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The Journal

When my project called for mitering rails of different widths, I turned to the 
geometry of a mitered joint to see how to approach it. I discovered that the 

tablesaw with a miter gauge is the wrong tool for cutting miters. Based on the miter 
geometry, I developed a method to cut perfect miters for rails of any width combination. 
And no fancy jigs, no highly accurate angle adjustments nor time consuming setups are 
required. A miter saw is the preferred tool, but with a crosscut sled a tablesaw will work 
as well.

Miter Geometry
The geometry of a miter with unequal width rails is shown below. To construct the 

joint, angles A and B must be cut on the ends of the respective rails. With angle A 
associated with the wider rail, A will be greater than 45°. Since the rails are to meet at 
right angles, the relationship between these angles is

A+B = 90°
 
When the sum of two angles equals 90°, the angles are said to be complementary. 

To cut an accurate miter, the two angles must be complements of each other. For the 
frequent case where the two rails are of equal width, each angle is 45°. But when this 
time-honored angle is attempted on a tablesaw using a miter gauge, one is making two 
cuts of the same angle—not the complements of each other. Unless the cutting angle is 
exactly 45°, which is very difficult to achieve, an imperfect miter will result. If a miter 
gauge cuts an angle that differs from 45° by a small angle error E, then when the miter 
joint is tight, the rails will differ from a right angle by 2E. And by the time you go around 
a picture frame, a total error adds to 8E, a noticeable problem. Conversely, if the rails are 
set at 90°, then there will be small gaps in the miters which to the careful woodworker, 
look like the Grand Canyon. 

Every woodworker alive, as well as those now dead, has experienced the frustration of 
having miters not fit perfectly, regardless of the care used setting the miter gauge. Despite 
drafting triangles and other tricks, they eventually end up grabbing their block plane, 
getting out the shooting board, heading for the disc sander, or a combination of these to 
make one angle the complement of the other. 

One way to cut complementary angles on the tablesaw is to use the so-called 
picture frame jig, which cuts the miters on opposite sides of the blade. See the video at 
www.finewoodworking.com/workshop/video/picture-frame-jig-that-masters-the-miter.aspx. 
But this only works for equal width miters. A simpler method to make perfect miters for 
any width combination is described here.

by Bruce D. Wedlock
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Cutting Complementary Angles
It is extremely easy to cut complementary angles on a miter 

saw without any need for a jig by following these steps. For the 
tablesaw, a standard cutoff sled is also required. In the steps below, 
the miter saw method is illustrated on the left and the tablesaw 
on the right.

First—Be sure your miter saw fence is exactly 90° to the blade. 
The best way to check the fence is to cut a 3˝ board, then flip one 
piece over and butt the joint. If the jointed board’s edges aren’t 
perfectly straight, adjust the fence angle until they are. Similarly, 
check your tablesaw cutoff sled to be sure it cuts at 90°.

Second—Lay out your miter joint and 
set a bevel gauge to the angle A of the 
wider rail.

 
Third—Use the bevel gauge to set the 
blade angle of the miter saw or the miter 
gage of the tablesaw to cut the angle A.

 

Fourth—Cut the miter angle A on the ends of the wide rails.

Fifth—We now need a fence to position the narrow rails at the 
complementary angle B. Select a fence board about 5˝ wide and 
about a foot long. Without changing the blade angle on your saw, 
cut one end of this fence board at the miter angle A with the board on 
the opposite side of the blade. 

Chop Saw—Return the blade 
angle to 90° to the saw fence. 
Flip the just cut fence board 
over and clamp it tight against 
the saw fence with just a small 
amount of the tip in the path 
of the kerf. Then cut this tip to 
establish the precise location 

of the 90° kerf. The angled fence is now exactly A degrees 
from the saw fence. With the blade at 90° to the saw fence, the 
angle between the fence board and the blade now equals the 
complementary angle B. 

 
Tablesaw—You will need a cutoff 
sled to hold the fence board. 
With the fence board tight 
against the cutoff sled’s fence, 
set the stop to leave a small 
amount of the tip in the path of 
the kerf. Drive a screw through 
the fence board to fasten it to 
the sled. Then cut off the tip of the fence to establish the 90° kerf 
location. The angle between the fence board and the blade now 
equals the complementary angle B. 

Sixth—Place the narrow rails against the fence board with the 
miter tip on the kerf, and cut the miter on the narrow rails. 
For safety you should add a toggle clamp to the fence board to 
securely hold the narrow rails. 

 

The rails will now join at right angles with a tight miter because 
the miters were cut at complementary angles.

Conclusion
By cutting complementary 

angles for the miters, any 
small error in setting the blade 
angle has been eliminated. 
Unlike the conventional miter 
gauge approach, no absolutely 
exact setting of the angle A is 
necessary. Any angle error in A 
results in a small difference in 
the miter’s length on each rail, 
not in the miter’s angle. This small difference in length is easily 
removed with a few plane strokes or paring with a chisel. In the 
above photo, the miter isn’t exactly on the layout line, but the 
rails meet at a perfect 90°. 

By cutting complementary angles for the miter joint, any gap 
in the joint is eliminated. There is no need for trimming the miter 
angle or use of shooting boards, and extreme accuracy setting 
the miter gauge is not required. Geometry demonstrates that the 
errors resulting from any inaccuracy in the conventional tablesaw 
miter gauge method is automatically eliminated by employing 
complementary angles. 



Rust FRee Machines & Raw wood—
What is the best way to keep machine metal 
surfaces rust free, bright & non-contaminating 
when you slide raw wood over that surface?—
Harvey Best

Peter James replies: I have tried many 
different methods and products, but still 
find that Johnson’s Paste Wax works best. 
I am really fanatical about keeping the 
surfaces of my machines rust free and 
this has provided the best results. When 
dealing with wood that might not be 
perfectly dry like a bowl blank or first pass 
of a board through the planer, I smear a 
heavy coat of wax on the metal surface and 
do not buff it off. Normally, a quick coat 
of the wax and buffing it off every now 
and then is all it takes.

Richard Oedel replies: Plain old butchers 
wax works well for both, but if you 
insist on buying something from a store, 
Dri-Cote (now called BladeCote) and 
GlideCote are both good products and I 
have used both successfully. 

Tony Immorlica replies: I’m glad you 
mentioned “non-contaminating,” because 
you shouldn’t use anything containing 
silicones, which can cause fish-eye when 
finishing. 

There are many commercial products 
on the market (Top-Cote is one) and some 
woodworkers use paraffin, or even talc, 
although I wouldn’t use talc which absorbs 
moisture—exactly what you do not want. 
But I prefer paste wax which I rub in with 
fine steel wool, and buff out thoroughly. 
I looked into this a while ago, and the 
only wax I found that has no silicones 
is Behlen’s Blue Label Paste Wax—a one 
pound tin has lasted years.

I also wax the ways of my lathe so the 
banjo slides easily. You could wax the tool 
rest as well, but this is one spot where I 

prefer paraffin, which is quicker and more 
handy—a tip I got from Jon Siegel.

Mike Korsak replies: I generally use Minwax 
paste wax to lubricate and protect cast 
iron surfaces on machines. It also sees use 
as a lubricant for screws and to protect 
surfaces from glue squeeze-out. If you 
are concerned about keeping cast iron 
surfaces bright and fresh-looking, you can 
periodically clean them up with steel wool 
or even wet/dry sandpaper lubricated with 
mineral oil.

Bob Couch replies: I apply a good coat of 
old Johnson’s Bowling Alley wax to all of 
my machined surfaces two to three times 
each year. It has always worked well for 
me but is now getting very hard to find. 
They have a new wax that is much softer 
and easier to apply but I don’t think it 
works as well. Material slides nicely over 
the surfaces without picking up any wax 
residue.

Dave Emerson replies: Wax them often!

Joe Barry replies: Bowling alley paste wax. 
Apply with 0000 steel wool or a red 
scotchbrite pad. Allow it to dry. 

I usually do all my machines at the 
same time so by the time I finish it is dry 
on the first machine. Buff off the excess 
with a clean piece of 0000 or a red pad. 
I apply a really generous coat without 
buffing in the fall when I am shutting 
down for the winter. My shop is in an 
unheated barn and that keeps everything 
rust free until Spring.

Finish not dRying—I have put a tung 
oil/turpentine/urethane mix on my finished 
work and it is not drying (it must be a stale 
mixture). What do I do now? How do I 
clean it off or what can I add to harden the 
finish?—Jim Forbes

Richard Oedel replies: In my experience, 
nothing hardens the finish in this situation. 
Strip it all off and start again.

Dave Emerson replies: That’s the problem 
with tung oil more than with any other 
finish I know of. I use a General Finish 
mixture of tung oil and urethane. It’s 
easy, people like it, and I’ve even had a 
few admiring comments from Furniture 
Masters!

exteRioR Finish—What is the best applied 
finish for exterior wood surfaces such as 
doors, windows or boats (clear finish)?—
Harvey Best

Peter Breu replies: Two part urethane 
finishes available in the marine market are 
extremely durable and offer UV protection 
as well. They are not cheap, but always 
remember the labor involved to redo a 
project once a finish has failed!
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Richard Oedel replies: I have always used 
Spar Varnish on exterior surfaces, for bright 
work like boats. While it does require a lot 
of work to keep it looking bright, it is the 
only thing that I have found that works 
well. Epifanes is my preferred brand.

Bob Couch replies: I have had an 
opportunity to try a few different marine 
varnishes and the product that works the 
best for me and lasts the longest is Epifanes. 
It has worked very well for me on natural 
finished adirondack chairs, outdoor tables 
and other outdoor furniture projects. 
Epifanes is sold through West Marine 
(www.westmarine.com) and they offer great 
advice and provide information on the 
proper application of the product. The 
shelf life of these types of products once 
they have been opened is very limited. 
One of the nice things about Epifanes, is 
that they sell it in a 0.53 qt. size.

The product is very thick but flows out 
nicely leaving a nice high gloss finish that 
will be dry to touch and ready to re-coat 
in 24 hrs. For smaller areas, I have had 
very good luck with using a foam brush to 
apply it. For larger areas, you need a good 
quality brush designed for this type of 
finish. If you choose to spray it, you need 
to use a special thinner they supply.

