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Wine Stoppers
I like to make practical items. When I 

first tried woodturning, I made bowls 
and a few bottle openers and other simple 
items. Then, limited in size by the tools 
I could make and take with me on our 
volunteering activities in Florida in the 
winter, I made lots of pens. That kept me 
busy for a couple of years but I decided 
that since everyone else is making pens, I 
would like to try something else.

A friend was attending a crafts show 
in a nearby town and he bought a seam 
ripper—a tool used to rip out seams 
in clothing. It was pretty bad, poor 
ergonomics, rough finish and the design 
was very simple. My first attempts were 
a great success. The first five shown to a 
quilting group were claimed and refused 
to be returned. 

I made a few hundred of these and then 
tried bottle stoppers as the next phase of 
my hobby. These are relatively simple but, 
as with the seam rippers, could be made 
with a great variety of design elements. 
The larger diameter made it easier to add 
elements such as dyed dots, veneer, coins 
and jewels.

As an engineer, creating efficient 

processes gives me great satisfaction. I like 
the fact that I can add jigs and fixtures to 
make every step as easy and repeatable 
as possible. If I’m going to set up to drill 
and tap the bottle stopper blanks, I’m not 
going to do one or two, I’m going to do 
a bunch at a time. When I find a piece 
of firewood that has interesting figure or 
color, I make 11/2˝ or 2˝ diameter dowels 
from the square blanks as long as possible 
and then cut to finished length on the 
tablesaw—photos 1 & 2.

 The 12˝ metal lathe is great for this, 
creating a uniform diameter from one end 
to the other—photos 3 & 4.

Most of my wood comes right off 
the tree, converted to blanks and stored 
properly to reduce loss at the lathe. We 
live in Florida for three months of the 
year. That state has possibly more invasive 
plants and animals than any other place. 
It’s great for woodturners because exotic 
woods that might be expensive in a wood 
store are usually cut down and burned in 
landfills. If we can get to them before this 
happens, it’s a great score—photo 5.

Oddly enough, some wood varieties 
are usually not considered and ignored 
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by the local turners. One of my favorites 
is orange wood. It’s a vanilla yellow color, 
not much for figure but it turns beautifully 
and is a great contrast with wire burned 
lines, dark veneer or inserts. Old groves are 
continually being cut for development or 
victims of disease. 

But enough background. Bottle stopper 
creation has certain necessary design 
elements. First and most important, the 
part that goes into the bottle has to be 
air tight, must not affect the contents of 
the wine or salad dressing bottle and be 
easy to insert and remove. Since most of 
these are out where people can see them, 
they have to be attractive and reasonably 
priced. Pricing is the hardest to assign but 
following the crowd is a reasonable guide.

I buy my stainless steel inserts from 
Ruth Niles—www.nilesbottlestoppers.com. 

She wasn’t happy with the ones available 
so joined up with a local machine shop 
to design what they thought they should 
be. She has a great selection of designs and 
also has a gallery of stoppers made by her 
customers. I’ve tried cork stopper inserts 
but gave that up quickly. I won’t use 
anything else now but her stoppers. 

The Process—Everything starts with the 
wood. For the effort that is put into these 
small items, it doesn’t make sense to use 
anything but the best. Hard wood is 
essential, the harder the better. We are 
going to drill and tap the wood, so we 
need something that will take threads and 
be strong enough last through many cycles 
of inserting and removal. The wood should 
be able to take fine detail unless you are 
going to use very simple design forms. I 

like to do undercuts (like a mushroom) 
and strong elements that need strength in 
the points.

Since I harvest most of the wood I 
use, I cut to convenient length, paint the 
ends with leftover paint, either latex or 
oil based, weigh and set aside. I check the 
weight periodically and when I no longer 
see change, I know it won’t crack when cut 
to size—photo 6.

Embellishments—I make my own dowels to 
a consistent diameter with a simple tool 
and an arbor press with wood that isn’t 
usually available to buy. I especially like 
orange wood, walnut and yew for these. 
I start with 1/4˝ square stock about 11/2˝ 
long and press those through a steel die 
drilled with graduated holes. The results 
are smooth dowels to whatever size I 
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want. It goes quickly and is much easier 
than trying to turn them down and I get 
repeatable results—photos 7&8.

I really like working with veneer. My 
work right now is pretty simple but make 
for a very strong design element. The 
basic process is to mark the round blank 
at 45, 60 or 90 degrees, use the cutting 
jig to cut it in half with the bandsaw, use 
the belt sander to remove cutting fuzz and 
then glue in a piece of contrasting color 
veneer. (Woodcraft, Craft Supplies USA 
and Rockler can supply veneer of different 
colors)—photos 9-11.

Once the glue dries, cut it in half again 

and glue in the next layer. Repeat until all 
the layers are in place—photos 12 & 13. 

Drilling on the diameter means another 
tool. I’ve perhaps complicated it a little, a 
real hazard of someone with too many 
metalworking tools. I like precision but 
woodturners usually don’t need this. You 
could do the same result with a protractor 
and compass, but since I’m doing a lot of 
these at one time, proper tooling makes 
for a better flow of work—photo 14.

The dyed toothpicks or skewers have 
diameters that are best matched with 
number drills. These are usually purchased 
as sets from #1 to #60. The cheap sets 

from Harbor Freight are good enough 
for this work. Match the drill size to the 
toothpicks and drill around the diameter. I 
sometimes put a toothpick in the center of 
a larger dowel making an ‘eye’ that is very 
appealing—photo 15.

Time to Drill and Tap—The stopper inserts 
have a 3/8-16 thread. If you buy the kit 
from Niles, there is a simple tap that has 
a #2 Morse taper to fit in your tailstock. It 
works OK, but I prefer something a little 
more robust and quicker. Also, I don’t have 
enough torque in my traveling lathe. So, I 
use my drill press with a tap holder that 
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ensures a straight-in thread. I drill 1˝ deep 
with a 5/16˝ drill bit. That gives plenty of 
space for the tap and any trapped debris—
photo 16.

It’s important to drill and tap straight 
because you want the stopper insert to 
thread-in flush with the base. If its cocked 
off, these will be a side gap that doesn’t 
look right at all on these small, closely 
examined objects.

The best tap to use is a bottoming tap— 
one that doesn’t have much of a tapered 
point. A standard tapered end tap can be 
used but you will have to run it in a little 
deeper. After you’ve done a couple, you 
will get the feel for the right depth. When 
I’m tapping, I keep track of the number of 
turns of the tap handle so the process is 
repeatable. After I finish tapping, I usually 
run a stopper insert in to make sure it goes 
in freely. Reasonably tight is OK since it’s 
not likely to unscrew—photo 17.

Off to the Lathe—The method of holding 
the blank to the headstock has a couple 
of options. You can purchase a mandrel 
(from Niles or others) or you can simply 
take a 3/8-16 bolt, cut off the head and 

grab it with your usual chuck. That’s what 
I do—photo 18.

Note that I have a plastic washer 
between the chuck jaws and the blank. It’s 
the same diameter as the stopper insert 
base. This allow me to turn the base down 
to the right diameter without running the 
turning tool into the chuck. You only do this 
once before coming up with a better way. 
Don’t ask me how I know that.

Now do the turning, trying to achieve 
a graceful and attractive form that will 
appeal to the most discriminating shopper. 
If I’ve chosen to add the veneer and/or 
dyed toothpicks around the periphery, 
perhaps that is enough. But, sometimes a 
little extra is needed. I like to insert state 
coins or cabochon stones in the end. 

I turn the depression in the end with a 
pointed lathe tool with the lathe running 
in reverse. It’s much easier to control to 
get the right diameter and depth. I use 
calipers to get near the right diameter and 
then creep up on the size by trying the 
coin as I get closer. One thing I’ve found 
out the hard way is to leave a depression 
in the center of the depression. That gives 
the excess glue/ a place to go without 

extruding up over the edge of the coin—
photos 19 & 20.

Before removing, its time for sanding 
and finishing. I usually start with 220 or 
high grit and finish with 1500 grit paper. 
Depending on the wood, I sometimes top 
it off with 8000 grit cloth. Perhaps overkill, 
but it only takes a few seconds, so why 
not? Notice the fan behind the stopper. I 
like to blow the dust away from me. I’m 
not allergic to any wood, but why not 
minimize the exposure—photo 21.

I like friction polish for the final step. It 
works fast and gives a nice high gloss finish 
that holds up well—photo 22.

Then I add the coin or cabochon. 
E6000 is a great adhesive that securely 
holds the coin in place—photos 23 & 24. 

The last step is attaching a small 
tag identifying the type of wood used. 
Customers really like to have this 
information. You might also want to put 
the selling price on this tag if you are 
selling at a craft show or store display.

I have a supply of plastic bags to go 
with the stopper with a short bio, email or 
web address. 
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August 2, 2014

Our session today began with a brief emphasis on sharpening, 
specifically chisels that will be used for making dovetails 

and a marking gauge. Emphasis was placed on the need for sharp 
cutting tools so that layout lines and dovetails will look crisp and 
clean and have a professional appearance.

Dovetails, Hinges & Fitting the Door—Machine cut dovetails on the 
tablesaw were introduced as an option and Matt shared with 
the group that Steve Latta had contracted with Forrest Blades to 
produce a special blade that could be used to enhance the cutting 
of the inside corner of dovetails on the tablesaw. It was felt that 

chopping to the line with a sharp chisel was a more accurate 
method and would leave a cleaner surface than with the tablesaw 
method.

Our next topic was a discussion of the use of butt hinges vs. 
knife hinges on the case piece. The advantage of the knife hinge 
would be a more subtle presentation in the piece with considerably 
less brass showing than with the butt hinge. However, it is more 
challenging to fit knife hinges in the door wtih a need for patience 
to accomplish this fit. 

One of the features of the majority of Krenovian cabinets is 
that the case uses butt joints, which makes for an easier installation 
of knife hinges. Since our cabinet will have dovetailed joints, the 
knife hinge installation will be a bit more challenging. Also, the 

Photos by Bob Couch & Bob Wyatt
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use of a thick veneer allows the cabinet to be faired to the case 
which cannot be accomplished when a thin veneer is utilized.

The use of a marking gauge and dovetails requires accuracy. 
The dovetails should be reasonably flush so a minimum of planing 
is necessary. The setting of the marking gauge and how close we 
cut to those lines is the critical factor in producing an accurate 
joint. Also we must develop a system to cut the door accurately so 
that the knife hinges can be positioned correctly to the opening. 
The male side of the hinge will be mortised into the upper part 
of the case. When the hinges come together and close together, 
that’s the distance between the top of the door and the top of the 
case. Thus the first order of business has to be where the pivot 
point will be to determine the ultimate placement of the hinges.

When placing the hinges, an exacto knife is the tool of choice 
for marking the hinges as it allows one to get to the inside corner 
where a thicker marking knife would be unable to go. A laminate 
trimmer or a dremel tool with an aluminum base from Stuart 
McDonald is the preferred method to produce an accurate 
mortise for the hinges.

The next issue is—how do we cut the door to length? This is a 
one shot deal. If we make an error, we always have the option to 
cut the top of the case off and dovetail it back again and then 
resize the door to fit. The issue for woodworkers is—how well can 
I cover my mistakes? We will all make some mistakes. The skilled 
woodworker has the ability to minimize these errors without 
compromising the integrity of the piece.

When fitting the door, we need to make a test piece to 
determine the cut necessary to have the door slide in with a tight 

fit, tight top and bottom and side to side so the middle can be 
hand planed to produce the proper reveal. The point here is to 
not use the machinery to cut the reveals as the accuracy is easily 
compromised. It is very important to check the box for square as 
the knife hinges will not work in irregular openings. The use of 
shims for the door was discussed to obtain the proper reveal and 
allow the piece to be faired accurately, allowing for the correct 
placement of the knife hinges. Fitting in the summer time is 
preferable to fitting in the winter as the expansion that occurs in 
the summer can be addressed while the shrinkage occurring in 
the winter is generally nominal and does not cause the same level 
of difficulty for fitting case parts as wood expansion in the more 
humid seasons.

