale Sidechair—Based on a chair that was made in 

Connecticut in the late 1700s. It has a traditional slip seat horse hair 

upholstery with a brown leather covering. I finished the chair with 

Garnet shellac and wax. It is my personal chair that I keep at my 

desk. The color just keeps getting better as the years pass by.
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