For storage, I use a little Bloxygen in 
the can just before I seal the cover.

Bob Oswald replies: Two finishes stand out 
for outdoor use. Years of growing up in a 
marine world, we always use Spar Varnish 
on boat decks and woodwork. It’s designed 
for prolonged outdoor use, others are not. 
In reality however, nature is persistent and 
small cracks, etc. develop regardless, so it 
is an annual task to sand and refinish to 
keep the boat looking its best. 

For furniture, etc, linseed oil is a 
reliable standby. House decks and patios 
have formulations at your lumber yard 
that hold up well. I have had high success 
with Penofin.

Basic coloR PigMents—Woodworking 
stores have a huge range of expensive color 
pigments. What pigments would constitute a 
basic color set that would give one the ability 

to mix most common wood tones and colors? 
Also, what is the best type of pigment? I 
have both TransFast powder and TransTint 
liquid pigments. What is each type best suited 
for?—Tony Immorlica

Richard Oedel replies: I stock only raw and 
burnt umber, raw and burnt sienna, as 
well as ocher, titanium white and ivory 
black as oil paints. A small tube of each 
will last you a long, long time. I use it only 
for touch ups, with the smallest brushes 
you can buy at the art store.

I can’t talk about the powders, but 
the TransTint liquids are useful for many 
things. My colleagues in the shop use 
them often as the full stain treatment for a 
particular job, but I usually only use them 
to modify a color I already have. Red 
Bordeaux, brown mahogany, green (to cut 
something that is already too red), black 
and honey amber are the ones I go to most 
frequently. But most of all I use either 
Behlen (the retail version of Mohawk 
Finishing product) NGR stains or just 
straight Minwax stains, mixed together 
to create what I am looking for. They are 
not great stains, but the colors are ok, and 
when mixed with Retarder have more of 
an open time and give you fewer problems 
with a dry edge. I frequently mix them 
and then add a drop or two of TransTint 
to adjust the color.

hand shaRPening Bandsaw Blade—Can 
you sharpen a bandsaw blade by hand and if 
so how?—Claude Dupuis

Tony Immorlica replies: Yes, it is possible 
to sharpen a bandsaw blade, but I’ll leave 
it up to the reader to decide if it is really 
worth doing. Here’s how I do it when I’m 
in a pinch and can’t wait for a new blade.

First, unplug the bandsaw and inspect 
the blade gullets. Get a round file that 
approximates the curvature of the gullets, 
increase the tension and lower the guides 
so the blade does not flex too much, and 
go at it with the file, taking 3 or 4 strokes 
per gullet, holding the file horizontal. 
Advance the blade and continue until all 
the gullets have been worked. It helps to 

mark the starting gullet with a felt tip 
marker. 

If the condition is really bad, you may 
have to first ˝joint˝ the teeth to get them 
all to the same level; do this by moving the 
blade backwards by hand while holding an 
oil stone lightly on the teeth. Also, after 
sharpening, if the cut drifts while making 
a rip cut, you may need to set the teeth 
with a saw set. For a 105˝ blade with 4 tpi, 
that’s over 400 teeth. It does goes fast, but 
not as fast as replacing that dull blade with 
a spare. 

A couple of other notes. Instead of 
a file, you can use a Dremel tool with a 
properly sized chainsaw sharpening stone. 
Just briefly touch each tooth. And finally, 
if your blade has hardened or if carbide 
teeth, send it out to a sharpening service. 
But check the price first. It may cost less to 
just buy a new blade.

wRiting suRFace—What are some 
good ways to put a writing surface on the 
inside of the lid of a desk using baize or 
leather?—Herb Kettler

Richard Oedel replies: The originals were 
all done with hot glue from a glue pot – 
either rabbit, fish or hide. It takes practice 
to get it right—don’t plan on the first one 
working correctly. On baize you want just 
enough glue to get the surface glues, but 
not enough glue to go through the baize. 
This also means you cannot put a lot of 
pressure on the fabric. Both fabric and 
leather will also stretch some—each hide 
and fabric is different. So buy about four 
times what you need and practice first!

stReaks in inteRioR oF hollow 
FoRMs—What is the most effective way 
to eliminate or avoid streaks in finish, 
particularly in the interior of hollow forms or 
bowls?—Jim Forbes

Donna Banfield replies: This is a difficult 
question to answer. It would be easier to 
narrow down the problem if I had photos 
of the turning, or even better, the actual 
turning. I regularly do a “forensic analysis” 
with my woodturning students by an 

Ask The Old Saw

continued on page 12
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This session focused on the development of the frame which 
serves to separate the leg frame from the carcass, breaking up 

the two sections. It adds a shadow line as well as providing a place 
to apply molding. The frame is tenoned to the sides in the back 
with a mitered spline joint in the front. The reference surfaces are 
the top faces and inside edges which should be labeled.

Miters—A discussion of the miters ensued with an emphasis on 
the stability of the glue joint. Matt demonstrated how to glue 

“ears” to the rails so that the miter can be clamped firmly and the 
joint closed. Emphasis on the accuracy of the angle cut, utilization 
of a spline, flat surfaces, a square frame and equal lengths were all 
emphasized as critical components for this joint. Frame members 
should be no wider than 31/2˝. Wider widths incur the probability 
of the joints shrinking open.

In this application, the spline is the mechanical element of 
the miter joint. Butt joints without a spline will fail. You can 
compress or sand the biscuit to allow for expansion as the biscuits 
will swell when glued. The grain direction of the spline must be 
perpendicular to the miter or the joint may snap. When a spline 
is hidden, care should be taken not to expose it if machining the 
piece afterwards. The depth of the spline should be roughly the 
thickness of the wood.

Matt discussed in depth the use of the glue blocks when 

constructing miters and the importance of their position on the 
rail. The blocks should be positioned so that when a line is drawn 
through the center of the spline joint, the glue blocks will be 
positioned so that they coincide with the line drawn on each rail. 
This will impart uniform pressure on the joint so that the miter 
will completely close when clamped.

In processing the frame, all parts must be milled flat and 
square. Reference edges should be marked and then the front 
piece can be cut to length. Lay out a 45° line with a pencil or 
knife utilizing a Starrett rule to draw the line. The miter can 
be cut on the tablesaw, chop saw or miter box. A 45° crosscut 
bed will insure accuracy. Check for square and 45° angle at the 
conclusion of the cuts. 

On the miter sides, the inside is the reference edge. Extra 
length to the sides can be helpful for multiple trial and error cuts 
and can also be cleaned up at the end. The reference faces should 
be used against beds and fences of all machinery. All miters should 
be planed flat and square to the finish line. Most important is the 
elimination of all saw marks to ensure a tight joint. Plane irons 
should be sharpened before this step to maximize the quality of 
cut. Frequently check square and the 45° miter. As always, the 
emphasis should be on tools that are sharp as opposed to a variety 
of tools. Nothing substitutes for a truly well honed iron!

Mortises—When laying out the mortise sides, the joints can 
either be cut by hand or machine. When a mortising machine is 

Photos by Jim Seroskie 

at Salmon Falls Mills in Rollinsford, NHBeginner & Intermediate Group

Curved Face Cabinet
Part 8

by Mike DiMaggio
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used the ends should be cut first. Accuracy to your knife lines is 
extremely important. The middle should be cleaned out first and 
a bridge should be left between cuts as tools like to have wood 
around them for support when cutting. The rest of the mortise 
can be cleaned out with the machine and finished by hand with 
a sharp chisel. Always remember the reference surfaces when 
setting up in a machine.

Splines—We next discussed the use of splines in the miters. The 
focus was on alignment, glue surface and opposite grain resistance. 
A biscuit jointer was used with an emphasis on seating it well 
against the wood. A fence can be used to the left of the machine 
to counteract any tendency for the cut to climb or shift laterally. 
Biscuit jointers have a tendency to do this so extreme care was 
emphasized when making this cut. Sanding or slightly crushing 
the biscuit provides for expansions later when the glue is applied. 
A domino machine or a tablesaw groove with a solid wood spline 
are other options to be considered.

Once the spline grooves have been machined, the clamping 
blocks can be added to the side pieces. Cuts-offs from the miters 
can be utilized and should be glued on at the end of the day 
to ensure sufficient glue strength when the joint is clamped. A 
simple rub joint with yellow glue is sufficient for this step so that 
the pieces will be ready for assembly the next day. Equal clamping 
pressure can be achieved by centering the glue blocks to the center 
of the spline ensuring a closed joint.

Tenons—Once the piece is clamped, we can now lay out the back 
piece with its tenon. This is a critical measure to make the tenon 
seat properly in the mortise. Add 11/2˝ total to the measurement 
to allow for tenons at each end. The mortise is 3/4˝+ deep to allow 
for squeeze out and to seat properly. Check for square. A dado 

blade can be used to cut the tenon. We must remember that the 
reference face must be down on the bed and the reference edge 
must be against the fence. The consideration here for the tenon is 
the overall length, distance between shoulders and the thickness 
of the tenon. The tenon is cut to its proper depth and fitted to 
the mortise so that the edges are flush with room at the bottom 
for glue squeeze out. 

The cheek should be cut until it has a friction fit. When the 
piece is help up, the tenon will not fall out of the mortise. We 
now dry fit the back pieces to the rest of the frame and watch 
that the miters do not open up. If the piece is too big, we should 
knife one side only and plane to the knife mark. The knife mark 
will sever the fibers and allow us to accurately plane to the knife 
mark without tear out. We next cut haunches on the outside of 
the tenon with a saw and a sharp chisel. We must make sure that 
the bottom of the mortises are completely cleaned out so that the 
tenons will seat completely in them. 

Glue Up—Next we dry fit with clamps and if the assembly is square, 
we can apply glue. Titebond extend is recommended for this 
type glue up to give extra time to have the entire piece clamped 
properly. The surfaces should be cleaned of all glue squeeze out 
either by scraping when it solidifies or wiping carefully with a 
wet rag.

Matt also showed us a method of clamping up a mitered 
picture frame or a similar situation. This method allows the joints 
to close up tight using a string that is tied taught. 