Milling & Grain Direction—All joints ultimately all start out as butt 
joints, so having material that is flat and square is essential in 
producing tight, closed professional looking joints. When 
discussing grain direction, the wood must be pushed with the 
grain so as not to produce tear out in the piece. The concave face 
should be placed down on the jointer so the piece will not get 
hung up by the outfeed table. When the grain direction is not 
immediately obvious, the board should be presented to the jointer 
with a very minimal depth of cut and passed over the cutter head 
as slowly as possible to produce the greatest number of cuts per 
inch for the smoothest finish. Similarly on the planer, the wood 
should be planed a minimum of 1/32˝ and presented at the slowest 
feed rate to maximize the number of cuts per inch. 

Some techniques for improving the cut on a jointer is skewing 
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the board when presented to the knives so as to minimize tear 
out. Matt is not a fan of wetting boards because his machines 
are all cast iron and the wet boards introduce moisture which 
potentially causes rust to develop on the machines. Also, listen 
to how the wood sounds when going over the jointer as a loud 
crackling sound indicates that the grain direction is wrong and 
the wood needs to be presented in the opposite direction.

When boards are cupped, it is best to cut on the convex side 
so that the wood does not get hung up on the out feed table. The 
only issue here is that when jointing a convex side, the wood 
must be held evenly and be taken from the middle of the board 
to insure even removal of wood. As long as the wood is balanced 
in the center, the board can be jointed accurately in this manner. 
One method for balancing the board is to sprinkle saw dust 
evenly on each side of the board to inhibit rocking before it is put 
through the jointer. 

The group also addressed working with boards that are wider 
than the available jointer blades. In the case of a 12˝ board and 
an 8˝ knife, the fence would be set to 715/16˝ with the board being 
pushed well past the cutter head. As the blade guard needs to be 
removed for this operation, extreme care is needed when pushing 
the board through the cutter head. Since 4˝ of the board is not 
planed, a hand plane can be used to dimension the rest of the 
board to the same thickness. 

When the planer is utilized, the V on the board should be 
presented face first and then flipped end over end. In this way we 
can ensure that we are planning both faces with the grain in the 
proper direction. A slow feed rate and a minimal depth of cut are 
essential for a good outcome and smooth boards. The inside face 
of the board must always be addressed first and we should plane 
progressively across the board. Matt presented the option of using 
a wide belt drum sander to dimension lumber which eliminates 
the possibility of tear out and produces a fine finished surface.

When cutting the dovetails, we must deal with the inside 
surfaces of the work pieces first because if we do it second, it 
will show as gaps in the joinery when we are done. Mill marks 

are removed with a sharp plane. A card scraper can be used for 
additional refining of the surface. It should be noted that care 
must be taken if boards are sanded as sanding can round off edges 
while planning does not. This results in more accurate joinery for 
the crisper planed surface. Also when finishing, sand only to 220 
grit as higher grits tend to inhibit most finishes from adhering 
well to the surface.

October 4, 2014

Matt begins this workshop demonstration discussing the 
methodology he uses to make the tapered legs for the 

cabinet. 

Cutting the Legs—Rift sawn stock will be used for the legs. From 
a piece of flat sawn cherry stock he had on hand, Matt first does 
the layout by marking the cuts, including the sections where he 
will harvest enough rift sawn material for the leg blanks (L1, L2, 
L3, L4). He notes that for some projects, there may be enough 
material for two additional leg blanks which he says is not a bad 
thing in the event one or more of the blanks reveal undesirable 
flaws. Using the bandsaw he first removes the sapwood. Then he 
removes the flat sawn cathedral (middle) section of the board. 
What remains are the two rift sawn sections of the board that are 
of sufficient length required for the four leg blanks. The flat sawn 
cathedral section of the board will be used later for the apron 
pieces.

Milling the Legs—The two rift sawn sections will now be milled to 
perfectly square, 90 degree faces. Matt uses a “V” mark on one 
end of each of the two blanks so that he is able to keep track of 
the sequence necessary for this milling process. The first pass is 
through the jointer with the “V” mark pointed down, toward the 
cutters, and on the trailing end of the blank. The first pass on the 
jointer is to make the first face of the blank flat. The second pass 
is through the thickness planer with the “V” mark again aimed 



9Guild of  New Hampshire Woodworkers

down, but unlike the first pass on the jointer, in the planer the 
“V” points away from the cutters, and on the leading end of the 
blank. This orientation achieves parallel, flat surfaces on the top 
and bottom faces of the blank, in relation to the “V” mark. These 
parallel faces also happen to be the flat sawn faces of the original 
board. 

Matt explains the importance of removing stock from each surface 
of the thick blank as evenly as possible to reduce uneven moisture 
exchange from the higher moisture center-area to the dryer outer 
portion of each blank.

For newly acquired stock, he also recommends giving the 
wood at least a couple of days to acclimate to the shop before 
making any cuts for milling. Matt plans to mill all the stock for 
this project to reference dimensions. He will only use the hand 
plane to skim off mill marks.

Next, Matt moves to the tablesaw to rip the third face of each 
blank, which will result in a perfect 90° surface to the parallel 
faces. Before making the rip cut he carefully adjusts the tablesaw 
blade to 90° and to a height so that the top of the blank is just 
above the bottom of the blade’s gullet at its apex. This allows the 
gullets to work more efficiently to remove waste. For accuracy, 
Matt says the blade height adjustments should always be made 
on the uptake. For safety, he advises us to always use a push stick 
when the distance between the blade and the rip fence is narrower 
than the width of your hand. Since we will be removing very 
little stock in this rip cut, Matt demonstrates how to shut off the 
tablesaw before cutting the final 3/8˝ of the rip. This reduces the 
risk of the thin waste piece getting trapped between the blade and 
the insert. He slowly pushes the blank through the final 3/8˝ while 
the blade is off, but still spinning.

Matt now squares the final surface of each blank in the thickness 
planer. The thickness setting of the planer has not changed from 
the earlier step where he made the first two faces parallel. This 
thickness setting is now used again to make each blank’s fourth 
face parallel to the third, ripped face. The two blanks are now 
square on all four faces and of sufficient length to make two legs 
from each. He proceeds to cross cut each blank into two legs. For 
this step he uses L-sticks made from scrap plywood, clamped to 
his crosscut fence at the proper stop length. This assures that each 
leg will be cut to consistent, accurate lengths.

Taper Cuts—Matt now demonstrates how to make the taper cuts to 
get the legs to final dimensions. Considerations that need to be 
made prior to making these cuts include: what to use for a fixture; 
awareness of where the mortises will be located; face orientation; 
etc. 

Matt uses the full-scale plan to adjust his Starrett to the 7/8˝ 
width at the bottom of the leg. He will make the fixture from 
3/4˝ ply. The fixture length needs to be sufficient to hold the leg 
and the width should be approximately 6˝. For safety, the fixture 
should allow the trailing edge of the cut to be the wide side of the 
waste piece. The first cut will be to the reference face (i.e., not the 
mortised face). The second cut will be the mortised face. Matt 
carefully traces the shape of the taper onto the plywood fixture, 
and then cuts the ply up to, but not on to the line, using the 
bandsaw.

After final checks and minor cleanup with the chisel, the 
fixture now has a proper cutout for making the leg blank taper 
cuts on the tablesaw. The two cuts are made to each leg. Next, 
Matt cleans up the machine marks with the hand plane, down 
slope, careful not to plane within 1/8˝ of the flat surface areas 
around the mortises at the top of each leg. The shavings from the 
hand plane should be light and fluffy. If the shavings are crunchy, 
the plane blade is dull.

In response to requests from our group, Matt does a repeat 
of last year’s demonstration of how to sharpen a card scraper. 
[Author’s note: To see the step by step description of Matt’s card 
scraper sharpening methodology, refer to my write up from the 
November, 2013 BIG session in the Fall 2013 edition of the 
Journal (Volume 5, No. 4), available online at www.gnhw.org.

 
Plunge Dado Cuts—In this segment, Matt gives us a demonstration 
on how to use the tablesaw to make plunge dado cuts on the 
tablesaw. The technique is used to keep the dado cuts invisible 
from the face edge of each case side. The case sides are already cut 
to length. The dado cuts are necessary for fitting the shelf pieces 
into the case sides. The shelves have been cut to proper length and 
are rough milled. Each shelve will be final milled to press fit into 
the approximate 5/8˝ dado cuts, similar to how a tenon would be 
fitted to a mortise.

First, Matt clamps an auxiliary fence to his rip fence. The 
auxiliary fence has marks showing the spot where the front and 
back edges of the blade are positioned. He does a test cut on a 
piece of scrap. Now he marks the layout of the dado cuts on the 
side parts, careful to mark where drawer runners, drawers and 
divider spaces will be. He uses a wood scrap to mark the locations 
of the edges of the blades and redraws the leading and trailing 
edges of the dado blade positions on the auxiliary fence.

Matt explains that when lowering a piece onto a spinning 
blade of any tool, always use a stop block to prevent the blade from 
throwing the piece back at you. In this example he uses a piece of 
plywood clamped to the tablesaw. When making the plunge dado 
cut, never have your right hand between the blade and the rip 
fence. You can palm the top of the part, but with no fingers down 
the leading edge or between blade and rip fence.

Blind Rabbet Cuts—In this final portion of the workshop, Matt 
shows us how to make the blind rabbet cuts to the back of each 
side part. The dado is set to 7/16˝ width in from the back edge. 
He is careful not to cut into the dovetail pins at each end of side 
parts. In this example of a plunge cut he uses another stop block 
at the far end of the auxiliary fence and an L-stick as the stop 
on the close side of the blade. The blade width is determined 
by overlapping part of the dado blade with the cutout of the 
auxiliary fence. For the cut Matt stands to the left of the saw, 
carefully plunging the piece into the blade, then moving the piece 
through the cut, holding both the leading and trailing edges on 
the outside of blade and fence. 
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A few years ago, I decided to take the plunge and tackle 
chairmaking. I had built our large dining table. Now it 

was time for the chairs. Chairs always seemed a daunting task. I 
was very apprehensive about chair building because for tables or 
cabinets, the structure only needs to hold itself up—or maybe the 
extra weight of some inanimate stuff. Chairs are very different. 
They need to hold a person. That person could be your slender 
aunt or your 300 pound linebacker cousin.

So how to start? I did some research and found a very nice 
chair designed by our own Terry Moore published years ago in 
Fine Woodworking Magazine. I contacted Terry and he graciously 
offered to provide his advice. We liked his chair design because of 
its contemporary style that had very nice curves in the legs, crest 
rail, slats and front rail. It was also do-able with the equipment I 
had in my shop.

The very first place to start is with a full scale drawing. I usually 
make full scale drawings for most of my furniture, but for chairs 
it is imperative. I used a 3/4˝ piece of plywood, squared up, to lay 
out all the leg and rail joinery including the shoe (back rail) and 
crest rail (Figure 1). This chair design uses slip tenons. I use slip 
tenons on all my joinery because it is easy to construct and lends 
itself to the intermediate woodworker. Please do not call them 
loose tenons. They should not be loose and require the same care 
of fitting as conventional mortise and tenon joinery. A good rule 
of thumb is to size the tenon stock so it is tight enough in the 
mortise for you to be able to lift the piece by the tenon without 
the tenon coming out. Not too loose that it will fall out and not 
too tight that it needs to be hammered in place. I use a horizontal 

mortising machine to cut my mortises, but for years I used a 
router and jig. Lay out the joinery so that the mortising is offset 
to the outside of the rails and legs which makes the tenons longer 
and the joinery stronger than if they were in the center of the legs 
and rails. The tenons should be angled where they meet in the 
legs to increase the glue surface. You will also need to angle the 
mortises on the side rails to achieve angled tenons.

After the full scale drawing is made it was time to buy stock. 
I chose cherry since it matches the existing table. The legs have 
a finished size of 15/8˝ square and the rails have a thickness of 
13/8˝ so I purchased 8/4 stock. A word about the stock. The best 
approach is to get the widest flat sawn boards you can find. Mine 
were close to 10˝ wide. When you do that you will end up with 
rift sawn stock on both edges that you can use for the legs. Then 
the center of the boards can be used for the rails. It took two 
twelve foot 8/4 boards for the legs and rails, with another one for 
slats, more rails, corner blocks etc. I also purchased a 10/4 board 
for the crest rails that have both a finished height and 2˝ curve. 
I selected rough milled boards as I like to mill my own stock to 
thickness. I also purchased some poplar in the same dimensions 
to make a prototype chair.