Subgroup Spotlight



I became a planemaker when I worked at Hewlett-Packard because of 
a unique program started by Bill Hewlett 50 years ago. Mr. Hewlett 

thought employees should be encouraged to think creatively and tinker 
with their ideas by putting them into action. So, he started a program 
whereby any HP employee could have access to an HP Model Shop 
to try out new ideas and experiment in their spare time. He believed 
those new ideas were seeds that would eventually bear fruit and flow 
back to the company’s bottom line. He was certainly correct because 
I developed a better understanding of manufacturing processes and 
was often able to suggest improvements that most product managers 
would not have known.

As a woodworker, I was smitten by the accuracy of the machinery 
(Bridgeport Milling Machines, Hardinge Metal Lathes, Surface 
Grinders, Brakes, etc.) and the wealth of information the full-time 
machinists were willing to share. They adopted me as their apprentice 
and patiently answered my beginner’s questions about machine setup 
and tooling. As my skills developed, I started making infill planes in 
the style of Norris and Spiers from brass, bronze, and stainless steel. 
Some of those planes eventually made it into Fine Woodworking 
(Tools and Shops Issue, #153, Winter 2001/2002, Page 100) and I did 
a presentation at a Guild meeting in January, 2004.

The bronze infill planes I made were all parallel-sided because I 
was never sure how to mill a coffin-sided plane on a manual milling 
machine that did not have any CNC capability. When I started 
investigating Krenov planes, I could not find any mention of a coffin-
sided Krenov plane on the web or in a book. So, I thought it would be 
fun to make something different and more comfortable for my smaller 

by Lou Yelgin

Coffin-Sided Krenov Plane
Making a
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hands to grasp. Since the plane is made from wood, it was pretty easy 
to use a bandsaw and drum sander to shape the swept back sides. 

There are many excellent articles and books on making Krenov 
planes. Rather than duplicate the effort, I have provided a reference 
list so you can read them on the web or purchase the books cited. I 
primarily relied on David Finck’s book and Fine Woodworking article 
whenever questions arose during the making and tuning process.

The body of my Krenov plane is made from cherry and the sole 
is made from lignum vitae—a very dense, oily tropical hardwood 
that does not float in water. I used West System epoxy to glue all the 
wooden parts together because of known difficulties using white or 
yellow glues with lignum vitae. Gorilla glue may also have worked 
well, but I had a lot of epoxy left over from a boatbuilding project. It 
was nearly impossible to plane or scrape the lignum vitae, so I simply 
milled it on my milling machine as if it was a piece of metal. The final 
dimensions of the plane were: length 11˝, width 23/8˝ and height 3˝. 
The bed angle is 50° (known as the York pitch), so I could better plane 
difficult hardwood grains.

The blade is 15/8˝ wide and was made from a 1/4˝ thick, 100 year 
old laminated plane blade. I used a stationary belt sander to grind 
the hardened steel blade to the proper dimensions and used a milling 
machine to mill the softer steel cap iron to proper dimensions.

The results were fantastic with very thin, wispy shavings appearing 
from the mouth of the plane after some fine-tuning with a small brass 
hammer. Here’s a good tip. I had to tweak the shavings opening a little 
to minimize clogging. This was because the blade was bedded at 50° 
and the opposite escape angle was only 60°. I would recommend that 
you make the escape angle more acute if you are building a York pitch 
plane.

I hope this article inspires you to make a Krenov plane too and keep 
the memory of this great woodworker alive. 
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A couple of years ago, I started to investigate new and unusual 

ways to present and open a cabinet.

I started by improving an old liquor cabinet design of the 30s—

two cases hinged together that would pivot to expose the open part.

These cabinets, because they were on wheels, had the 

disadvantage to have one orientation when open and another one 

when closed.

My solution was to have a fixed base and top.

One of the cases pivots on its center while the other one is 

pivoting on a sled that accommodates the difference of length 

between the side and the diagonal.

This year’s piece is a sequel to that cabinet. Making it of a 

round section seemed to be the logical step forward, the result is a 

cylindrical structure that pivots on its center, inside a shell. By turning 

it, the cabinet reveals its opening. For the cabinet to slide inside the 

shell, the structure itself has to be a spiral.

Coopering a structure like a cabinet door, etc. is often avoided 

because one may think of it as difficult and complicated.

In fact it’s a quite simple procedure, it only requires an accurate 

drawing at the beginning to determine the angle at which each stave 

must be cut and each stave must be cut accurately.

Clamping this curved structure is also often thought as difficult 

and complicated. I will illustrate an elegant and easy way of doing so.



Here are the elements of the wire press.

• Two 1˝ aluminum square pipes 

(1/8˝ wall thickness).

• Two 3/4˝ steel square pipes.

• Eight 6˝ lengths of 3/8-16 threaded 

rod, sixteen hexagonal nuts and eight 

square nuts.

• Four lengths of 1/4˝ PVC tubing.

Now the staves are lined up and the PVC tubing is inserted in the holes. It should fit loosely enough to slide through all the staves and snug 

enough to line up the staves themselves as it was a set of dowels. At each end, the tube is inserted in the aluminum pipe as well. The threaded 

rod goes through the steel pipes, in which the square nuts are inserted.
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In this case the structure to be coopered is a spiral divided in four parts each one with its center. After deciding the width of each stave 

and marking it on the drawing, two lines are traced—one between the two points where the width of the stave intersects the circle and 

one between one of these points and the center. These two lines will determine the angles at which the sides of the staves must be cut. This 

procedure must be repeated for the four radii of the spiral if the section is indeed a spiral.

The wood for the staves is cut, for the time being straight and numbered for the pattern of the wood grain to be reconstituted. Now the 

staves are drilled accurately at regular intervals. And then cut at the predetermined angle.



examination of several of their turnings. 
We examine them together, discuss the 
problems they encountered, I share with 
them some techniques to avoid them and 
immediately go to the lathe to teach the 
student how to do that.

But we don’t have a photo or actual 
piece, so here are my thoughts. Some 
woods can be prone to streaking when a 
finish is applied, and it’s not always the 
finish, but the wood, or rather the surface. 
In all cases, your finish will be only as good 
as your surface preparation. That means 
1) Scary sharp edges on your turning 
tools. As a tool dulls, there is a tendency 
is to push harder. This can mark, or bruise 
the surface, particularly on end grain. 2) 
Good quality abrasives, and only use them 
once. Don’t try to save money by re-using 

sandpaper. 3) Begin sanding with a low 
enough grit to remove the tools marks. 
That means 80-grit. 4) Use compressed air 
to blow out sanding debris in between grits. 
5) Use water (plant spray mister) to raise 
the grain in between sanding grits at least 
a couple of times. 6) Have good lighting 
on your work with several different light 
sources. 7) Use mineral spirits at around 
220 grit. Apply with a rag and wipe on 
the surface. Take the piece to a window 
or outside in the sunlight (remove the 
chuck from your lathe). This will simulate 
the finish, and show you any sanding 
scratches that would not otherwise show 
up until your first coat of finish. If you see 
any scratches, go back down a couple of 
grits and work back up again. 8) Try some 
hand sanding with the grain. Using the 

lathe to assist us with sanding, or using a 
corded drill to power sand has advantages. 
It speeds up a task that most of us dislike. 
But, it creates problems, too—those 
circular sanding rings. They will be most 
visible on the two end grain sections of the 
bowl. Stopping the lathe and doing some 
sanding with the grain will help eliminate 
them. The scratches will still be there, but 
because they follow the grain, they will be 
less visible.

Here is another possibility. If you apply 
your finishes while the turning is still on 
the lathe, while spinning, too high of 
speed and pressure from your hand can 
create rings. Speed and pressure create 
heat and friction. Once they’re there, the 
best way to get rid of them is to sand them 
out. 

Q&A—continued FRoM Page 5
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A 1/8˝ steel wire is inserted through the steel pipe and through the PVC tube then blocked 

at each end with drilled bolts and nuts. By tightening the threaded rods, with double nuts 

at one end, the structure is solidly clamped and the staves well lined up thanks to the PVC 

tubing. This procedure goes quite fast though I recommend that the wood itself be taped with 

masking tape for faster clean-up. Once the glue has dried, the removal of the wire is easy and 

the PVC tube can be removed or left in place. The holes at the ends will have to be capped 

with staves with no holes either with a strip of wood or plugged. 
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Inspired by Steve Latta, Roger Myers has honed his inlay craft to a 
keen edge. He shared his secrets, tips and techniques with us over two 

Beginner & Intermediate Group meetings in Matt Wajda’s shop earlier 
this year.

The first meeting was all about banding—types of banding, how 
to make and how to figure out how a banding was made. e.g. how to 

“reverse engineer” the banding construction. 
What is banding or inlay? Inlay can be a lot of different things like 

stringing, line and berry work or marquetry. Marquetry is creating an 
image out of different colored pieces of wood and then inlaying the image 
into the work surface. Or inlay can be as simple as a banding. Banding can 
be a basic black and white design or pattern that is made up of different 
woods and then inlayed into the work piece.

Typically, high contrast woods are used to create decorative 
inlays. Roger’s favorite two are holly and ebony. Joe Woodworking 
(www.joewoodworker.com) sells good veneers. He often has high quality 
ebony veneers that can be used. However, these days, Roger re-saws and 
drum sands most of his own stock to get what he needs.

Making Banding—Banding is made from the building up of materials and 
then gluing up into what’s known as a brick. These are then manipulated 

by Bob Couch

Art of Inlay
The

Roger Myers

into multiple layers and patterns to get the desired 
design for each brick. Bricks are then sliced into 1/32˝ 
strips of inlay banding material. Commercial bandings 
are available. Some are good and some are not.

Be careful that there is no end grain in the banding. 
Building bricks using end grain is easier but the end 
results would not be acceptable. Steve Latta’s DVDs are 
a good source of training for inlay/banding.

To simplify how the bandings are made, Roger used 
some larger pieces of banding models to demonstrate 
how it is all made and many different ways to make 
layers into interesting bricks.

To color veneer pieces, Roger uses a PVC chamber 
he has made with TransTint dyes. He puts the material 
with the dye under vacuum to deepen the impregnation 
of the color into the veneers.