The next step is to make all the templates and jigs. I used 1/2˝  
plywood for the templates. You will need templates for all the 
curved parts—front and back leg, back slat, front rail, side rails, 
crest rail and shoe. Once you have the templates completed, use 
them to make your shaping jigs. I used a shaper, but if you don’t 
have a shaper you could use a router table. You probably won’t get 
as smooth a finish off the router table, but with some hand work 

Dining Chair Project
The

by Steve Colello
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it should work out. I made shaper jigs for the front and back legs, 
back slat, front rail and crest rail. My jigs were made from MDF 
and had very secure toggle clamps to hold the stock. Sandpaper 
was applied to the jig surface to further secure the stock. The large 
toggle clamps made excellent hand holds for feeding. Shaper jigs 
were made a few inches longer than the stock, on both ends, so 
the jig can be brought up to the rub collar well before the cutter 
engages and stays engaged on the rub collar well after the cutter 
has finished. A spiral carbide shaper cutter was used that gave a 
very smooth finish requiring only a minimal amount of sanding.

The front and back leg and crest rail jigs are two sided and 
shaping must be done in the proper sequence. I mark the jig 
with side 1 and 2 to keep it all straight. The first pass (side 1) is 
slightly wider than the template, so when you shape the other 
side (side 2) there is stock left to shape. I didn’t figure that out 
until I tried to shape the first leg and it was too narrow after the 
first pass to shape the opposite side. Fortunately it was on the 
poplar prototype and not on the cherry. 

Once all the jigs and templates were made and a practice run 
was made on the prototype, it was time to get to work on the real 
thing. You will have a lot of parts working through the processes 
so it is good to stack like parts in separate piles. You will also want 
to mark the parts to identify which board they were cut from so 
they can be matched up during assembly. I took the 8/4 stock 
and broke it down into six 49˝ planks. Then using the templates I 
layed out the legs and front rail on each piece and bandsawed the 
parts to within 1/8˝ of the line. I marked these parts lettered A–F 
in order to keep the parts from the same board together (Figure 2). 
I also did this for the other chair parts marking sets A–F.

I started with the front leg mortising for the rails (Figure 3) 
and then shaping the leg on the shaper. They have a curved taper 
on the inside leg faces that was easily done using the front leg 
shaper jig (Figure 4). Next came the back legs. These legs have a 
flat where the side rail is mortised in. The shaper jig made quick 
work of shaping the back legs—but be sure you mark the leg with 
a registration mark so that you can mortise the legs and cut them 
all alike (Figure 5). The back leg is also tapered on the outside 
from the side rail to the top. I bandsawed the taper and cleaned 
it up on the jointer. Mortising the back leg was pretty straight 
forward using the template that had the mortise joinery layed 
out on it (Figure 6). Use the template and all the legs will be the 
same. Note that I also used the cutoff from the bandsaw to shim 
the leg on the mortiser.

Milling the shoe was very straight forward using a 17 degree 
tilt on the tablesaw and a 35 degree angle on the chop saw. Layout 
the crest rail and shoe mortises on the full scale drawing and 
then transfer them to mortising templates. I used a drill press 
mortising attachment to make the 1/4˝ mortises for the four back 
slats (Figure 7).

The crest rail was shaped using the shaper jig (Figure 8). I 
would have preferred that the crest rail be a little higher than 
2˝, but I was limited by the height of the shaper cutter and the 
spindle height of the shaper. Crest rail mortising was similar to 
the shoe. Layout the mortising on the full scale drawing, transfer 
to the mortising jig and cut the mortises (Figure 9). This time 
you will have six mortises to accommodate the back legs. Final 
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shaping of the crest rail is done on the chop saw set at 14° for the 
sides and a bandsaw curve cleaned up with hand tools for the top.

A word about the crest rail grain direction—I used 10/4 stock 
for the crest rail to accommodate the 2˝ arch. Use the crest rail 
template to find a pleasing grain arch in the crest rail stock. I was 
able to achieve this grain arch in most of the crest rails.

Back slats are shaped the same as the back legs. It is very 
important to transfer a registration line from the jig to the slats to 
ensure everything will line up. I shaped the slats double thickness 
and then bandsawed them in half to yield two slats. Keep up your 
lettering scheme to ensure all the chairs have a favorable grain 
stock match from the same boards. Also it is very important to 
make a few extra slats to allow for bad fit, grain match, knots, etc. 
I made about seven extra slats and used a few of them.

The front rail was next. Cut the mortises and shaped the 
bottom of the rail in that order. The side rails were more of a 
challenge. Use your full scale drawing to determine the angle the 
side rails meet the front and back leg. In my case it was 5 degrees. 
Unfortunately, I thought it must be a mistake in my drawing, so I 
used Terry Moore’s angle of  7 degrees. That caused a lot of hand 
work to get all the joinery to close up. A big lesson—trust your 
own drawing. If you wonder why I didn’t pick this up on the 
prototype, all I can say is the poplar is a lot softer than the cherry 
and my tenons were looser so I could easily take the prototype 
apart as many times as required. Lesson learned. Anyway, I cut 
the ends to 7° on the chop saw and then cut the mortises. In order 
to mortise angled tenons, I made a jig for the mortiser with a 7° 
wedge (Figure 10).

Now that most of the shaping was done and the mortising 
complete, it was time to make tenon stock and begin assembling 
the chairs. Before assembling, I eased most of the edges with a 1/8˝ 
roundover bit.

For slip tenon joinery, I normally assemble and glue the joint 
in one operation. In the case of the chairs, I glued the tenons in 
the rails and shoe first. It takes the time stress out of glue-up and 
also allows you to slightly undercut the shoulders to ensure the 
joints come together. You can see the side rails and shoe with their 
tenons in Figure 11. Note the ends of the tenons are angled to 
allow for longer tenons and more glue surface. You can also see 
in the figure the prototype poplar chair and the full scale drawing 
resting on the shaper. They were never far away.

I made a cutting jig for the back legs to ensure they were all 
the same length and the joinery was all in the same place on each 
one. Use the previous registration mark to align them on the jig 
and then cut to length on the chop saw, making sure you have the 
blade raised so you cut through the jig. To make the tenons on 
the top of the back leg and the slats I used a sliding shaper jig and 
stacked shaper cutters. A shim creates the proper angle for the 
tenons and a backer board prevents tear out (Figures 12 and 13). 
Hand tools are used to make the final two shoulders. 

Glue-up does not have to be stressful if done in an orderly way. 
Glue the front legs to the front rail and the back legs to the shoe. 
For the back legs, use the crest rail to keep everything square, just 
don’t glue it in yet. Once you have all the chairs up to this process, 
it is time to glue the back slats and crest rail. No matter how 
accurate you are, expect some hand fitting at this point. A sharp 
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chisel and patience is all that is needed. Once the dry fit looks 
good, glue it up (Figure 14 and 15). 

Next, glue the side rails to the front and back leg assemblies 
and you are almost done. Unfortunately for me, I didn’t believe 
my drawing, so I had a lot of hand work and some serious 
clamping to bring all my joints together (Figure 16). After all the 
chairs were glued up, I made corner blocks. My corner blocks are 
pretty substantial (11/4˝thick) and add structure to the chair. They 
are glued and screwed to the rails and shoe. Don’t use drywall 
screws—get some good fine thread screws, through drill and 
counter sink the block at an angle toward the legs. Use plenty of 
glue and an angle clamping jig to hold them in place while you 
drive the screws. The angled screw hole will draw the block into 
the corner (Figure 17).

This chair design uses slip seats. They can be installed either 
by rabbeting the inside of the chair rails or rabbeting the slip 
seat frame. I like the rabbeted slip seat frame because along with 
T-nuts and hex bolts through the corner blocks make for more 
structure for the chair. It is also less “fussy” than trying to get a 
perfect fit for the slip seat into the rabbeted rails. And finally the 
slip seat sits above the top of the front legs so you don’t have the 
end of the leg poking you in your leg.

I made a prototype to get everything worked out (Figure 18) 
and then made the final frames out of 3/4˝ baltic birch plywood. I 
cut a hole in the middle to accommodate a weave of upholstery 
webbing to give a soft feel. I rabbeted the bottom to fit the chair 
frame, rounded the edges, installed the T-nuts and it was ready to 
upholster. We chose real upholstery leather from Tandy Leather 
(www.tandyleatherfactory.com). Plan about four square feet per 
chair.

Upholstery is pretty easy. I installed the webbing, covered the 
top with closed cell foam (Index Packaging in Milton NH is a 
great source—www.indexpackaging.com), stretched muslin cloth 
over the seat and then stapled. Then on to the leather. I highly 
recommend you either buy or borrow a pneumatic stapler. I got 
mine from Harbor Freight and it uses standard T-50 staples. To 
install the leather, start at the front and staple across within 1/4˝ 
from each edge. Then go to the back, pull and staple in the same 
way. Do the same for the sides. For the corners, take the little bit 
of leather you have left on the corner, pull diagonally toward the 
center of the seat and staple. That’s all it is. Then staple all round 
the rabbet you made leaving no staple gaps. Now you know 
why you need a powered stapler—use a lot of staples so you will 
have a smooth finished look. Once that is done, cover the under 
side with speaker cloth which is porous and will prevent that 
occasional embarrassing “burp” when someone sits down hard. 

For finishing, I sanded to 320 grit and then sprayed five coats 
of General Finishes Enduro-Var. The chairs were rubbed out with 
very fine steel wool and wax. As I mentioned, hex bolts through 
the corner blocks through the seat frame to the T-nuts secured 
the seats. The project took about two months working part time 
to complete. These are our everyday dining chairs and even with 
seasonal movement issues considered, they are just as sturdy as 
the day I finished them. If you are looking to move your furniture 
making to a next level, try some chairs. You will learn a lot and 
have a lot of satisfaction when it is done. 
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by Bruce Wedlock

Perfect Dovetail Layout

Laying out dovetails can be handled in a number of ways. On 

one hand, with the sizes of the half pin and the full pin widths 

chosen, messy calculations are required to determine the layout line 

measurements on the end of the tail board. At the other extreme, 

one can just grab a saw and start cutting the tails, eyeballing their 

locations and angles. Here we will describe a third method that 

quickly accomplishes precise layout without any calculations by using 

a set of dividers. 

Start by laying out on the end of the tail board the desired half-

pin and full-pin width dimensions as shown at the right. The red half-

pin lines, typically on the order of the board thickness, are measured 

from the edges of the tail board, and the green full-pin width is laid 

out to the right of the right half-pin line. 

Set dividers on the left red half-pin line and walk off the desired 

number of tails, ending on the green full pin line. Adjust and repeat 

until the dividers hit the green line exactly. 

Beginning with this divider setting on the red half pin lines, walk 

off the number of pins, marking the tail board by leaving small 

impressions of the divider points. These dots are the tail cut locations. 

The illustration shows the result for two full pins. The black dots 

indicate the divider locations walking from the left half-pin line, and 

the red dots indicate the divider locations walking from the right half-

pin line. These tail cut locations are then squared across the tail board 

thickness. Finally, lay out the tails at the desired pin angle on the sides 

of the tail board. 

Note that we started with specific pin width dimensions and 

fitted an arbitrary number of pins to a tail board of arbitrary width 

with no numerical calculation or measurement. The pins and tails are 

each of identical size and are laid out in perfect symmetry on the tail 

board.

If the width of each full pin is P, the number of full pins is N, and 

the total length between the half-pins (red lines) is L, then the width T 

of each tail is given by:    
T =

L - (N x P)

N + 1

While not really necessary for small tail board layouts such as a 

drawer, this can be a useful calculation when determining tail layouts 

for a large carcass piece. 

Half Pin Width

Full Pin Width

Use only a set of dividers 

to quickly lay out dovetails.
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Back in 2012, I made my first of what is now four pieces. I made it 

my signature piece because no one else had a similar design at 

the time, that I’m aware of. The design idea came from a lampshade 

that my mom has (Photos 1 & 2). Every time there visiting, seeing it, I 

could not help think that something similar might be made in one of 

my turning designs. Finally on one visit I asked Mom if I could borrow 

the lamp shade. Mom was 89 at the time and she could not imagine 

what in the world I wanted to do with her lampshade. Well, with 

some persuasion and a great deal of reluctance, she agreed to let me 

borrow it.