Roger makes his banding presses by using two pieces 
of maple and two pieces of thinner MDF. He covers all 
surfaces with packing tape to prevent glue squeeze-out 
adhesion, then screws the MDF to the sides of one of 
the maple blocks. This makes a ˝U˝ shaped channel 
with a clamping caul.

Getting Shopmade Veneers to the Right Thickness—In some 
cases, you will need the packet to be a specific thickness 
and using purchased veneers aren’t thick enough. If so, 
bandsaw as thin as you can then double stick tape the 

photos by Jim Seroskie
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pieces to a piece of MDF with just a little double stick tape only at the lead 
end. Then just run it through the drum sander for a couple of light passes 
to remove the saw marks and to bring it down to the desired thickness.

To crosscut the bricks into pieces on your 10˝ tablesaw, Roger 
recommends buying a Freud 71/4˝ Diablo sawblade and making a crosscut 
sled with a zero clearance kerf for that blade. The tablesaw with this blade 
can also be used to rip the strips for the banding as well.

Ripping Inlay Strips Off from the Bricks—Mount an axillary fence on your saw 
that stops about mid-blade so the trapped piece is only trapped on the 
downward turning side of the blade. And add a pin/splitter to a zero 
clearance insert just behind the blade. Use a good push block with a hook 
that will ensure it is carried through and past the blade.

Roger invested in a Byrnes model maker’s tablesaw 
(www.byrnesmodelmachines.com) with 0.20˝ to 0.30˝ kerf blades. These thin 
blades minimize the loss of material off the brick. Roger uses this saw to do 
both rip and crosscuts. With the cost of the material and the work required 
for more complex bricks, this investment will easily pay for itself.

To excavate for the banding inlay, Roger uses the Bosch Colt mini-
router. He follows that up with a hand-held router plane. When using the 
router, Roger asks himself what is the worst thing that could happen, and 
then takes steps to prevent that from happening. For example, using double 
fences to prevent the router from catching and taking a wrong turn.

When gluing strips in, use plain yellow glue. If the piece isn’t too open 
grain, put a small puddle of glue on a block of wood and then just drag the 
piece through the glue and then insert it.

Applying Inlay to the Work—Roger brought in a demilune table he has been 
working on to show how stringing, banding and decorative elements will 
be applied to the legs. Roger also showed the group one of the boxes he 

made with line and berry details.
In the case of the demilune table, 

the legs get tapered on the faces that are 
under the table and not the ones facing 
out—even the rear legs. This means that 
some legs are tapered on three sides and 
some only on two sides.

Inlay used for stringing is most often 

air dried holly. This is Roger’s first choice, especially if 
he can get it from green stock. Holly must be dried 
correctly to prevent “blue staining.”

Stringing from veneer is usually not straight grained 
enough to work properly and often too thin. Roger 
uses florescent light tube protectors from the local 
home center to store his stringing stock. For cutting 
the stringing into strips, Roger uses a cutter from Lie-
Nielsen or one he has from Lee Valley and other sources. 
Roger has a piece of MDF with a narrow fence on the 
side he uses to register the stringing against for slicing 
into strips.

Other tools Roger also uses are a Lie-Nielsen 
stringing scraper to size the stringing to fit the groove 
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and a Lie-Nielsen compass cutter to excavate material for curved stringing. 
Lee Valley has one but Roger finds it grabs more.

For cutting the straight lines grooves to insert stringing, you can make 
a scratch stock to do this work and it will work just fine. However, Roger 
prefers the Lie-Nielsen tool because it has a hook toothed cutter that does 
a good job of excavating the groove. Once the grooves have been cut, you 
will also need a tool to clean out the grooves. An old dental tool will work 
but will get dull quickly. You can grind down an old chisel to a 1/32˝ tip or 
buy one from Blue Spruce. Lee Valley makes a tool shaped like a pen with 
a hook tooth at the end that works very well.

When doing the inlay arcs on legs, because some of the arcs pivot points 
are often off the leg, you need to make a fixture to give you a place to place 
the pivot point. Use reference marks on the fixture to properly register each 
leg as they may vary slightly in size. Once the arcs are cut, you can then use 
your chisel or hook tool to clean out the grooves and especially the ends 
where they meet other elements.

The straight stringing down the sides of the legs are cut last. Go slow and 
take light passes because the cutter will want to follow the grain.

Roger uses a router plane to excavate the area for other decorative 
elements after scribing the location. For bottom banding on a leg that’s 
tapered, you need to make sure you are starting and keeping your scribe 
lines square by either using a non-tapered side to carry the lines around or 
by building it out with a jig back to square.

This work is not difficult if you take your time and break it down 
into steps. 



The first part of this article which appeared in the last issue of 
The Journal, began with a discussion of how I designed the 

base for a bookcase. Part 1 also touched on the use of templates, 
cutting the joinery and ended with a discussion of shaping the 
curved faces and edges. In the second part of the article, I will 
assemble and reinforce the base, make the beads and install them 
on the base.

Apron & Feet—On this base, the feet are joined to the aprons with 
slip tenons. When using slip tenons, I find it works best to glue 
them into one of the two pieces being joined before gluing the 
entire joint together. This buys me some time during the glue-
up because I don’t have to spread glue to half of the joint. Pre-
gluing one half of the joint also prevents issues with having the 
slip tenon shift in the joint and possibly preventing the joint 
from being drawn together tightly. For the base, I glued the slip 
tenons with two-part epoxy into the ends of the aprons first. The 
slip tenons were milled from scrap pieces of bubinga. They were 
planed a hair thicker than the mortises. Each slip tenon was fit to 
its corresponding mortise with a hand plane followed by roughing 
with 100 grit sandpaper to provide a good surface for gluing.

To ensure that the apron/feet assemblies were glued-up flat, 
I used the clamping setup shown in Photos 1 & 2. This setup 
consisted of a piece of 3/4˝ plywood as a base (clamped to my bench), 
a fence against which the top edges/ends of aprons/feet could be 
registered, and a clamping caul with a 45° rip screwed to the right 
edge of the plywood base. The 45° rip on the caul matched the 
miter on the feet and allowed for clamping the whole assembly 
without damaging the miter on the foot. Photos 1 & 2 show the 
clamping setup during a dry-run. Before doing any actual gluing, 
I traced the curves on the legs and aprons with the template 
discussed in the first part of the article and sawed the waste away 
on the bandsaw (Photo 3).

When doing the first glue-up for each assembly, I used a scrap 
of bubinga that had been cut to fit over the slip tenon. This had 
been previously glued into the opposite end of the apron. This 
allowed for the use of a clamp while still protecting the end of 
the apron and the slip tenon. When doing the second glue-up 
for each assembly, I used a clamping caul with a 45° rip because 
the assembly now included both mitered feet and the apron. In 
Photos 1 & 2, the clamps that are arranged vertically, with leather 
pads between clamp and apron/foot are used to keep the assembly 
flat during glue-up.

Once all of the feet/apron assemblies were glued up, I secured 
them upright on the bench (Photo 4) and worked the top edge 
of each assembly with a handplane to ensure that the tops of the 
feet were flush to the top of the apron and that the top of each 

All About That Base
by Mike Korsak

part 2
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Mike’s reverence for all things wood was nurtured at an 

early age by his grandfather, a hobbyist woodworker 

and carpenter. Throughout high school, college and beyond, he 

explored wood as a building material through woodworking, 

studying Wood Products at Penn State, timber framing, carpentry 

and designing timber frames.

Mike and his future wife, Jen, moved to New Hampshire In 2005. 

While there, he discovered that furniture could be art, just as 

much as painting, drawing or sculpture. This initial exposure to 

studio furniture helped him to discover his own sense of design, 

which had been latent until then, and was a catalyst for the type 

of finely detailed work he currently produces. 

Mike, Jen, and Livvie the Newfoundland live on a small 

homestead outside of Pittsburgh, Pennsylvania, where they grow 

fruits, vegetables and keep honeybees.
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The completed bookcase. 

The asymmetrical drawer 

arrangement served two purposes—

to provide visual interest and to 

improve the functionality of the 

bookcase. The client very much 

appreciated the distinctiveness 

of the drawer arrangement. The 

bookcase is made of curly maple 

and bubinga, with Rosewood 

beads and drawer pulls. The back 

boards are spruce, which came from 

rectangular organ pipes from a 

church here in Pittsburgh, rumored 

to be over 100 years old. The finish is 

tung oil, shellac and wax.



assembly was flat. I didn’t do much cleanup of the foot to apron 
joints other than that mentioned above because I wanted to wait 
until the entire base was assembled to clean up the outside faces 
of those joints.

A rabbet was milled to accept the Rosewood bead on the top 
outside edge of three of the four feet/apron assemblies installed 
later in the process. I did not rabbet the rear apron assembly, as 
there would be no bead at the back of the case. The rabbet was 
cut on the tablesaw with a dado blade. The assemblies were run 
with their inside faces against the fence and the top edge down 
on the table of the saw.

The next step was to mill rabbets to accept stiffeners to be inset 
into the base. The stiffeners served to stiffen the base (to prevent 
racking), reinforce the joinery and allow the base to be attached 
to the case. The rabbets were cut on the router table and ran 
completely through on the side assemblies but were stopped on 
the front/rear assemblies. More on the stiffeners later.

Assembly Order—I tend to put a fair amount of thought into the 
order of things before beginning any assembly and this base was 
no exception. The method I came up with was to fine-tune each 
miter joint individually (that is, to fine-tune the miters of two 
adjacent feet) with a block plane with the goal of a tight, gap-free 
joint. 

Photo 5 shows how I worked the miters vertically on the 
bench with a block plane. Before gluing each joint, the spline was 
glued to one side of the miter joint with epoxy. This was done in 
succession, meaning I tuned one joint, glued the spline and then 
glued just that joint. Working one joint at a time allowed me to 
fine tune the miters as the base came together—an example of 
working with the reality of the piece instead of just assuming the 
miter angles would work out. Since the spline grooves in the feet 
were milled in a process that relied on consistent machine setup 
and consistent reference faces (discussed in part 1 of the article), 
the splines were extremely helpful later on during assembly 
because they very precisely located the two mitered feet relative 
to each other. They also prevented the two feet from shifting 
laterally during glue-up. 

For the splines, I used quartersawn oak, milled from some thin 
leftover stock. The grain direction of the splines was perpendicular 
to the miter joint and each spline consisted of three individual 
pieces. A single full-width spline could have been used, but then 
I would have had to deal with gluing up and milling thin, wide 
stock—an unnecessary effort. Photo 6 shows a miter joint that 
has been fit and the spline already epoxied into the groove, ready 
for assembly. 

Also in Photo 6, one of the clamping cauls is clamped to the 
foot. The cauls were offcuts from bandsawing the curves in the 
feet, so the cut face of the cauls matched the curve of the foot. To 
protect each foot during glue-up, I glued cardboard to the cauls 
and also stuck some 400 grit adhesive backed sandpaper to the 
cardboard to prevent slipping. To the same cauls, I also screwed 
and glued a block with a 45° rip. This allowed the joint to be 
clamped across the miter. Photo 7 shows the assortment of cauls 
used for each miter glue-up, all offcuts from previous processes. 

In Photo 8, the fit of one miter joint is double checked prior 
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to glue-up. Not all cauls are in place yet, but this photo provides 
a good illustration of how the different shaped cauls were used. 
The wax paper on top of the bench is there to protect the bench 
from adhesive squeeze-out.

Photo 9 shows one joint during gluing. Lots of clamps, but 
they all serve a purpose. One thing I’ve learned about glue-ups is 
that nothing should be left to chance and it is absolutely worth 
the time and effort to make everything you may need (cauls, jigs, 
etc.) to allow for complete control over a glue-up. And do a dry 
run, or three, so you can work out all the issues and know how it 
will go together.

With the base assembled, the stiffeners were installed prior 
to doing any cleanup of the joints. I made them out of leftover 
maple stock. I glued and nailed the stiffeners to the base sides and 
also to the first 2˝ or so of the front and back apron assemblies. 
To allow the stiffeners to expand/contract in the rabbets milled in 
the front and back aprons, they were attached to the aprons a few 
inches in from their inside edges with a screw in a slotted hole 
(Photo 10). As mentioned earlier, the stiffeners also provided for 
attachment of the base to the case. 

Photo 11 shows the underside of one stiffener, with the screw 
holes visible. The holes at the front of the case are not slotted, as I 
wanted the case to be ˝fixed˝ at the front to maintain the reveal of 
the bead relative to the case front. The slotted screw holes become 
more elongated as you move toward the back of the case since the 
most movement will occur at the back. This photo also shows the 
glue blocks used to help attach the stiffeners to the base—a “belts 
and suspenders” approach.

The base was also reinforced with a rail that ran from front 
apron to back apron at the midpoint of the base. This rail was 
attached to the front and back aprons with dovetail joints (cut 
by hand, after assembly of the base), and also had screw holes 
with the same extent of elongation as the stiffeners to allow for 
attachment of the base to the case. This rail is just visible in Photo 
16, at the back of the base.

With the stiffeners installed, I moved to the cleanup of all 
joints. As mentioned previously, I didn’t do any fairing of the 
outside (visible) face of the foot-to-apron joints after they were 
assembled. I held the base vertically in my vise and faired the 
joints on the outside faces of the base, including the miters, with 
scrapers and spokeshaves (Photo 12). I also cleaned up the rabbets 
milled earlier in the sides and front with a rabbet plane.

Rosewood Beads—The last step to complete the base was to add 
the decorative Rosewood beads. But before that could be done, 
there were some details that needed to be addressed. First, the 
top corner created by the rabbet on the sides and front received 
a roundover to provide a transition into the bead. In Photo 13, 
you can see that I’ve laid out the extent of the roundover in pencil, 
and have begun to shape the right side in the photo (which is 
the front of the case). Shaping was done with a blockplane and 
files, and cleaned up with sandpaper. I also shaped a facet in the 
bottom of the feet (Photo 14). This was done for two reasons—to 
provide an interesting visual detail and to protect the bottoms of 
the feet, which had fairly delicate end grain.
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I used East Indian Rosewood for the beads (Photo 15). The 
bead profile was cut into a larger blank with a scratchstock 
and then the actual beads were “freed” from the stock with the 
bandsaw. I’ve scratched beads both ways—mill the material to 
final size first or mill to final size after scratching the bead. Both 
ways work. I chose the latter as the bead stock that I had on hand 
was of a size that was conducive to scratching first, meaning it 
could be milled down further with minimal waste. If you are 
scratching a bead in larger stock, as I did, you’ll appreciate the 
fact that holding the material while scratching the bead is much 
easier. After freeing the beads, I planed them to thickness with a 
block plane and smoothing plane, and then cleaned up the bead 
profile with sandpaper.

Installing the beads was an exercise in precise handwork and 
controlled glue-ups. I started on the front right corner with two 
pieces of mitered bead stock. In Photo 16 you can see that the 
side bead is held in place with blue tape. This allowed me to fit 
and install the front bead (the front bead was two pieces as the 
stock wasn’t long enough for a single piece), while maintaining 
the relationship to the side bead. Once fit, the beads were held 
in place with a small amount of glue (very little, because squeeze-
out under a bead is a pain to remove), some predrilled brads and 
clamps. I used blocks under the clamp heads to direct pressure 
to the bead and protected the bottoms of the aprons with leather 
pads.

Once the first bead was in place, it was just a matter of 
working around the case, carefully cutting/fitting each piece and 
securing it in place. To cut the miters, I first cut them a hair long 
with a handsaw and fine-tuned the joints with a block plane on 
a shooting board. 

While there are no images to illustrate how I handled the back 
of the base (my apologies), I’ll try to describe it in writing. I didn’t 
use a bead at the back of the case because it would not be seen. 
However, if someone looked at the side of the piece I wanted it 
to appear as if the bead simply mitered around the rear corners 
and continued out back. To achieve this, I shaped the back ends 
of the side beads with a bead profile using files and sandpaper. 
With Rosewood, the end grain is nearly indistinguishable from 
the edge grain in terms of color, so this solution worked fine (and 
more importantly, looked fine,).

Last Thoughts—One last thought before wrapping up this article, 
which has to do with the rabbet milled into the sides and front of 
the base. I opted to mill the rabbet into the base on this piece. I’ve 
also made a similar base in the past where the rabbet was milled 
into the bottom of the case (and the bead sat on top of the base). 
I prefer the method shown here because the rabbet helps to locate 
the bead when attaching. Since the bead is set into the rabbet, 
it can’t shift backward, which makes the whole gluing/nailing/
clamping process a more controlled one. 

My early days of furniture making included some 
disappointing glue-ups (the kind that are better to forget about 
rather than dwell on). Since then I’ve learned that having control 
during assembly is so important in creating precise, well-fit work. 
After all, isn’t that what makes this kind of work so rewarding? 
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The challenge was intriguing—design and build a nearly eight-

foot long table to serve as a Church communion table. It would 

be somewhat contemporary but still harmonize with the traditional, 

Colonial interior. It should be solid with some gravitas, but not be too 

heavy.

Leaders of the Main Street Congregational Church, United Church 

of Christ in Amesbury, MA came to me with this challenge late last 

year after hearing about my work from a Newburyport (MA) couple. 

The church had been recently refurbished and the boxy white cabinet 

at the front was due for a change.

I loved the challenge immediately.

At our first meeting, Rev. Joan MacPherson and Administrator 

Stacy Lamson described their hopes for this table. They brought 

some photos and ideas and I brought a few of my own. It would have 

additional meaning because its creation was being paid for by a 

bequest from the family of Barbara Lagassee, who’d been baptized in 

the church in 1927 and was a parishioner until her passing in 2013.

Following the meeting, the emails flowed back and forth. In spare 

moments between other projects I scribbled sketches. As is usually 

the case, these are not very easy on anyone’s eyes—even my own. 

But they serve to get the ideas down.

As I drew, I kept coming back to the idea of combining Asian-

influenced flared legs with solid arches as stretchers for front and 

back. About ten years ago I was quite taken with a small table at the 

Victoria and Albert Museum in London and it has stayed with me. 

It had slightly flared legs and a top that rose up at the ends like a 

pagoda roof. The church, of course, needed a completely flat surface 

so that particular top feature was never a consideration. But the 

London table did have generous overhang, a feature I also put in 

some church table sketches.

Several variations of the flared legs with arches were presented to 

Rev. MacPherson and Ms. Lamson at the next meeting at the Parish 

Crafting a church table with flare and curve

Curve Appeal

by Michael O. Moore
photo by Rob Huntley



22 Summer 2015—Issue No. 21

House. The discussions were literally to the 1/4 inch—it’s wonderful 

to have engaged clients.

Eventually, they settled on a plan having compromised their way 

through their own design preferences. They wanted a skirt all the way 

around with the arch that broke the skirt’s plane at the top and then 

flowed down into the flared leg. For the top they wanted solid 2-1/2˝ 

walnut. With a top 30˝ x 90˝ that would be heavy. I asked if the table 

would be moved—it would. I worried about the weight and provided 

an estimate of what it would weigh with the suggestion I come up 

with some alternative ways to achieve the look they wanted with less 

weight.

I created a couple mock-ups of tops where the uppermost boards 

were 3/4˝ thick. Below this I laminated matching boards to create a 

total thickness of 2-1/4˝. The long grain was visible on the front and 

back, while the sides show end grain. The chamfer began at the glue 

joint.

At the same time, I began creating architectural drawings in 

Sketchup Pro. Over the years I struggled along the learning-curve 

with this program but now it’s working well for me.

Using some drawings Ms. Lamson provided of the church, I was 

able to quickly create a 3D mock-up of the church interior. Into this, 

I plopped my table and was able to show them how it would look, 

proportionally and from various places within the church. I also sent 

my file to a commercial print-shop for a full-sized profile of the table 

which Rev. MacPherson and Ms. Lamson borrowed to roll out in the 

church.

Sketch-up was invaluable when it came to the more challenging 

parts of building this table—the arches and leg joints. Just as with the 

drawing, these were the most challenging parts to build too.