I took some measurements and created some drawings. Still I 

had no idea how I could replicate the design into a wooden bowl. 

How could I cut a curved groove with a smooth consistent wall width 

where I could glue in a contrasting wood. I removed the glass inserts 

which left me with the bare wire skeleton of a shade. I kept turning it 

in my hands looking at it from different angles trying to imagine how 

it could made out of wood. Well I had the shade in my possession for 

a week. Mom used that lamp everyday and she made it clear I was to 

return it the following weekend. I’d get home from work, pick it up 

and look at it while turning it side to side wondering “How, there has 

to be a way”. 

One night looking at the wire skeleton at just the right angle I 

noticed that the wire loop top to bottom that had until now appeared 

to be curved was actually straight. It was then that I realized that 

there was a good chance I could replicate the bent wire look which 

only appeared to be bent (i.e. curved). 

Looking at my array of power tools, the tablesaw, the bandsaw, 

maybe a router, none seemed to provide a solution. I needed a way 

to make consistent cuts in a safe way. Somehow I had to find a way to 

secure the bowl so that it did not move. Any movement during the 

cut would certainly be disastrous for the piece and I likely would be 

My Signature Piece

by Claude Dupuis
Bowl 1
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injured in the process. I settled on trying the chopsaw and fabricated 

a holding fixture using scrap plywood. On the lathe I cut a shallow 

recess in the facing plywood to fit the exterior diameter of the bowl. 

I clamped the fixture to the chopsaw and clamped the bowl to the 

fixture (Photos 3–5).

I started out with a once turned sugar maple bowl that was trued 

up and left with its maximum thickness. I drew the outside diameter 

on a piece of MDF with a compass and laid out equal segments 

around the circle (Photo 6). I transferred the marks onto the edge of 

the bowl. With the bowl clamped in place and the bowl layout mark 

lined up with the cut path on the fixture, I make the first cut riding the 

skillsaw against the fixture guide strip. I re-sawed walnut for bowls 

1 & 2 and bloodwood for bowls 3 & 4 (Photo 7). I drum sanded the 

re-sawed materials to fit the saw kerf. I used the chopsaw on my first 

three bowls and it was very difficult to get a consistent depth of cut. 

It was simple to see the end of the cut on the outside, but I could not 

see the inside. Depending on where on a round blade I ended the cut, 

the depth of that cut varied on the inside. 

To solve this for my last bowl (Bowl A), I decided on a second 

method to make the saw kerf, the skillsaw. I made a fixture for the 

workbench (Photo 8). Note the clamp position on the bench (Photo 9). 

The vice jaw can move in and out without the fixture moving. This was 

important for two things, consistent cut locations and safety. I tacked 

a strip of plywood at 45° as a guide for the skillsaw. The straight 

section of opening through which the bowl is inserted directly in 

line with the inside face of the back of the vice jaw. That part does 

Bowl 2

Bowl 3

Bowl 4
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not change or move, it’s clamped in place. I inserted the bowl from 

below between the vice jaws, flushed it at the top of the MDF and 

lined up the layout mark with the cut (Photos 10 & 11). I then lined up 

the bowls spigot (temp foot for chucking) with tick marks on top of 

the vice jaw (Photo 12). Clamp it down and make the cut (Photo 13). 

Using this jig and method I was able to get consistent cuts with very 

little setup time. Line up the layout and foot, clamp it down and cut. I 

glue in one spleen at a time holding the bowl in a vice and clamping 

the cut (Photo 14). 

The saw kerf between the chopsaw and skillsaw were different in 

width. The skillsaw blade was thinner so I ran the splines, which were 

sized for the chopsaw blade through the thickness planner using 

double face tape to adhere the spleens to a scrap piece of wood. 

The spleens were glued in place using Titebond Original (Photos 

15 &16). I then go to the sander (Photo 17), sand the top edge and the 

exterior flush (Photo 18) so the spleen will not be in the way for the 

next cut and glue-up and also, it will ease the potential for damage 

when turned (Photo 19). After all the spleens are glued in, I finished 

turning the piece. Creating the steps in the turning provided some 

interesting zigzag detail that were unexpected in the first turned 

piece. 

The design is still experimental as grain direction is an issue. Both 

bloodwood pieces failed after one season (one of the glue joints let 

go). One of the walnut spleened bowls survived a season (the other 

is more recent) so it might be that walnut is a bit more forgiving than 

bloodwood where maybe it moves at the same rate as the maple. 

Perhaps using Titebond III with a higher viscosity might absorb a bit 

more glue in the cut slot and not be pushed out with the insertion of 

the spleen. I welcome your thoughts. Take care and turn safe. 

1 2
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What a cute girl. The way she stares slightly to the right 

of the camera with her big round eyes is engaging and 

compelling. We wonder what has caught her attention. Her position, 

her right hand to her cheek and leaning on it, seems so adult and 

self-possessed for one so young. Was she posed, or was she naturally 

a coquette? The bologna curls, the ribbon in her hair, and the 

porcelain-headed doll she is holding contradict her seeming maturity, 

reminding us she is after all a little girl, perhaps seven or eight years 

old. Her high button shoes indicate the picture was taken early in 

the 20th century, probably around 1910. We can comfortably assume 

she is no longer with us, but her image is so intriguing as to make us 

wonder who she was. Where did she live? What was her life like? 

This has been a test. If you focused on the girl you are not a 

chairmaker. Practitioners of our craft completely ignored the girl 

and were instead fascinated by a superb continuous arm Windsor, 

dating to the mid-1790s. We immediately spotted the partial spindle 

projecting above her right knee and realized this example has a 

braced back. We know it’s a desirable feature that antique collectors 

relish, readily paying a premium over a similar chair without this 

element. We noticed the bold turnings and the almost planer 

cheeks of the shield-shaped seat. Both tell us this chair was made in 

New York City.

There is unanimity of opinion that the continuous arm, or c-arm 

in chairmaker shorthand, is our craft’s apex. A successful c-arm is 

a symphony of elements, some working almost subconsciously 

on the viewer’s mind. This style is so difficult to get right that few 

modern makers can boast of success. It has additional distinctions. 

It is the only Windsor without an English precedent. The c-arm is an 

American chair that was later introduced into England, not the other 

way around. It was the last of the designs developed in the classic 

period. As we know, around 1800, Windsor chairmaking underwent 

a seismic shift. Curved bows and crests yielded to Sheraton inspired 

square-backed Windsors. The c-arm marked the end of Philadelphia’s 

dominance of the trade. During the 1790s, NYC became Windsor 

chairmaking’s beating heart and innovative brain. Philadelphia 

continued to produce prodigious amounts of chairs, but the best 

Windsors were being made by a cohort of chairmakers in New York 

who are well known to us—Thomas and William Ash, Walter McBride, 

John Always, Isaac Kitchel, David Coutong, John Sprosen, John De 

Witt, and others. It helps a lot that these guys frequently branded 

their chairs, allowing us to identify their work.

To understand why the c-arm was developed in NYC rather than 

elsewhere, it is important to consider the city’s then recent history. 

During the Revolution the British occupied NYC. Residents of means 

(merchants, craftsmen, etc.) fled, leaving the occupiers to pillage. 

Needing firewood, soldiers broke up furniture, tore down houses and 

disassembled ships. After the war, the people of NYC were left with a 

massive rebuilding project. This sparked commerce that was good for 

chairmakers.

from the bench by Mike Dunbar

Continuous Arm Windsor 
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Furthermore, the city was designated the capital of the new 

United States under the Articles of Confederation, a status it retained 

until the signing of the Constitution and Washington’s election as 

first president. Diplomats who had been in France during the war 

returned to serve in the new government. They brought back a 

taste for things French, and most importantly, furniture they had 

purchased in France. That nation had supported the colonies during 

the war and a grateful American public preferred things French over 

things British.

Repatriated diplomats were familiar with a distinctive French 

armchair called a bergère (shepherdess) perhaps because its shape 

resembled a shepherd’s crook. Its back was a vertical curve that 

flowed uninterrupted into horizontal arms. The bergère was copied 

by NYC cabinetmakers. In fact, both Washington and Jefferson owned 

similar leather-upholstered, revolving bergères they purchased 

from Thomas Burling. There can be no doubt the c-arm was a NYC 

Windsor chairmaker’s interpretation of the bergère. Their forms being 

so similar, and the c-arm’s appearance in NYC in the 1790s, provide 

compelling testimony. 

We have the c-arm because of these fortuitous circumstances 

that sparked its innovation. However, the timing was unfortunate. In 

barely a decade, the square-backed Windsor, with its bright colors 

and fancy decoration would become all the rage. The classic period 

and its bent backs that had dominated the craft since the 1760s, 

came to a close. Antique NYC c-arms are plentiful—expensive, but 

plentiful. That so many have survived suggests these chairs were in 

demand and were produced in large numbers in their short decade of 

popularity. 

C-arms were made outside the city. In fact, their distribution 

mirrors NYC’s regional trade connections. C-arms were made by 

Windsor chairmakers up both the Hudson and Connecticut Rivers. 

Both waterways empty into the sea close to NYC and provided 

inland population centers with navigable links to the city and its 

manufactures. C-arms were also produced along the Connecticut 

coast of Long Island Sound and in Rhode Island. Once again, these 

locations were engaged in regular trade with the city. However, mid-

Atlantic chairmakers, and particularly those in Philadelphia, did not 

make c-arms, suggesting regional jealousy.

The c-arm is good construction. The arm is securely anchored 

by the stumps and short spindles. The bends of the arms acts as 

springs, allowing the back to flex as it accommodates the weight of 

the sitter’s torso. This flexibility is also the chair’s weakness. Over time, 

wood becomes increasingly brittle and it is common to find antique 

c-arms broken at this location. The solution is bracing spindles. Fitted 

into blind holes, they act like lally columns, supporting the back and 

limiting the amount of flex. A braced back has saved many a c-arm 

from damage.

We have our image thanks to Kodak. In 1903 the company 

introduced its No. 4A Folding Pocket Camera. It used postcard-sized 

film. Four years later the company created a pre-printed postcard 

that could have a photo developed on the reverse. Kodak called 

these Real Photo postcards. They became all the rage as they allowed 

ordinary people to personalize postcards by adding their own 

pictures. One only needed to apply an address and a stamp. Itinerant 

photographers used Real Photo to create a postcard on the spot, in 

a home. I suspect that is what happened here, as a photographer’s 

backdrop is hung behind the subject.

This particular postcard was addressed but never mailed. It was to 

have been sent to Miss Lilly Hess in Stone Ridge, NY, a hamlet in Ulster 

County, north of NYC. In the message, the correspondent identifies 

herself as Miss Dolores M. Ayers of Cornwall on Hudson. The two 

locations are about 40 miles apart. Miss Ayers expresses her desire to 

see “the little girls” when she returns in April to go to school. The girl 

in the picture is perhaps one of those she had in mind. 



Years ago while visiting an art museum, I saw students copying 
paintings. I wondered, “What is the value of that?” Later 

when restoring balusters and porch posts, I found that copying 
masterworks of the past expanded my understanding of design. 
A century-old artifact such as a baluster provides a window 
into a former time when decorative architectural details were 
made by hand and customized for each building. For me, every 
architectural restoration job is an education in design. 

One of the most challenging problems in the restoration of 
an old house is the replacement of broken or missing balusters. 
Often in old houses there are three balusters on each step, and 
the total number can be in the hundreds. Inevitably there are a 
few broken ones, because the most stylish designs are frequently 
the most delicate—about 13/8˝ square, and the minor diameter 
of the turning can be around 3/4˝. So with kids playing on the 
stairs, vacuum cleaners, and inevitable accidents, some balusters 
get broken.

In this article I will take the reader through a typical baluster 
job—in this case ten balusters. Notice that there are three 
different lengths on the stairs, and a fourth length used for the 
balcony, or landing—More complex stairs with volute rails can 
have a multitude of lengths.) The original balusters from this job 
were chestnut, and the customer wanted to use oak, which has a 
similar grain.

The best quality open stringer installations use three balusters 
on each step. The illustration by William W. Klenke shows two 
different ways to do this. Notice that the length of the top and 
bottom squares are constant, and the length of the turned section 
varies. [Klenke illustration.

After the stock has been milled, the correct length is determined 
and the squares are sorted with the samples—Photo 1. I always 
make replacement balusters 1˝ longer than the sample to allow 
for final fitting at the job site. Balcony rails are easy, but on the 
stairs the tops of the balusters are cut at an angle and careful 
fitting is necessary to make sure the balusters are plumb. Usually 
the bottom of the baluster is attached to the stair with a short 
tenon (turned) that fits into a drilled hole in the stair tread, but 
in this case the balusters are dovetailed into the end of the tread, 
and the joint is covered with a nose moulding. This joinery is 
used in higher quality construction, and is noted in the Klenke 
illustration. 

Two things make balusters difficult: 1) They are usually very 

long and thin, so a steady rest is required to control workpiece 
vibration, and; 2) They are installed very close together, so small 
errors in duplication are noticeable. As you read this article, 
you will get information on both of these disciplines of spindle 
turning—how to use steady rests, and duplication methods.

The flat surfaces of the square parts (pommels) should be 
finished before turning, because it is very difficult to sand, scrape, 
or plane these surfaces without damaging the turned portion. In 
photos 2 & 3, the scraper is being pushed in the direction of the 
arrow with the narrow edge of the blade doing the cutting instead 
of the conventional way of leading with the face. Even though 
the rake seems to be positive, the edge will not catch because the 
blade is almost flat down on the wood. It is not necessary to flex 
the scraper because the curvature is ground into the shape of the 
edge. Many woodworkers are not familiar with this method, but I 

Balusters

From The Art of Woodturning (1954, Chas. A. Bennett Co., Inc.) by 
William W. Klenke.

22 Fall  2014—Vol 6 No 3

One of the most challenging problems in the restoration of an 
old house is the replacement of broken or missing balusters.

at the lathe by Jon Siegel



learned it from a one hundred year old book. For a more detailed 
description see my article—Re-Thinking Scrapers, in The Old Saw, 
June 2007, Vol. 18, No. 5 available at www.gnhw.org.

After the length is cut (1˝ extra) the squares are centered. The 
jib shown in Photo 4 consists of a fence and a hardwood block 
with a spike—both are clamped to the bench. This jig is fast and 
very accurate, even on ring-porous wood like oak or ash. It is 
probably not worthwhile to set up this jig for four table legs, but 
for eight or more pieces (16 ends), it is extremely efficient.

The spike consists of a wood screw with its head sawn off 
and ground or filed to a point. The block containing the spike is 
clamped to the bench on top of a wedge or shingle that provides 
height adjustment. The spike is not set exactly on center, but 
rather it is slightly low and inside. It enlarges the hole by pressing 
the wood into the corner against the bench and fence. This is the 
secret to its accuracy: it will not lift the wood off the bench or 
away from the fence.

When the workpiece is first mounted on the lathe, the centers 
establish their position. On ring-porous wood like oak or ash, the 
lathe center will tend to drift into the nearest soft layer instead of 
staying where it belongs. Corrections can be made by bumping 
the work at the end. The tailstock ram is then re-tightened as the 
lathe center assumes its new location and penetrates deeper. The 
ability to make fine adjustments of the location is what makes 60° 
centers superior to cup centers for precise work.

The Steady Rest
The first order of business is to create a smooth area (journal) 

approximately 2˝ wide to accommodate the steady rest—Photo 
5. The steady rest is positioned near the middle of the turning, 
because that is where the amplitude of vibration is the greatest. 
Use of the steady rest was covered in my previous article in 
The Journal, Summer 2011, Vol. 3, No. 3, that includes the 
following statement…

We should remember that a bow can play an infinite number 
of notes on a violin, serving only to stimulate the natural harmonic 
frequencies already present in the string. In the same way, every 
woodturning has certain frequencies that it tends to vibrate, and all 
we must do whilst turning is not encourage it—or failing that, at 
least not give it room to achieve significant amplitude.

1 Squares cut to length—The squares are cut to their final 
length plus one inch to allow for fitting at the job site.
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2 Scraping squares—After marking, the parts that are to remain 
square (not turned) are scraped to the final finish.

3 Not this way!—The conventional method of flexing the 
scraper is not suitable for narrow workpieces.

4 Centering jig—The square slides against the fence and into 
the spike four times and rotated 90° after each hit.
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5 Preparation for steady rest—The area where the steady rest 
is to be placed must be smooth and totally free from chatter 
marks.

6 Steady rest engaged—Setting the steady rest is the first step, 
and after this is done there will be little or no workpiece 
vibration.

7 Cutting the square transition—Start the cut slightly inside the 
line, and sneak up on it with successive cuts as you reach the 
proper diameter. Notice that the left side bevel of the chisel is 
exactly in the radial plane (square to the axis.

8 Transition is a straight line—Check that there is no curvature 
of the line.

9 Filing notches in marking board—Use a triangular file to 
make notches in the marking board parallel to the grain of 
the top veneer.

10 Using the marking board—The board rides against the 
shoulder, and the pencil rests in the notches in the board. 



After the steady rest has been engaged, the transition cuts and 
the roughing can begin— Photo 6. 

Transitions Cuts
Square transitions are rarely used in furniture, but are 

frequently seen in balusters because they are derived from the 
architectural form of a classic column on a square plinth. Square 
transitions are more difficult to turn than the usual angled ones, 
because they require greater accuracy—Photo 7. The cut must 
be exactly square to the axis and when done correctly, the line is 
straight and has no detectable curvature—Photo 8.

Marking Boards
The use of marking boards was covered in my article— 

Duplication, The Old Saw, Volume 21, No. 2, November 2008. 
More than a “story stick”, the marking board has physical 
indentations to receive the pencil. These notches are made with 
a triangular file—Photo 9. Notice that the grain of the plywood 
is oriented so the file marks are parallel to the grain of the top 
veneer. In use, the corner of the board rubs against the square at 
the transition. This method is very fast and accurate, producing 
identical markings every time—Photo 10. Some details are at 
a smaller diameter, and after secondary roughing the marking 
board is used again in an operation I call “making a remark”—
Photo 11.

Other Turning Operations
Photos 12 through 15 show operations that are routine to the 

turning process. Setting-out requires holding the parting tool in 
one hand and the caliper in the other—Photo 12. You know you 
have reached the correct diameter when the caliper falls through. 
This is a necessary skill for spindle turning. Photo 16 shows all the 
chisels I used for this project (some I made myself ). The shapes 
are decidedly “old school”, and none of my gouges have “side 
grind”.

Working in Steps
If you remember only one thing from this article, it should be 

this—The key to duplication is working in steps. Do not attempt to 
turn the entire piece in one set-up. Instead do only a small section 
of the work, take that piece off, and do the same small section 
repeatedly on all the pieces. There are many advantages to this 
method—some mechanical and some mental.

1 Fewer movements (re-adjustments) of the tool rest and 
the steady rest.

2 Fewer number of chisels being used at a given time.
3 Fewer number of calipers being used at a given time—

reducing the possibility of mistakenly using the wrong 
one.

4 Fewer operations in a cycle, allowing faster memorization 
of the sequence, shapes and angles—leading to better 
duplication.

5 Easier sanding with the tool rest completely removed 
from the lathe. 

For this project, each of the balusters was removed and 
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11 After secondary roughing, the marking board is used again.

12 Critical diameters are set out with parting tool and caliper.

13 Material is removed quickly with 3/4˝spindle roughing gouge.

14 For finishing, the spindle gouge is used with a shearing “pull 
cut”, which means that the handle is ahead of the cutting edge.
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17–21 Second stage, third stage, fourth stage, fifth stage, final—These photos show some of the steps in the turning process. 

15 Inside corners are fixed with a skew chisel (this one has a 5/16˝ 
round section).

16 These are the chisels used to turn the balusters: A—3/4˝ spindle roughing gouge; B—parting tool; C—1/2˝ skew; D—1/2˝ 
spindle gouge; E—3/8˝ spindle gouge; F—5/16˝ spindle gouge; G—1/4˝ spindle gouge; H—5/16˝ chisel. F, G, and H, were 
made by the author from W-1 tool steel and heat treated to a hardness of Rc-63. See article in The Old Saw, Vol. 18, No 4, 
April 2007, Woodturning Chisels You Can Make.



replaced on the lathe (or reversed end-for-end) about 10 times—
Photos 17–21 and Photo 22.

I know many experienced turners who do not use this method. 
I think they got into a bad habit of never removing the workpiece 
from the lathe until it’s finished because they started out using 
poor lathe centers (and possibly are still using them). They know 
that if they take the piece off the lathe, it will be difficult to get 
it back on center again. However, well tuned lathe centers will 
allow you to remove and replace the workpiece, or reverse it end-
for-end, any number of times—and always return it precisely to 
center without fuss and without fail every time. If you do not 
have this, then you are working at a great disadvantage.

The Way It Is—And the Way it’s Supposed to Be 
One of the design features frequently seen in architectural 

wood turnings such as balusters and porch posts is a square 
decorative element in the middle of the turning. While these 
are emblematic of a sophisticated style (and noted in the Klenke 
illustration), it seems that in this case the turner simplified the 
original design by eliminating the decorative square element in 
the middle—Photo 23. I made an extra baluster with the design 
as I think it should be (and probably was originally), and added 
it to my collection—Photo 24. Photo 25 shows elongated square 
elements that incorporate decorative transitions—Photo 25. 
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22 Sequence of turning legs—This photo shows another 
example of turning in steps.

23 Compare—With and 
without the square 
element.

24 Square decorative element—Similar examples of a thin 
square element.

25 Other examples of 
square elements.
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I recently completed a dining table made from Claro Walnut that 

led me into some unusual woodworking territory that I’ll outline 

below. But first a few words about the design. 

The people who asked me to make it already had a few pieces 

of furniture I’d made so were familiar with my design eye. The table 

would have to seat ten people comfortably and twelve in a pinch. 

They also wanted it to feel intimate when four or six people sat at it. 

Their current table was too wide so we ended up with a top size of 

40” x 103” with gently curved edges. The narrower width was the key 

to making it feel intimate with small groups of people. We also didn’t 

want it to feel like it was over taking the room and after seeing it in 

place, the narrower width really contributed to that.

We discussed a few different woods and selected Claro for it’s 

interesting figuring and colorings. I had scouted a few planks online 

but the material is quite expensive so looking at it in person was 

something I needed to do. As you can see from the photos this wood 

can appear quite nasty in the rough. It’s common to have cracks, 

defects, occasional embedded bullets or nails- all understandable 

coming from very old trees. I settled on two planks with the idea that 

there was enough wood in both to compose an interesting top. As I 

started working the material in the shop I saw that each plank had it’s 

own distinctive coloring and grain structure. Both were beautiful but 

I could see I wouldn’t be happy matching material from both planks 

in the top. I settled on using the larger of the two and after a careful 

surfacing and cutting plan to remove or repair the cracking that ran 

down the center, I realized I could get the top out of one plank. 

It’s common to see people take the approach of accepting the 

defects in these massive planks and, as a homage to the natural 

beauty of the wood, just use them as they are. Sometimes dovetail 

keys are installed to stabilize areas that need it. This was done most 

successfully and notably by George Nakashima. I too like the natural 

beauty of the wood but I am more interested in working with the 

material to bring my personal design ideas in to being.

The plank was cut down the center on a “dog leg” type line and 

after I had the defects in the center of the plank taken care of, I was 

able to glue the two halves back together soundly. There were still 

some areas that needed work and the grain matching at the glue 

line was not acceptable to me. The plank was about two feet longer 

than the finished table length so I cut off the top of the plank and re-

sawed a bunch of blanks that were 6˝ x 1/2˝ x 24˝ plus or minus. These I 

shaped and dropped in as a series of inlays that ran down the center 

of the plank (see photos). I was after three things with this idea.

1 Mask any other defects that were present.
2 Blend the grain flow.
3 Create a subtle abstract pattern that was akin to crotch 

figuring.

Walnut Dining Table by Ted Blachly
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The inlays were all knife cut in and I realized I was drawing on skills 

that I had developed many years ago when I worked on repairing 

defects in antique paneling in old houses.