To make the legs, I first milled oversize blanks of walnut and then 

cut overly deep mortises to accept the tenons from the top apron 

and from the smaller side stretchers. From my full-size printout, I cut 

out the flared leg profile and used it to make a hard-board template. 

With a white pencil I traced the profile on each side of the blank. At 

the bandsaw I cut opposing sides of a leg, taped the cutoffs back 

together to keep a square surface for the bandsaw—just as if cutting 

a cabriole leg—then cut the other two sides. After this, each leg was 

faired with rasp, spokeshave and card scraper.

I had never made such large arches before, so I put in a call to 

Darryl Keil, the owner of Vacuum Pressing Systems, Inc., Brunswick, 

ME. Mr. Keil has been helpful in the past and he readily gave me some 

pointers and assured me that using the pieces in an bag outside of 

the form would work for this procedure.
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To make the arches, I first made triangle registration marks on my 

piece of walnut so I could keep the cutoffs oriented for grain. I then 

cut strips 8˝ wide, 8´ long and nearly 3/8˝ thick on the tablesaw. I used 

eight of these staves for each arch.

To make the form I used the plan printout again to transfer my 

curve to my 2x6s. I cut these to shape, braced them, then glued two 

strips of 3/8˝ bending ply to the form.

To minimize spring-back, I decided against using PVA glue for this 

job. Instead, I mixed some of the recently reformulated Unibond 800 

that Mr. Keil sells. I rolled the brown-tinted adhesive onto the staves, 

reassembled them and then taped the staves together. Then, I put 

some mesh along the whole package to allow the vacuum press 

to evacuate the air and therefore allow atmospheric pressure to 

uniformly clamp the staves together. This package was slid into a long 

polyurethane bag and put it on the form.

Usually I vacuum press items with the form inside the bag. 

However, this requires the form to be built very strongly and with an 

eye to allowing air to be removed from every cavity, etc. The beauty 

of having the bag outside the form is the structure of the form can 

be simpler—not having to withstand the immense pressure created 

by the vacuum. Slide the package into the bag and then run the 

pump for a second to pull just enough air to make the package stay 

together nicely. Then clamp it in the top center, then bring in each 

wing and clamp with a caul firmly to the form. I drew the rest of the 

vacuum and left it overnight.

The process worked well. After removing the glue-ups from the 

bag, I bandsawed each to width and sanded them. You have to look 

closely to see that these are not one solid piece of wood—which was 

the goal.

To proceed, I glued the legs and side stretchers and short aprons 

together. Then, I dry fit the long aprons to the legs. From this I fitted 

the arches—cutting the profile of the arch out of each long apron. 

Here, a floating tenon attaches the top of the arch to the apron. The 

arch was scribed and fitted to the flared legs. This was then attached 

with two wood screws and plugged.

The finish for the project is shellac followed by varnish with a satin 

finish.

The table will be used in the church for the first time in August 

when Rev. MacPherson returns from a short sabbatical. For me, one 

of the best features of being a custom maker is the variety of requests 

that come through the door. Every project has its unique qualities 

and this is one project that I enjoyed immensely. 

photo by Rob Huntley
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Several years ago I purchased a Wadkin lathe made in England in late 
1964. It is equipped with a very special motor that is 220V, three phase 

and 50 Hz. Because of the special design of the motor, it has a long extended 
shaft that carries the four sheave pulley. And because I do not have three 
phase in my shop, some means of creating three phase locally was needed. I 
do have 220V power and the 50 Hz design of the motor is not a problem. 
I knew about rotary phase converters and so called static phase converters, 
but neither really seemed to fit my needs. While doing my research of 
possible solutions, I learned about Variable Frequency Drives (VFDs). This 
seemed like the answer that I needed and further investigation showed that 
several manufactures of new machinery were using the 3 phase motor/VFD 
to provide better control over machine speed, soft start (programmable 
acceleration) and forward/reverse. 

I looked at several different VFD brands and found the ones from 
Automation Direct best fit my application. I liked the keypad setup and the 
ease of programming the VFD to my lathe and really liked the ability to mount 
the keypad remotely with the optional extension cable. I even programmed 
the display to show actual spindle lathe RPMs—a real nice feature.

After I had my lathe up and running and found how well the Automation 
Direct VFD worked out, I decided to convert my Rockwell ram type radial 
drill back to 3 phase and install another VFD on it. It had been converted 
to single phase before I purchased it by the previous owner. Because this 
only has a 1/2 hp motor, I was able to use a VFD with 120V single phase 
input and 220V 3 phase output. Again I went with Automation Direct and 
used a remote control for the forward/off/reverse and speed controls. 

I had been experimenting with the programming, changing things like 
the acceleration times, method of stopping, what the display showed, and 
some of the other programmable functions. Once I became comfortable 
with the programming procedure (it really is very straightforward), I found 
that I could customize the VFD to my exact needs. 

The remote controls that I used in both of these 
installations are simple to build and in fact, so simple 
that I called the support team at Automation Direct 
to be assured that it was as simple as it looked. I was 
pleased to find that the support people were located 
here in the States, spoke English I understood, and 
were able to explain things in a manner that clearly 
answered my questions.

I have many visitors to my shop for woodworking 
group meetings and classes. Also, I often give assistance 
to people with machine problems and several have 
asked me to do VFD installations on their machines. 
I have become a big advocate of the VFD and of 
Automation Direct because of the ease of installation 
and good performance. To date, I have been involved 
with ten or a dozen VFD installations.

Issues With the Milling Machine I Wanted to Correct
I recently purchased a milling machine for my shop. 

Actually it is one of the Asian Mill/Drills patterned 
after the Rong Fu model that has become popular. I 
would have liked a full sized Bridgeport, but my shop 
floor would not sustain the load of one. I soon found 
that there were some issues with the machine that I felt 
could be corrected with the three phase motor/VFD 
conversion. One thing I found was that because it is a 
three pulley, two belt drive setup with the center pulley 
acting as an idler with both belts on it, that whenever I 
wanted to change the spindle speed, it required removing 
and changing the position of both belts. This was very 

Converting to
Three Phase & Installing a VFD

by Peter James
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time consuming and inconvenient. Also it had a capacitor start/ capacitor 
run motor that while powerful, was not smooth running. One other thing 
not related to the actual motor itself was the flimsy motor mount that kept 
bending. Replacing the motor and adding a VFD would give me electronic 
speed and reverse control, add soft start and a smoother running motor as 
well as give me the opportunity to fabricate a new stronger motor mount.

Materials Required to Do the Conversion
I decided to keep the same size motor—2 hp. I used a chart to find the 

NEMA frame size of the new motor which would match up to the motor 
presently on the machine. The NEMA frame size determines the physical 
dimensions of the motor base and location of the mounting holes, the 
height of the shaft from the mounting base and the diameter and length of 
the shaft. If you have a motor with a NEMA frame, then all you need to do 
is get a replacement with the same frame number and it will bolt right in 
without any modifications. The same NEMA frame size can have different 
horse power, different base RPMs, and be either single or three phase. The 
motor I used is from Automation Direct and is a model MTCP-002-3BD18. 
This is a NEMA 145T and most closely matched the metric/Asian motor 
on my mill. As I was replacing the motor mount anyway, the difference 
in mounting holes for the motor base was not a problem and the other 
dimensions were the same. NEMA chart: www.engineeringtoolbox.com/ 
then search for “nema electrical motor frame dimensions.”

The VFD used is an Automation Direct GS2-22P0 rated for my 2 hp 
motor. I also used the optional extension cable, GS-CBL2-1L, to allow me 
to mount the keypad on the outside of the door of the N1C121208 steel 
enclosure. For the remote control unit to be mounted on the mill/drill 
itself, I used a SA-106-40SL enclosure, a GCX1370-22 Forward/off/reverse 
switch, and an ECX2300-5K potentiometer. Automation Direct website: 
www.automationdirect.com.

The cable that powers the VFD is 12/3 SOOW SO cord, a three 
conductor rubber jacketed cable. The cable that connects the VFD to the 
motor is 14/4 SOOW SO. The cable that connects the VFD to the remote 
control on the mill is an eight conductor 
24ga Ethernet computer cable. This is a 
stranded cable of four twisted pair of wires. 
You only need six of the conductors for the 
remote. These cables are readily available 
at electronics stores. I cut the connectors 
off the ends, stripped and tinned the 
conductors to give them some strength 
when I connected them. The Ethernet 
cable is run inside a piece of 3/8˝ flexible 
conduit to protect it.

The Installation 
The first thing that needed to be done was to fabricate a new motor 

mount.
 I found the best way to mount the motor was to build a temporary 

platform to sit the motor on and to lower the mill into position on the 
motor. I temporarily moved the old motor out of the way and with the new 
motor in position, determined the size of the new motor mount and the 
location of the mounting holes. My local steel supplier has a “cut off” bin 
where I pick up pieces of steel to use for projects. The price is about 40% 
of what off-the-shelf product costs. I used a piece of 1/4˝ steel plate from 
this source and welded on two ears for the hinge bolts. I then used the mill 

Ethernet cable with the wires 
stripped and tinned.

This article was originally written for 

an in-house publication for a Variable 

Frequency Drive (VFD) manufacturer— 

Automation Direct. While it shows the 

installation on a milling/drilling machine, 

the installation on any woodworking or 

metalworking machine would be very similar 

and the basic steps would be the same. 

Programming the VFD is the key to getting the 

maximum benefit from it and this is the reason 

I went into such detail. It is often an overlooked 

part of VFD installations. Three phase motors 

are much simpler than single phase motors 

and when used in conjunction with a VFD can 

give great benefits to woodworking machines 

from sanders to lathes to drill presses and even 

saws—Peter James.

to machine in the four slots for the motor to ride and 
adjust in and drilled the hinge bolt holes. With a coat 
of paint, I was ready to install the motor. 

When mounting the motor, it is important to ensure 
that the pulleys line up so the belt runs true in the 
pulley grooves. While checking this, I found that the 
spindle pulley and the idler were not perfectly aligned 
and corrected this before adjusting the motor and idler 
pulley alignment. 

The remote control box was mounted to the mill 
housing using a piece of 3˝ aluminum angle. This 
provided a very study mount and places the controls 
right up front where they are easy to reach. 

One thing I found was that if I took the knob on the 
potentiometer apart and turned the knob 90° when the 
switch and potentiometer were installed on the control 
box front plate, there was more room for the switch 
mounting screws. 

 The VFD unit is mounted inside the steel cabinet 
which is mounted on the wall behind the machine. 
It is close enough so that the display can be read and 
the unit programmed using the keypad. The VFD 
generates a small amount of heat and to ventilate the 
steel enclosure, I installed four soffit vents with a fine 
screen inside. There are two on the bottom and one on 
each side near the top. This will allow for some air flow 
within the closed cabinet.

The VFD mounted in the cabinet. Note the four 
vents. The cable attached to the center of the VFD is 
the extension cable for the keyboard which is mounted 
on the exterior of the door.

When connecting the power cables, it is best to 



New motor in position sitting on a 
temporary platform.

Milling the motor mounting slots in the new mount.

Aligning the pulleys using a straight edge rule.

Remote control mounting bracket.

The completed remote control panel.

The wiring of the remote control switch & potentiometer. 
Note the potentiometer has been turned 90° to provide 
clearance.
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use crimp-on connectors because the connecting screws on the VFD are 
relatively small. The control cable can be connected directly if you tin the 
ends of the wires. You need a means of disconnecting the unit from the 
power source and it should be protected with a circuit breaker. My electric 
panel is only about five feet from the VFD and it is on a dedicated circuit, 
so my means of disconnecting is a plug on the end of the power cable and a 
twist lock outlet. When it is unplugged, I know it is disconnected. 

The Ethernet cable has four twisted pairs of wires. They are color coded 
so that you can easily determine which wire is which on both ends. I used 
the wiring diagram you see on the next page. It does not matter which wire 
you use for which function. The tinned ends make it easy to insert the wires 
into the terminals on the switches and the VFD and prevent them from 
becoming crushed by the terminal screws. 

The keypad is removed from the VFD unit by squeezing the two tabs on 
the sides and pulling out. The remote extension cable comes with six screws. 
Two to secure the cable to the VFD, two to secure the cable to the keypad, 
and two to attach the keypad to its new mount on the door of the cabinet. 
The cabinet door needs to have three holes drilled in it to accept the keypad. 
The holes can be located using the template you see on the next page. Check 
the dimensions with a rule after you print it to be sure that it printed the 
correct size. If you do not have a hole saw, you can use another method to 
create the hole for the cable and plug.

Programming the VFD
After all the components are installed and the power and control cables 

are hooked up, the programming of the VFD to set up the parameters for 
the particular installation is the next step. By doing detailed programming, 
we are able to get the maximum benefit and performance from the VFD.

The VFD comes with a Quick Reference Card and a User Manual. Both 
list the parameters used in programming the VFD. The information shown 
on the motor data plate is the first thing to be input. Once the scheme for 
inputting the programming is understood, it becomes easy to customize 
the VFD to your particular needs. The programming mode is entered by 
pressing the Program key on the keypad. Selections are started by pressing 
the Enter key and changes are entered using the Up and Down arrows on 
the keypad followed by pressing the Enter key to save the selection

The programming that is most commonly used is in four sections. The 
first section is the motor data. The second section is the motor control. The 
third section is the remote control activation and the forth section is the 
display customization.



Template for wiring the remote control.
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 Programming section “P 8.00” is the display function. There are many 
options here. I like to use one that shows the spindle or cutter speed in 
RPMs. This is accomplished by entering “02” which shows the output 
frequency multiplied by a factor. That factor is the spindle speed divided 
by the output frequency. This can be determined several ways. One way 
is to use the specifications for the machine which will show spindle speed 
with the standard motor speed. Another way is to use a tachometer to 
measure the spindle speed at a given frequency. I used an inexpensive digital 
tachometer to determine the spindle speed at 60 Hz and found it was 485 
RPMs. 485 divided by 60 gave me 8.08 which I entered at “P 8.01.” The 
display now shows actual spindle speed for my particular belt and pulley 
configuration. If you used multiple belt configurations and have a chart 
showing the speed for those at a given motor RPM, then changing the 
display to show percentage of RPM works nicely. This is achieved by 
changing the value to 1.66. 

This installation was on a mill/drill, but the same procedure would be 
used on most any machine used in a woodworking or machine shop. The 
power from the VFD would go to the three phase motor and the remote 
control would be mounted in a convenient location and you are ready to go. 
The only rule for sizing the VFD to the motor is that the VFD needs to be 
rated at least as large as the motor. If you were using a VFD on a machine 
such as a tablesaw, planer, grinder, etc. then the reverse function would be 
disabled by using an off/on switch and only a connection 
to the D11 terminal on the terminal strip. If the motor 
runs in reverse when you want it to go forward, swapping 
any two of the power leads from the motor to the VFD 
will correct this. 

For many years it was thought that the only way to 
use three phase machinery was to have three phase power 
from the electric company or use an expensive and 
inefficient rotary converter or a static converter that only 
allowed the motor to operate at 2/3 of its rated output. For 
motors up to three hp, the modern VFDs have the ability 
to take single phase electricity, convert it to three phase 
with full power, speed control, reversing ability and more. 

The VFD is really a game changer for anyone restoring 
old machinery or dealing with methods of speed control, 
like Reeves drives and variable diameter pulleys. The VFD 
is truly “A better Way.” I have three in my shop now and 
have plans to install two more. 

Drilling template for the remote 
control. When you print this 
template, check that the dimensions 
are 47.00 mm by 58.00 mm. 

The input power wires with crimped on connectors.

The VFD mounted in the cabinet. Note the four vents. The cable attached 
to the center of the VFD is the extension cable for the keyboard which is 
mounted on the exterior of the door.

The remote control and power output connections on 
the VFD unit.

Holes drilled in the door. Keypad installed in the door.
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I have always been intrigued with the art of making chairs. Just 
the thought of joinery with nothing but compound angles, 

getting dimensions just right and ensuring comfortable seating 
seemed daunting, This is especially true for one who has made 
furniture with mostly right angles, or bowls with mostly circular 
geometries all his life. Recently, I had the good fortune of winning 
a Guild scholarship to attend a Windsor Chair Making class of 
my choice. Finally, I had the incentive to leave my woodworking 
comfort zone and learn new skills.

The scholarship I mentioned was awarded in memory of Fred 
Chellis, a long time Guild member and windsor chair maker. He 
and his wife Priscilla had founded Little River Windsors, and for 
12 years worked side-by-side making hundreds of chairs in the 
traditional method using traditional tools. Fred also taught chair 
making at Mike Dunbar’s Windsor Institute in Hampton, NH, 
so that’s where I elected to take my class.

If you think you would like to try your hand at making a chair, 
stop reading this article right now and buy a book on the topic. 
While you will not come close to learning how to make a chair by 
reading this article, I will share with you my experiences and joys 
of a first time windsor chair maker. Better yet, if you are inspired 
to try one out for yourself, sign up for a class and get some real 
hands on experience while learning from the masters.

The Tools
I quickly found that Windsor chair makers use a host of hand 

tools that I’d either never heard of or held in my hands (Figure 1). 
These include the gutter adz for rough chopping out the seat, a 
scorp for further roughing out, the travisher for smoothing the 
rough surface left by the adz and scorp, and a wooden compass 
plane for finishing the seat. The most frequently used hand tool 
was the drawknife which we had in our hands every single day, 
along with sliding bevel squares used whenever we had to drill 
holes. Rounding out the hand tools I brought were a couple of 
carving gouges, a bench plane, a spoke shave, a scraper and of 
course a hammer for setting the wooden compass plane along 
with some other common woodworking tools. 

Mike provided a list of hand tools divided into three groups— 
common tools most any woodworker would own (e.g. scrapers, 
tape measures, clamps, etc.), less common tools which you might 
not own but “should acquire,” and dedicated chair maker’s tools. 
Obtaining all these tools from a good quality source would 
probably cost a small fortune, but the school has most of them 
which you are welcome to use. Fortunately, a fellow Guild 
member loaned me nearly everything I needed and it was nice to 
have personal tools right on my bench for the class.

Making a Windsor Chair

by Tony Immorlica

Graduation Day – students with our chairs.  
Seated are Dean of Windsor Chair Makers Mike Dunbar, center, with instructors Don Harper on his right and George Wright on his left.
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The Wood
All the wood for the chair was 

provided by the school (Figure 2). While 
I envisioned starting the class with a 
log and ending with a chair by the end 
of the week, the seat blank and spindle 
woods were waiting for us on our assigned 
bench. Three different woods are used in 
the windsor chair—eastern white pine for 
the seat (easy to sculpt); red oak (straight 
grained and green) for the spindles, sack 
back and arm; and hard maple for the 
bottom rungs (for rigidity). 

In one compromise for efficiency. The 
maple rungs were provided to us turned 
to shape. After all, this is a chair making 
class, not a turning class. Also the seat 
blank was glued up and ready to go. The 
oak blanks looked like kindling to me; 
they were rived from a specially selected, 
straight grained log to facilitate steam 
bending and hand shaping. While I was 
a little disappointed that we did not start 
with a tree and rive the wood ourselves, 
we would never have completed a chair 
in a week had we started in a forest. And 
actually, historic windsor chair makers 
often use the services of others, such as 
turners, for efficiently making hundreds 
of chairs that a typical shop produced. 

The Process
The class runs five days, eight hours 

per day, and everyone ends up with a 
completed Sack Back chair. Once you 
know what you are doing, you can 
probably build a chair in less than two 
days, but the instruction, camaraderie, 
and fun took up the remaining time. Mike 
Dunbar started each day with some story 
telling—a history of chairs and windsors 
in particular on day one and a discussion 
of what we would learn and do that day. 
He would then demonstrate how to use 
the hand tools to shape the part we were 
making and actually complete the part 
(Figure 3)—Mike also completed a chair 
along with the rest of us. The instruction 
covered not only what we had to do, but 
why we did it that way. As it turns out, 
windsors had been carefully engineered 
and refined over 100 years ago, so all the 
joints and woods work together to make a 
chair that is both comfortable, very strong 
and designed to last a lifetime or two.