I added a rim of thicker material around the perimeter of the table 

to accomplish a design detail I wanted. The edge thickness is about 

1-5/8˝ in the middle of the long side and thins to about 7/8˝ at the 

ends. The shaping is done on the underside and gives the top a light 

wing like feel. I developed a breadboard end with an expansion joint 

in the center. This allowed me to mitre the corners in the rim detail 

and still let the plank expand and contract.

The base was a simple arrangement of four legs with some central 

beams, much like what would be done on a trestle table. There was 

ample room for peoples legs while sitting at the table—something 

you might not get with an elaborate pedestal base. I’ve been making 

tables since 1972 and I’m happy to have added this one to the pile. 



Mortise and tenon joints are commonly used to join the corners of flat 
frames, such as for frame and panel doors. The crosspieces are the 

rails and the uprights are the stiles. Typically, the tenons are made in the 
rails and the mortises are made in the stiles.

There are two schools of thought when it comes to making tenons by 
hand. First is that you should be able to fit the tenon right off the saw. This 
is certainly fastest, requiring no additional steps, but it takes a while to 
develop that skill. Second, more practical for the novice, is to deliberately 
saw the tenon fat, then pare it down to exact size.

Likewise, there are two common methods for mortising. First is to chop 
it out with a chisel. Second is to drill the bulk of the waste out, then pare to 
the lines. Just as expecting a tenon to fit right off the saw is challenging for 
a beginner, so is getting a good mortise right off the chisel.

The difficulty in both cases is keeping the tool exactly on the line 
through the entire cut, straight and without any vertical or horizontal twist. 
The result may be a meandering mortise edge, or mortise walls and tenon 
cheeks with various bulges and hollows. This makes it difficult to get a snug 
fit, and imparts twist or misalignment to the tenon when inserted.

Almost anything you do to try to clean up the joint ends up loosening 
it. The tenon that was gauged to the same chisel width as the mortise no 
longer matches it.

After watching Phil Lowe at the Furniture Institute of Massachusetts use 
the saw and pare method for tenons very convincingly, I started teaching 

my students that way. However, they had difficulty 
with the paring. Handling a chisel this way is not a 
familiar operation.

To help students develop this skill, I created the 
four-stroke tenoning exercise. With four strokes of a 
paring chisel, you get an exact tenon cheek.

Once you get this exercise down, you can apply it 
directly to the actual tenon-making. Saw the bulk of the 
tenon, then pare to the lines.

You can also apply it to the mortise in a hybrid of 
the drill and pare method. Chop the bulk of the mortise 
with a chisel, then pare to the lines.

The result is a method that allows you to make 
precise, slip-fit mortise and tenon joints that rival the 
fit of joints made with a mortiser and tablesaw dado 
stack (Fig. 1). It works in any wood, from soft pine to 
fine mahogany and hard oak.

The key is that this breaks both the mortise and 
the tenon into rough and fine operations. The rough 
operation wastes most of the material quickly with 
minimum concern for precision. The fine operation 
then removes the last bit of waste with maximum 
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Learn to make precise, slip-fit mortise and tenon joints that rival the fit of 

joints made with a mortiser and tablesaw dado stack—saw the bulk of the 

tenon, then pare to the lines. Then apply the same techniques to chop the bulk of 

the mortise with a chisel, then pare to the lines.

close grain by Steve branaM

Four Stroke Mortise & Tenon



precision. Because there’s only a small amount of material left, it’s likewise 
a quick operation.

Stock Preparation
Square up some 3/4˝ stock 2˝ wide. This is a typical size for cabinet door 

rails and stiles.
Mark a reference face and edge on each piece. You’ll work both rail 

and stile pieces with face sides up to keep things properly oriented. Always 
check your marks to verify that both reference faces are facing the same way.

Tools
For marking, you need a sharp marking knife, a dual-pin mortise 

marking gauge (or two single gauges you can set to the separate sides of the 
mortise) and a square.

To saw out tenons, you need rip and crosscut joinery backsaws (you 
can get by with just a rip backsaw, since the teeth are small enough to do 
a reasonable crosscut) and a bench hook. To pare them, you need a paring 
chisel (or a bench chisel that has been sharpened to the range of 20° to 25°). 
This chisel isn’t meant for heavy chopping. The thinner edge isn’t durable 
enough for that. But it excels at taking very fine, precise shavings.

To chop mortises, you need a mortise or bench chisel. It’s width 
determines the width of the mortise. This in turn dictates the thickness of 
the tenon. For easier cleaning out of waste, you need a narrow chisel.

The Exercise
For this exercise, you repeatedly pare a tenon cheek and shoulder on 

practice stock until it’s too thin to work with. Then you cut it off, flip the 
piece over, and do the same from the opposite face. This gives you practice 
with face grain in both concave and convex orientations. Repeat it in several 
different woods to get experience with their different grain characteristics.

Marking Out—Lay your paring chisel across the face at one end. For the 
exercise, the width of this chisel determines where to put the tenon shoulder. 
Mark the shoulder line across at this point with the marking knife and 
square. Use light repeated passes for a good clean line at least 1/32˝ deep.

The knife line accomplishes two things beyond simple marking. First, it 
cuts the outer layers of wood precisely for a clean, straight shoulder. Second, 
it creates a recess to set the edge of the paring chisel into, registering it 
precisely.

Mark the tenon cheek line with the marking gauge. Scribe a line along 
the edge from the shoulder line to the end, about 1/16˝ from the front face, 
again using light repeated passes for a good clean line. Since you’ll be paring 
this face off and repeating the exercise, set the gauge to mark from the back 
face. Continue the scribe line across the end grain and along the other edge.

Like the knife line, the scribe line forms a recess to set the paring chisel 
into, registering it precisely. For visibility, run a sharp pencil down the 
scribe line all around.

Sawing the Shoulder—This is the simplest step. Saw a rough shoulder line 
about 1/16˝ away from the knifed line in the waste. Rough means this saw 
line doesn’t need to be precise or fine. Just don’t saw any deeper than the 
gauge line (Fig. 2).

Paring the Cheek—Now we come to the four strokes of the paring chisel. 
The first two are not precise. They allow you to thin down the paring and 
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1 Hand-cut mortise and tenon joint with a snug slip 
fit rivaling machine-cut joints.

2 The exercise piece knifed, scribed and roughly 
sawn about 1/16˝ from the line.

3 The first stroke, halfway through the waste 
thickness to thin it down, parallel to the end grain 
scribe line.

4 The second stroke, meeting up with the first.



observe how the grain is behaving. The final two strokes are where you 
commit to your most careful work.

This is like handling a pool cue. You want to line up your shot, then take 
it, smoothly and with control. But it doesn’t have to be fast.

Line up the first stroke. Set the edge of the chisel halfway through the 
total thickness to be removed. Sight down the length of the back of the 
chisel and align it parallel with the darkened scribe line across the end grain.

Take the stroke (Fig. 3). Lean your body into it slightly as you apply 
steady hand pressure forward at the handle. Grip the chisel against the 
wood with the thumb while pinching the back of the wood with the finger. 
This keeps them safely out of the cutting path and keeps the chisel flat 
against the wood, applying braking control so that you can stop roughly 
halfway across.

For the second stroke, repeat from the other side (Fig. 4). Ideally it 
should meet up with the first stroke. Pay attention to what the grain does 
for these two strokes so you know how to deal with it on the final strokes.

The last two strokes are where you need to bring all your skill and control 
to bear. These are the precision steps. 

For the third stroke, set the chisel into the scribe line on the side to place 
it at exactly the right position. Align the back exactly with the end grain 
scribe line. Push and watch carefully as it splits the line, correcting the 
steering minutely as you go (Fig. 5).

Repeat for the fourth stroke from the other side to remove the final 
waste (Fig. 6).

If hand pressure isn’t sufficient, give the end of the chisel handle a little 
forward bump with your palm. This should provide just enough impulse 
to start cutting, yet not enough to completely blow through the cut out the 
other side. You may need several successive bumps.

Checking & Correcting the Cheek—While you can do the whole job in four good 
strokes, things don’t always go smoothly. The chisel may dive into the cut, 
or be deflected out. The wood may fracture and tear. Different woods will 
behave differently.

The four strokes should leave a mostly flat surface, with just a few 
bumps or divots. There’s nothing you can do about cuts that have removed 
too much, so it’s better to err on the side of leaving high spots. They can be 
pared down flat with the rest.

Run you fingers or thumb back and forth over the surface to detect 
small variations. Lay the flat back of your chisel across the face to see if it 
rocks or is out of parallel, like using a winding stick.

To make the high spots visible, rub your pencil on the chisel back, then 
lay it across the surface and rub it back and forth. Removing these spots is a 
delicate operation. Any extra material you remove beyond what’s necessary 
will diminish the fit of the tenon.

To pare off a high spot, angle the chisel so it’s taking a skewed cut across 
the grain and use your thumb to push it sideways (Fig. 7).

Don’t remove material around low spots to level the whole surface. That 
just makes the whole tenon thinner and looser in the joint.

Paring the Shoulder—This final step makes the shoulder as precise as the face 
using the knife line you made in the beginning.

Using just the corner of the chisel, set the edge in the line and push 
forward to cut. That concentrates the cutting pressure on just a small 
amount of end grain which is the most difficult to cut. Push in to meet 
the face.

Repeat this progressively across the shoulder. Use the remainder of the 
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5 The third stroke, with the chisel set into the side 
scribe line, paring exactly down the end grain line.

6 The fourth stroke meets the third to produce a 
precise, flat face.

7 Skew the chisel and push sideways with the thumb 
for a very fine cut to take down high spots.

8 After several repetitions in our exercise, the face is 
wider than the chisel, so make an extra crosscut to 
divide it into sections.



chisel width to keep it registered flat on the shoulder. The dual registration 
actions of the knife line and the cut portion of the shoulder give you a 
good clean shoulder.

You know that the very edge of the shoulder is straight and clean, 
because that was formed by the knife cut. Any deficiencies in your chisel 
work will be back from this line, hidden in the joint.

Be sure to cut straight in, perpendicular to the cheek. If the chisel angles 
up, the shoulder won’t seat all the way in the mortise. Some people like to 
deliberately undercut the shoulder (chisel angled down just a bit) to avoid 
this.

If the corner of your chisel starts to dull, use the other corner and work 
from the other end of the shoulder.

Repeat—Do this exercise repeatedly on the same face, knifing a new shoulder 
line 1/16˝ from the existing one, scribing a new cheek line 1/16˝ closer to the 
back, sawing down the existing shoulder to the scribe line, then paring the 
cheek and shoulder precisely.

Eventually you’ll have extended the length of the tenon so that it’s too 
large for the width of your chisel. To deal with that, make another saw cut 
across the center of the cheek, and do the four-stroke paring across each 
section individually (Fig. 8). When making real joints, that’s how you make 
tenons that are longer than your chisel width. Just divide the surface up 
into as many sections as it takes.

Once the tenon gets too thin to work, cut it off, flip the workpiece over, 
and repeat it all from the other side with the growth rings oriented the 
other way.

The Mortise
Now it’s time to make a real joint. Applying the four-stroke method, 

you’ll first chop the bulk of the mortise out in the traditional method, then 
pare precisely to the final width, producing smooth, flat walls.

Layout—Mark the width of the rail (the tenon piece) on the edge of the stile 
at the end (the mortise piece). Leave about a half-inch of extra length on 
the stile. This is called the horn; it provides extra wood to maintain strength 
to avoid splitting or blowing out the end grain when chopping the mortise. 
You’ll saw it off and plane it flush after the joint is glued up.

Mark the length of the mortise in between the rail width marks, 
about 1/8˝ to 1/4˝ in.

The trick to all this is in the setting of the mortise gauge. Normally 
you set the width of the pins by setting your mortise chisel on them and 
adjusting them so that their tips are the width of the chisel.

Instead, drop the chisel between them so that the chisel fits between the 
pins (Fig. 9). This offsets the tips, which do the actual marking, by about 
1/32˝ each side. That’s it. You’ve just compensated for the paring you’ll be 
doing.

This affects the size of chisel you use. The width of a mortise should be 
between 1/3 and 1/2 the thickness of the stock. Less than 1/3 and you’ll have 
strong mortise walls but a weak tenon. More than 1/2 and you’ll have a 
strong tenon but weak mortise walls.

You still need to follow these guidelines, but now you have an extra 1/16˝ 
of width to factor in. So your 1/4˝ chisel that was a perfect third of 3/4˝ stock 
will no longer produce a mortise exactly 1/3 the thickness. However, it’s still 
within the 1/2 requirement.

If you need the mortise to be a specific width, such as a 1/4˝ mortise that 
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9 Set the gauge pins so the chisel fits between them, 
making their points wider than the chisel.

10 With the gauge body tight against the reference 
face, scribe the mortise width down its full length. 
Use light, repeated passes to get good lines.

11 

Chop straight 
down with the 
chisel bevel 
facing the 
direction of 
travel. Start about 
1/8˝ away from 
the end of the 
mortise and make 
successive cuts 
about 1/8˝ apart.

12 Lever the waste out as you go. The chisel will go 
deeper with each cut.



matches up exactly with a 1/4˝ groove to accept the panel in a frame and 
panel door, you’ll need to use a narrower chisel.

Adjust the body of the gauge until the pins are reasonably centered on 
the thickness of the stile when referenced from the face side. Always use the 
face side for marking both parts. That way, if the mortise is slightly offset 
from center, the tenon will be correspondingly offset. But if you turn one 
or the other upside down, the offset will be on the wrong side.

With the face of the gauge against the face side of the stile, scribe the 
mortise between the end marks (Fig. 10). Darken the scribe lines with a 
pencil. Keep the gauge at this setting for marking the tenon.

Chopping the Mortise—Start the mortise chisel about 1/16˝ to 1/8˝ in from the 
near end mark, holding it dead vertical, centered between the gauge lines 
(Fig. 11). The key is to have the bevel facing the direction of travel down 
the length of the mortise.

Make the first cut very lightly, about 1/16˝ deep. Then advance the chisel 
1/8˝ to 1/4˝ and drive it a little deeper with the mallet, levering forward to 
pry out the waste (Fig. 12). For each step forward, you can drive the chisel 
deeper. By the time you’ve progressed 1˝ down the length of the mortise, 
the chisel should be going in about 1˝ deep.

The wedging action of the bevel on the forward side pushes the chisel 
back into the cut, breaking the wood out. Meanwhile the end grain wood 
ahead of the chisel will be cut at the bevel angle.

Proceed this way progressively deeper until you reach about 1/16˝ from 
the far end (Fig. 13). Pay attention to the total depth so you don’t go too 
deep.

At this point, the mortise will be an inverted triangle in the wood, 
stepped in increments on the near slope and cut smoothly on the far slope.

Use the narrow chisel for cleaning out. Push it down the near slope bevel 
up, cutting down the steps. Its narrower width allows it to fit in easily and 
its narrow edge concentrates the cutting force.

Spin the primary chisel around at the far end, so the bevel faces the near 
end, and chop the return path the same way as the outgoing path. Because 
there’s little or no wood behind the chisel now to resist it, you’ll notice it 
slides backward and deep quickly. Clean it out again with the narrow chisel.

If necessary, make another series of cuts to go deeper. The narrow 
chisel is useful for getting at the bottom here, since the primary chisel can 
get jammed up along the walls as the mortise gets deeper. Use the tip to 
perforate the floor and break up the fibers, then scrape it back and forth.

Now finish off each end. Set the primary mortise chisel on the end line, 
bevel facing into the mortise. Make sure it is dead vertical both side to side 
and forward and back. Look along both axes to verify. Once you’re sure, 
chop straight down. It should be easy because there’s very little wood to 
remove. Clean out this last bit of waste.

Paring the Mortise—As with the four-stroke exercise, the gauge lines form a 
recess to drop the paring chisel into, precisely positioned.

Set the edge of the paring chisel into the center of the gauge line, bevel 
facing into the mortise (Fig. 14). Sight down it and along its side to make 
sure it’s perfectly vertical. Pinch it to the mortise wall with finger and 
thumb as you push straight down with steady pressure. It should be easy to 
pare across the grain because there’s only a thin layer left.

Repeat as necessary depending on the chisel width to pare the full length 
of the mortise. Spin the chisel around and do the other wall (Fig. 15).

Chop down the parings in all four corners with the primary mortise 
chisel and clean them out. This chisel fits easily now, since the mortise is 
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13 Make the final cut about 1/8˝ from the end.

14 Set the paring chisel in the scribe line, pinch it 
against the side, and push straight down.

15 Pare the opposite wall the same way.

16 The completed mortise with wall parings.



wider. The completed mortise should have smooth, straight walls and ends 
(Fig. 16).

Checking and Correcting the Walls—Drop the edge of the paring chisel into the 
bottom of the mortise with the back flat up against the far wall. Sight down 
the side to see if it stands up perfectly vertically (Fig. 17). Spin the chisel 
around and check the near side the same way.

If the chisel isn’t standing vertically, the wall is sloping. If it’s sloping 
inward (narrowing at the bottom), you can carefully pare down a bit in the 
bottom portion of the side to get it vertical. Just don’t remove too much!

If it’s sloping outward (widening at the bottom), you’re in trouble. You 
can pare the upper parts of the wall, which means you’ll need to make the 
tenon fatter...and now you’re down the whole problem path we were trying 
to avoid. So err on the side of walls that slope inward.

The Tenon
Applying the four-stroke method, you’ll first saw the bulk of the tenon 

cheeks off, then pare precisely to the final width, producing smooth, flat 
faces.

Layout—The critical measurement on a rail is the distance between the 
tenon shoulders on the ends. The actual length of each tenon depends on 
the depth of the mortise it will fit into.

The tenon should not quite bottom out in the mortise. You need to 
leave some room for glue, otherwise the hydraulic action of the glue will 
keep it from seating all the way.

Knife the shoulder line squared all the way around the rail. This needs 
to be a very careful marking job because it will determine how well the 
shoulders of the tenon seat against the stile.

The key to this is making sure that the body of the square is always held 
against a marked reference surface, either reference face or reference edge. 
Double check this every time you put square to wood. Always set the knife 
in the last line and move the square up to it. That ensures there’s no error in 
the positioning of the square.
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17 

Use the paring chisel to 
check for a straight wall.

18 The tenon knifed, scribed and rough sawn for both 
cheek shoulders.

19 Make the first saw cut on the corner of the tenon 
cheek, parallel to the scribe lines, leaving about 
1/16˝ waste to pare off.

20 Saw the last corner.

21 Stand the piece upright in the vise and saw down 
the remainder of the cheeks.



Mark the cheeks along the sides and end grain using the same gauge 
setting you used to mark the mortise holding the gauge against the reference 
face of the rail. Darken the scribe lines with a pencil.

Sawing the Shoulders—Hold the rail in a pair of bench hooks and saw rough 
shoulder cuts on each face 1/16˝ away from the knifed shoulder line, just 
down to the cheek lines, using a crosscut backsaw (Fig. 18). Saw shoulder 
cuts on the edges, just deep enough to break the surface and leave a kerf 
for later.

If the tenon is longer than the width of your paring chisel, make one or 
more additional crosscuts to divide the tenon up into sections that you’ll 
pare independently.

Sawing the Cheeks—Holding the rail angled in the vise, saw rough cheek cuts 
1/16˝ away from the gauged cheek lines, using a rip backsaw (Fig. 19). Saw 
diagonally down one corner on both cheeks, then flip the piece around and 
saw the other corners diagonally (Fig. 20).

Straighten the rail up in the vise and finish the cuts straight across, 
removing the cheek waste (Fig. 21). These cuts don’t have to be pretty, they 
just have to remove the bulk of the waste.

Paring the Cheeks—This is where the practice from the four-stroke exercise 
comes in. This is the fine precision work that will determine how well the 
joint fits.

Pare the front face with four strokes per section (Fig. 22), then pare the 
back face (Figs. 23-26). As with the exercise, lay the flat back of the chisel 
across the cheeks to check for high spots. Carefully pare these down using 
the skewed sideways sliding cut.

Cutting the Tenon to Width—Orient the tenon properly with respect to the 
mortise and mark its width from the mortise. This fits the tenon exactly 
to the mortise. Saw down the tenon with a ripsaw to remove this waste 
(Fig. 27). You may need to crosscut it a bit more at the base of the side 
shoulder to meet this cut.

Paring the Shoulders—The final trimming is to pare the shoulders down at 
the knifed shoulder line. This will be very visible and will affect how the 
rail snugs up against the stile. Remove this waste a little at a time, using the 
corner of the chisel progressively along the shoulder (Fig. 28). If that corner 
starts to dull, come from the other direction using the other corner.

Chamfer the Tenon—Chamfer the end of the tenon so that it slides in smoothly 
without catching on the mortise walls. This also makes it easy to trim the 
tenon length if it bottoms out too soon in the mortise.

Angle the chisel and choke up on the end to chamfer the edges with a 
skewed cut (Fig. 29). Come in from each end and pop the edge off (Fig. 30).

If the tenon bottoms out in the mortise keeping the shoulder from 
snugging up, pare across the chamfered end to shorten it (Fig. 31). 
Alternatively, you can deepen the mortise a bit.

Evaluating the Joint
A good fit means that the mortise and tenon slip together with hand 

pressure, and the joint is snug enough to hold together when you pick it up.
It shouldn’t be so tight that you have to drive it together with a mallet as 

that will just split it. It shouldn’t be so loose that the rail falls out when you 
pick up the stile. Either situation can be corrected, but it’s time consuming. 

23 After completing the remaining strokes in two 
sections of the front cheek, the first stroke on the 
rear cheek.

24 The second stroke on the rear cheek.

25 The third stroke on the rear cheek, exactly on the 
line.

36 Fall  2014—Vol 6 No 3

22 The first stroke on the front cheek. The chisel isn’t 
wide enough to pare the entire tenon at once, 
so there’s an extra crosscut dividing it into two 
sections to be pared separately.



A tight tenon can be pared very carefully to fit. A loose tenon can be repaired 
by gluing a new cheek on, then paring it back down.

The joint should also be flat (Fig. 32). The rail should not be twisted 
when the stile lies flat, and the rail should lie in the same plane as the stile. 
Either of these conditions can be corrected by selective paring, but every 
little bit you remove loosens the fit.

Eliminating the Paring
This method actually makes good practice for learning to fit mortises 

right off the chisel, and tenons right off the saw. You might eventually find 
that your chopping and sawing skills improve to the point that you no 
longer need the paring steps. Then you’ll have graduated to the fastest, most 
efficient method while still producing fine work along the way. 

27 Saw down the tenon ends to match the mortise ends. 28 Using the corner of the chisel, pare the tenon 
shoulder all around.

29 Chamfer the edges of the tenon so it doesn’t catch going in. 30 Chamfer the ends of the tenon.

31 If the joint doesn’t quite close up, trim the tenon to shorten it, paring in 
from each side to the middle.

32 The assembled tenon, snug and flat. After glue-up, 
cut the horn off and plane it flush.
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26 The final stroke.



Simple Cove Jig
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In the Summer 2014—Vol 6 No 2 issue of The Journal, Bob Oswald 

wrote a great article about a tapering jig that could also serve as 

a cove cutting jig. Bob’s is a very slick jig, but if you only need to cut a 

few simple coves, here is an easy jig you can make in less than 20 min.

I’ve used this jig on several occasions to cut the cove portion of 

custom crown molding I was making (Fig. 1). This jig only requires two 

parts. The first is any straight board around 31/2˝ wide by 35˝ long. The 

second is the piece that really makes this flexible. It is a $7.99 Rockler 

Miter Slot Hardware Kit (Item #: 26993). If you have a Rockler T track 

feather board, you already have a pair of these bars (Fig. 2).

To make the jig, I marked the centerline of the board along its 

length and placed it at a 30° angle across my tablesaw. This is one 

of the most common angles I use, so I started there. I then marked 

a single hole on the center line that was centered over the left hand 

miter slot of the tablesaw and the same mark over the right hand 

miter slot. I drilled a 5/16˝ hole in both locations and installed the 

miter slot bars. Now if you don’t need more than the one angle, you’re 

done. If you would like to make a range of them, you can remove the 

right hand slot bar and leave the left bar in the miter slot and then 

using an angle gauge, you can mark out drill holes for 35°, 40°, 25° 

and 20° degrees as an example. Drill those and label them. In Bob 

Oswald’s article, he notes that 24° = 1˝, 30° = 11/2˝ and 38° = 2˝ coves. 