Figure 1—Chair maker tools. Top row, from left: scorp, gutter adz, bench plane. Middle: 
travisher, draw knife, carving chisels. Bottom: compass plane and hammer, drawknife, 
sliding bevel gauge.

Figure 4—One compromise for efficiency—
we used a planar to prepare handrail and 
bow blanks.

Figure 2—Starting materials. These pieces 
will turn into a chair in five days.

Figure 3—Mike Dunbar demonstrates use 
of a drawknife to make spindles.

The group photo is compliments of Sue Dunbar

Day 1—Spindles and Steam Bending
The first day started with taking what 

looked like oak kindling and shaping it 
into round spindles using a draw knife and 
spokeshave. The spindle design broadens 
out below the arm of the chair and tapers 
down above the arm towards the top rail. 
Each bench in the shop has a number of 
story sticks and hole guides for all of the 
critical dimensions of the chair, so it’s a 
matter of “eyeballing” the shape as you go 
and checking diameters at critical points. 

Given the story sticks, there is little need 
for a tape measure here. After a couple of 
tries, I got something that was acceptably 
round and shaped just so.

While the spindle shaping was going on, 
we each took turns milling the oak sticks 
for the arm and sack back using a table 
top planar (Figure 4). This was another 
compromise for efficiency and one of only 
two power tools that were used all week. 
The other power tool was a bandsaw, used 
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to rough cut the seat blank to shape after 
we marked it using a template. 

After the sticks for the arm and back 
were milled square to proper dimensions, 
they went into the steam bending rig 
(Figure 5). Surprisingly, they are not too 
hot to handle coming out, which is good 
because they need to immediately be 
placed on the bending form. 

I was surprised how easy it was to bend 
the sticks around the forms. Bending the 
oak around the form is one of the riskier 
operations as occasionally the wood fibers 
tear out, but my two bends were successful 
(Figure 6). After about 20 minutes, they 
were taken off of the forms and put in a 
heated room in the shop to dry slowly for 
the next three days.

Day 2—Saddling the Seat
Day two was devoted to preparing 

the seat blank. We determined the best 
looking side—Mike cautioned that this 
should take no more than 15 seconds 
or so—and traced out the shape using 
a template provided by the school. No 
measuring required. After the blank was 
rough cut with a bandsaw, we started to 

“saddle” the seat using an adz (Figure 7). At 
first, it was disconcerting to chop wood 
with a sharp tool while standing on the 
blank and cutting toward your feet. But 
it wasn’t too hard. Nevertheless, I wore my 
steel toe safety boots that day! 

The saddle was further refined with a 
scorp (Figure 8), travisher and finally a 
compass plane. The back of the seat was 
finished with a smoothing plane. We 
shaped the edges with a draw knife and 
spoke shave, and outlined the flat part 
of the seat with a gouge. There was no 
attempt to get these surfaces glassy smooth. 
In fact, you would be hard pressed to find 
even a single piece of sandpaper in the 
entire shop. The fine undulations left by 
the hand tools were pleasurable to run 
your hands over. It’s the sign of a quality 
handmade object and adds a nice feel to 
the piece.

Next, we marked the location of 
the holes for the leg joints, and drew 

“sight lines” on the seat again using the 
chair seat template. Sight lines, seen 
on the completed chair are what make 
drilling compound angles a little easier. 
Each pair of holes has a unique angle that 

is set on a sliding bevel square. The square 
is placed on the seat and aligned with the 
sight line. You then orient the drill parallel 
to the bevel square and sight along the line 
as you drill the hole. Sounds complicated? 
It is, until you get the knack. Our bench 
mates stood by to make sure we got the 
angles right. 

The key to making a chair that will 
last for generations—long after the glue 
has dried out—is to use locking tapers. 
Therefore, all of the dozen or so holes 
were drilled on the exit side of the legs 
and spindles using a tapered reamer. We 
then used a drawknife to fashion wedges 
from that oak kindling I mentioned, and 
pounded it into a split in the spindle we 
made with the tap of a chisel. A little white 
glue was applied to the tenon, hole and 
wedge, resulting in a really strong joint.

Day 3—Legging Up
On the third day, we finally began to 

see something resembling a chair when we 
assembled the under carriage (Figure 9). 
This is called “legging up” and is one of the 
few times we need to measure accurately 
with a tape measure. In fact, the detailed 
instructions cover three typed pages and 
it’s critical to get it just right. “Just right” 
results in stretchers and legs that are in 
perfect harmony, preloaded to put the 
joints under compression, and thus able to 
take the stresses in a chair so it will last a 
lifetime. 

That afternoon, we put some finishing 
touches on the arm rail and spindles. I 
found that the spokeshave leaves a nice, 
slightly textured finish—no sandpaper 
required! 

Day 4—Assembling the Chair Spindles & Arm
By day four, we’re all in the groove and 

things are really moving ahead. The steam 
bent arm and bow come out of the drying 
room and it’s time to drill more of those 
fearful compound angles. Traditional 
windsor chair makers used a brace and 
spoon bits to drill holes. But in another 
compromise to modern efficiency, we used 
cordless drills and twist bits. I bet they 
would have used our modern tools in the 
old days if they had them.

A lot of drilling was done that morning. 
I’m glad we didn’t have to use spoon bits.

In the afternoon, we cut the spindles 

to length and glued them in the seat using 
wedges for a strong, wedged-tapered 
mechanical joint. We then set the arm in 
place, but the thru spindles do not get any 
glue at the arm. This allows for a slight flex 
when someone sits back in the chair. 

Day 5—Mounting the Bow
Finally, we attacked the bow—drilling 

tricky angled holes for the long spindles. 
Placing the bow on the seven spindles, and 
getting it inserted into the arm all at the 
same time took some doing (Figure 11). 
Fortunately, the red oak was still green and 
pliable, so we were able to coax it on. I 
finally realized why the school insisted 
we use white glue and not the yellow 
carpenters glue most of us use for furniture. 
The extended open time of white glue gave 
us plenty of time to set all the spindles, 
and insert wedges into the ends. 

 The Result
All of us completed our chairs by 

lunchtime on Friday, Day 5 (Figure 12). 
After spending a week making the chair, it 
was like having a child and while they are 
all made with the same patterns and to the 
same dimensions, it wasn’t hard picking 
out your chair among the eight others 
made that week. That’s a testament to true 
hand craftsmanship.
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There are many books on 

windsor chair making. If you 

want to know how it’s done at 

the Windsor Institute, get Make a 

Windsor Chair with Michael Dunbar. 

A Google search on windsor chair 

classes will turn up hundreds 

of courses throughout the US. 

The web site for the Windsor 

Institute, where I took my class, is 

www.thewindsorinstitute.com.
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Figure 9—Mike Dunbar pounding a wedge 
into one of the legs. The wedge penetrates 
only about 1/2˝. The stick is then cut off and 
a new wedge is fashioned on the end with 
a draw knife. You get lots of wedges from a 
stick of kindling.

Figure 7—One of our instructors 
demonstrating use of the gutter 
adz for sculpting the seat.

Figure 8—Using a scorp for further refining 
the shape.

Figure 10 —Drilling holes in the 
arm. Note the partially completed 
chair on my right. This shows me 
lining up to drill a hole in the arm. 
Note the sliding bevel, next to 
the green story stick. I’m drilling 
parallel to the bevel gauge while 
sighting to a target (one of the 
silver buttons) on the story stick.

With the story stick placed 
perpendicular to the back of the 
arm and centered between the 
ends of the arm, the sighting 
targets fall precisely where you 
need them to be. This is one of 
many jigs that the school provided, 
making it possible to eliminate 
most measurements and potential 
errors.

Similarly, the spindle hole locations 
and sight lines were penciled on 
the seat using a template, and 
holes were drilled using the bevel 
gauge. There was even a template 
provided to set the bevel angles—
no protractor required!

Figure 11—Mike Dunbar giving 
the evil eye to the chair just before 
mating the bow to the spindles; they 
better come out just right, or else.

Figure 12—My completed Windsor Sack Back 
Chair, ready for milk paint.

Education Fund

Figure 5—Our steam bending “still.” Just a 
pipe, propane burner and pot to boil water. 
The oak emerges hot and pliable. Figure 6—Yours truly on right, aided by a fellow 

student, starting the bend on what will become 
the bow. Finishing off and wedging in. A steel 
strap on the outside of the bow helps keep the 
fibers from breaking out.
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Greg Brown Deerfield, NH

Breakfront Cabinet—For both formal and informal settings, this 

breakfront was built out of solid cherry. The entire case floats freely 

on feet that are bridaled onto the sides. The entire upper case was 

outfitted with low profile LED lighting to showcase flatware and 

glasses. A decorative veneered panel was placed in the preparation 

center as a focal point and to look as though a fire was burning 

while light. Special thanks to Matt Wajda to which this piece was 

built in collaboration with.

Bob Couch Bow, NH

Handcrafted Contemporary Sofa Table— 

Approx. 36˝ long by 16˝ wide. The top is made 

from a single curly maple board that has beautiful 

figure. Hard to come by Honduran mahogany 

was used to make the base, which has double 

curved and hand shaped pillowed legs. A bent 

lamination mahogany arch serves as the bottom 

stretcher. The base construction is mortise and 

tenon joinery. The base is designed in such a way 

that makes the top look like it’s floating on the 

base. The finish is hand-rubbed oil and wax on 

the base and hand rubbed Waterlox on the top.

Donna Zils Banfield Derry, NH

Blue Harmony—Collaboration between Donna Zils Banfield and Jerry Sambrook. 

Maple, pyro-engraved, airbrushed acrylic interference paint, lacquer. 4˝ high by 

2.5˝ wide at top. Thin, closed hollow form vessel was turned by Jerry Sambrook. 

I pyro-engraved the flowing pattern free-hand. After darkening the pattern, 

interference paint was applied with an airbrush, followed by a satin lacquer finish. 

This piece was donated to the AAW for their Educational Opportunity Grant 

(EOG) and was included in their online and live auction in Pittsburgh at the 29th 

Annual Woodturning Symposium.
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