Based on that, you can select your angles based on what your needs 

are (Fig. 3).

The next thing I do is to locate the center of the highest point 

of my saw blade and mark that on my zero clearance plate. I do 

that by raising the blade about 1/8˝ and then bring a tooth up until 

it is just flush with the surface and mark that spot. Then bring the 

tooth forward until it is just flush on the way down and mark that 

by Bob Couch

1

2 3
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spot. Measure the distance between the two marks, divide it in half 

and measure from either mark to mark the dead center. This mark 

becomes where you line up the center of your cove cut (Fig. 4-7).

I find that I don’t need a second parallel fence piece to capture the 

work piece between. I can make an accurate and safe cut by just using 

push pads and bias the pressure towards the angled fence. However, 

you do need to make extremely light cuts, particularly for the last few 

and advance the work piece very slowly for the smoothest cut (Fig. 8). 

I use my French curve scraper to scrape the cove to a smooth finish 

before a final sanding. You can almost always find a spot on the curve 

of the scraper that matches the curve of your cove (Fig. 9).

Making your own moldings out of the same stock you are using 

for your project brings the quality to a higher level. The tablesaw is 

a flexible and safe way to make cove cuts that router bits just aren’t 

always available for. So go have some fun! 

4
5

6

7

8

9
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For many years I heeded the advice that to master hand tool 
skills required practice, practice, practice. But, I realized that 

try as I might, I don’t have the talent to master hand tools as 
Rembrandt handled paint brushes. I do alright, but to do better 
work, I use guides and jigs for hand tools as I do for power tools.

I developed this guide (Photo 1) to control my chisel when 
paring dovetail joints. With it I get straight cuts without any 
skewing and all at a consistent angle. The workpiece is secured 
by hold-downs against a fence (Photo 2), which I made with 
positions for small drawers, larger drawers and really small case 
panels. The key is the sliding block(s) which can be cut to any 
dovetail angle (Photo 3). They can be positioned for paring both 
tails and pins and does so with the same angle. The back of the 
chisel rests against the end of a moveable block and is guided 
into the workpiece with the bevel vertically (Photo 4). The block 
has two hold-down holes at 90° allowing the angled ends to be 
oriented horizontally for working tails and vertically for working 
pins.

Applying blue tape to the workpiece, laying out the pins and 
tails with a marking knife, then removing the tape from the waste, 
adds visibility to see where to work. Using the pared tails I mark 
the pins paying attention to the layout near and on the end grain 
on the pin board. Transferring the angle from the tails is not 
critical as the block produces the correct angle.

Using the guide at a higher level than that of a benchtop 
bench allows working at a comfortable height, more control of 
the tool and better visibility. Resisting the force of the chisel, the 
workpiece will slide backward unless a stop is clamped behind it. 
Tightening one of the hold-downs behind the workpiece works 
as well. On longer pieces clamping it to the jig may be necessary 
(Photo 5). Even though the chisel goes into end grain and the 
waste slices easily, a flatter cut is ensured by setting the block to 
remove fine slices. 

For reference, the jig pictured measures overall 15˝ x 23˝, with 
a block 11/2˝ square x 31/2˝ in length. I made the block and it’s 
track from red oak which seems to wear well. By cutting both 
block ends at the same angle in opposite directions, both sides of 
each pin and tail can be pared by just sliding the block, otherwise 
the workpiece would have to be turned over. The block should fit 
snuggly but smoothly in the track to ensure accuracy. A little wax 
will help it slide easier. The hold-down bolt holes must also be 
drilled accurately to avoid binding when moving the block.

I positioned the cleat underneath for holding the jig in a vise, 
under the center of the block so the hardware track screws can 
hold well. I suggest lowering the red oak block track into the 
plywood base, effectively raising the jig surface and the workpiece 
up so the chisel doesn’t chew up the edge of the red oak track. 

Chisel Paring Guide
by Alan Saffron

Photo 1—The jig
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Photo 2—Workpiece setup in jig

Photo 3—The sliding guide block Photo 4—Chisel with bevel vertical Photo 5—Clamp prevents movement

Photo 6—Block oriented to trim tails Photo 8—Paring a pinPhoto 7—Block oriented to trim pins
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I had three hundred board feet of Gum Cherry that has been 

transformed into a bedroom set. For months my wife and I had 

anguished over staining it. It goes against my love of natural wood, 

but she works in home building and sees many beautiful finished 

products.

I relented and started preparing representative samples to be sure 

of the color. As we always say when it comes to finishing—test, test, 

test. A 1x4 cherry board received a liberal coat of General Finishes 

Candlelight, a color close to well-aged cherry. Basically she didn’t 

want to wait a year or so for natural aging to occur.

The results were horribly splotchy. I expected some as cherry 

is one species that can take stain pretty unevenly. With choices of 

Sealcoat (a de-waxed shellac product), General Finishes Pre-stain and 

Seal-a-Cell to choose from, a test was first done with the Seal-a-Cell. 

Recommended application is to apply, wipe clean, wait 30 min. (but 

no more than 90 min.) and apply stain. Thirty minutes passed slowly, 

and a coat of stain was applied. Letting it sit for at least 20 min., I 

gingerly wiped it down to even it out. The results, a lighter color that 

was not very appealing but even worse, the splotchy look was almost 

as bad as raw wood.

A discussion over dinner finally ended with abandoning the stain 

idea. Too many hours of construction and beautiful designs made the 

risk of ruining it not worth the gamble.

Starting with lacquer on the drawer fronts seemed prudent 

as they are flat boards and easily replaced or resurfaced. A coat of 

lacquer went on, the wet wood glistening warmly in the afternoon 

sunlight. It was Beautiful! Finishing the other fourteen drawer fronts 

produced the same effect. Rich deep reddish color—what Cherry 

should look like. It was a little mystifying why this raw wood, freshly 

sanded with no aged wood remaining, looks like well-aged Cherry 

already. The conclusion lay in the species—Gum Cherry. It’s a high 

resin wood with heavy streaks of mineralization.

Fortunately, I can say that as each piece was finished, the dresser, 

the nightstand, and the head and footboard, the results were equally 

stunning. I dodged a bullet here, big time. The stain would simply not 

have worked, to put it very mildly.

So take to the bank the concept of testing anything you’re going 

to finish on a big enough sample to be representative. And don’t 

force Mother Nature. If she thinks something should not be stained, 

I’m believing that we should listen to her.

There may be some readers thinking, why on earth use such weird 

cherry? Or perhaps Gum Cherry is considered a “trash” wood? I don’t 

know. But when I saw it four years ago in a truckload lumber sale, 

with all the streaks and character in it, I knew I had to use it. For us, 

it’s the equivalent of burl or highly figured walnut or maple. It has it’s 

own character and it’s stunning. These furniture pieces are among the 

most beautiful I’ve had the good fortune to create. 

The color has not really 
changed in two years. 
I got really lucky not 
trying to mess with it.

by Bob Oswald

Know When to Quit
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A new exhibit is running at the Peabody 

Essex Museum about a cabinetmaker 

that previously was an enigma. This book has 

the scholarship behind that exhibit that will be 

up from November 15 to March 29, 2015.

Nathaniel Gould (1734-1781) was known 

to be a prolific builder of furniture in Salem, 

Massachusetts but there was little known about 

him and no known pieces attributed to him. In 

2006 there was a serendipitous discovery of the 

like to curl the toes of a researcher in joy. A desk 

and bookcase was purchased by an antiques dealer who requested 

assistance in researching its’ provenance. It was signed “Nath Gould 

not his work.” A literature search found the recently cataloged papers 

of a lawyer, Nathan Dane of Beverly, Massachusetts, included the 

account book and two day books from the estate of Nathaniel Gould. 

These books provide a rare glimpse into the affairs of an eighteenth 

century woodworker’s business. They list dates, prices, materials 

customers and apprentices. They will provide research fodder for 

years to come as more pieces can now be attributed to him.

In 1764, Salem had 4,469 inhabitants and it was rapidly becoming 

one of the wealthiest towns in the colonies. The newly rich built 

Georgian style mansions and furnished them in high style to display 

their wealth. In 1758, a 24 year old Gould established his business 

in Salem after an apprenticeship in Boston or Charlestown. He 

brought with him the ability to introduce the new style Chippendale 

furniture to a clientele that was open to new and more ornate 

furnishings. Gould came to rapidly rise to the top and was the 

premiere cabinetmaker in Salem from 1760-1781. His client lists 

from the ledgers list many famous family names recognizable to 

anyone that grew up around Boston. At least 30 of his clients were 

Harvard graduates (class size was typically less than 50 students 

per year) and many also purchased silver from Paul Revere and 

commissioned portraits from John Singleton Copley. This was the 

1% of pre-revolutionary America. His best clients were the Cabot 

family who made their money as privateers in the Revolution. Over 

the course of his career Gould built 166 chairs, 11 chests of drawers, 

and 5 desks with bookcases for various Cabot 

family members. Six of the eighteen pieces 

in the book trace back to the Cabot family. 

The Cabot’s also favored the more expensive 

Bombe style. 

Being in a seaport he capitalized on the 

opportunity and was an importer of Mahogany 

giving himself the first choice of prime material. 

He also did a substantial business in making 

furniture for export. He frequently used 

his contacts in Boston as subcontractors to 

make furniture for the West Indies trade and subsequently sold it to 

shipping companies. His day books have allowed the researchers to 

begin to link pieces of his work and specific ships that carried it south. 

Ships carrying his furniture called at 16 Caribbean ports and 7 ports 

between South Carolina and Newfoundland. Overall he shipped 616 

pieces: 382 desks, 114 tables, and 105 chairs. Eastern red cedar was 

the preferred material because of the resistance to insect infestation. 

In Massachusetts it was only used for fence posts and shingles. He 

was also shrewd in his hiring practices in that he took apprentices 

from outside Salem so that he wasn’t training his future competitors.

Unfortunately, the Revolution brought his business to an end. The 

embargoes imposed by Britain eliminated his export of furniture and 

importation of wood. Gould managed to negotiate the times without 

becoming associated with either the rebels or loyalists. Unfortunately 

many of his pieces were lost to the arson of Tory homes or sold at 

auction with the confiscation of their property.

The book is worth acquiring for three reasons. First, the full page 

color photographs of his furniture with an individual description. 

Second, I expect that like Robert Mussey’s book The Furniture 

Masterworks of John and Thomas Seymour there will not be a re-

printing and this book will command ridiculous prices on line. Finally, 

this book will serve as a source of continued inspiration and insight 

into the workings of a colonial era Cabinetmaker. They made it easier 

with appendices that collate the journals into lists of customers, 

apprentices, furniture forms and exports. 

In Plain Sight: Discovering the Furniture of 
Nathaniel Gould. By Kemble Widmer and 
Joyce King. (2014) Peabody Essex Museum. 
$70.00 ($44 on Amazon)In Plain Sight

book review by Joe barry
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Peter James Grantham, NH
Chest of Drawers—We acquired this chest 

about 40 years ago to use as storage. It was 

originally covered in flaking green paint. When 

we looked closer, we discovered that it is solid 

mahogany. Many years later when we were 

creating Verna’s quilting studio, I stripped all 

the paint off and added the riser to the top 

to bring the height up to a comfortable level 

for a work table. The wood for the riser is red 

oak from our lot that I cut the trees and had 

sawn. The chest is now the center of activity in 

her studio providing lots of storage in the four 

large drawers below and room for sewing tools 

in the four drawers in the new riser section.

Steve Colello Sanbornville, NH
Expanding Game Table—Game table that 

expands from 18˝ x 36˝ to 36˝ square. The base 

is cherry. The top is a figured cherry veneer 

with quarter sawn cherry border and ebony 

trim. Finished with five spray coats of General 

Finishes Enduro-Var water base varnish.

Mike Korsak Pittsburgh, PA
In Time—Cherry, rosewood, secondary woods. The curves on this curvy 

clock were made using a variety of methods—steam bending, bent 

lamination, stave construction and hot pipe bending. Hidden behind 

the curved door on the left side are four tiny drawers meant to hold 

those meaningful little things we all pick up over time. The finish is tung 

oil, shellac and wax.


