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To veneer a tapered ellipse, we are going 

to need a few pieces of material—some 

1/8˝ bending ply, 1/32˝ plastic laminate, 

veneers that we are going to use for the 

inside and outside, cross bending veneers 

for the inside and outside of the shell, and a 

piece of heavy weight paper. 

To get started we are going to take the 

heavy weight paper and drape it over the 

mold. Tape the paper to the bottom of the 

mold making sure it fits well. Transfer your 

center line from the mold to the piece of 

paper, marking the bottom and top of the 

mold on the paper next to the center line. 

Then take a sharp knife and cut the excess 

paper off (Photo 1 and 2). This gives us a 

template for doing the veneer work.

As you pull this off the mold you will 

notice that the shape is like a pair of wings 

(Photo 3 ). This will be the shape of our plastic 

laminate, our veneers, our 1/8˝ bending ply 

and platens.

Now we need to determine what veneers 

we are going to use. In this case I have 

chosen block mottled Angrie that we will 

slip match, so that the pattern is emphasized 

more than it would be in the back and forth 

of a book matched pattern. In order to do 

this we need to establish a pattern similar to 

the method of cutting a sunburst design. So 

we are going to tape our paper template to 

a flat surface with the bottom of the paper 

template facing us. We need to get the 

distance from the center line to where the 

veneer is going to end and then determine 
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the number of pieces that are going to fit 

within that dimension.

In this case we are limited by the width 

of the veneers that I have chosen to use. So 

there will be four leaves per side plus the 

center leaf. We will select nine pieces of 

veneer and then number them 1-9.

Keeping them in sequential order, lay 

them out left to right by spreading them 

out like a deck of cards. Place the veneer 

numbered 5 on the center line, now find the 

center of that piece of veneer and mark the 

center top and bottom. Since the slope of 

the tapered ellipse is 11° we will divide that 

in half to get 5-1/2°. Now we layout the 5-1/2° 

taper on the left and the right sides of the 

center piece.

Next we will lay out the eight remaining 

pieces—four on the left and four on the right. 

We will lay them out loosely on the pattern 

by using the bottom edge and the outside 

corners of each piece of veneer following 

the curve. As you will see the angle slowly 

changes as the pieces follow the wing shape 

around. This will determine the angle of each 

of these pieces to be cut ( Photo 4). Next you 

will seam the veneers together as one would 

normally do for veneering.

We now need to create a piece of veneer 

for a cross banding veneer. In this case we 

will use Mahogany veneer that will run at 

right angles to mottled Angrie veneer. I 

will seam together three wide pieces of 

Mahogany veneer that will cover my wing 

template. I will trace about 1/2˝ beyond 

the template so that my cross banding is 

wider and longer than the wing template. 

The reason I cut the mahogany wider is so 

I have a place to tape the Mahogany to my 

platen so that when I roll the glue on the 

Mahogany, the veneer does not curl up. I 

will then cut this shape out of the Mahogany 

veneer and use this as a template to cut my 

two sided vinyl platens that will be used to 

press the block mottle Angrie and the cross 

banding together so that they lay flat in the 

veneer press (Photo 5 ). The reason that I 

press the cross banding and the top veneer 

together prior to bending it over the ellipse 

is that I have found that a single sheet of 

veneer tends to buckle and get bubbles 
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on a tapered ellipse shape. The same cross 

banding method needs to be used for the 

inside veneer since both sides of the piece 

that we are making needs to be veneered at 

the same time. 

I would press the flat inside and outside 

veneers for 4-6 hours at 70° minimum using 

the Unibond 800 glue. After removing the 

pressed veneers from the press I let them sit 

for eight hours before using them (Photo 6). 

 Now we are ready to glue the veneers 

to the 1/8˝ bending ply to make the shell for 

our piece of furniture. We need to first cut 

the 1/32˝ laminate and the 1/8˝ bending ply 

to the shape of our winged template while 

always referencing the center line off of the 

template onto each piece that we cut.

Once we have everything cut we need to 

stack the pieces in the order that they will go 

into the press. So from the bottom to the top 

would be the inside veneer, three layers of 

1/8˝ bending ply, the outside veneer with the 

1/32˝ laminate with what would normally be 

its visual surface on top of the veneer so the 

glue does not stick to it. 

I recommend a dry run of this sandwich 

before applying any glue so that you can 

get a feel for how the bag is going to pull 

the veneers down and how you are going to 

keep the bag the from getting between the 

mold and the sandwich. This may require two 

people.

When you are ready to glue and vacuum 

press the sandwich, the shop, the mold 

and everything in the sandwich needs to 

be at least 70° for at least eight hours prior. 

I recommend putting glue on the cross 

banding side of the inside veneer as well 

as the 1/8˝ plywood that will lie on top of 

that. Keep repeating this glueing pattern 

throughout the sandwich. 

Make sure that you tape the sandwich 

together at the center line at the top and 

bottom only. And do the best you can to 

keep the center line of the sandwich lined 

up to the one on the mold as the bag is 

pulling everything down. Then throw an 

electric blanket over the mold with a blanket 

over that and wait at lease 12 hours before 

you remove everything from the press. 

Good luck! 
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In the 1880s, Charles Rennie Mackintosh 
working in Glasgow, Scotland began the 

Arts and Crafts movement as a reaction 
against poorly made mass production 
furniture that was streaming out of 
factories. This mass produced, slipshod 
furniture lacked style, grace, and a sense of 
uniqueness that can only be produced by a 
master craftsperson. 

Furniture made in the Arts and Crafts 
style is understated, elegant and a joy to 
experience. Mr. Mackintosh developed 
a clean style that stripped away the 
exuberance of the Victorian Age at a time 
when people were beginning to appreciate 
an uncluttered look. 

Yet, to produce works in this style can 
not be achieved without years of training. 
Subtle uses of carvings replaced the ornate 
massive neo-Gothic works then popular. 
Furniture was no longer stained, dyed, or 
heavily inlaid. 

One goal of Mackintosh was to elevate 
all the decorative arts into the realm of fine 
art. His building designs and furniture are 
some of the finest examples of this style. 
Early in the 20th century, Alfred Stickley 
began making Arts and Crafts style 
furniture. Working from his New England 

factory, he wholeheartedly borrowed the 
ideas of Mackintosh and established an 
artist community in which craftspeople 
could explore the limits of their crafts and 
talents. 

One feature that characterized all 
Arts and Crafts furniture is a strong 
appreciation for the beauty of the material. 
Rather than relying on poor grade wood, 
Arts and Crafts furniture revels in the 
beauty of interesting grain patterns. 
Stickley was especially fond of quarter 
sawn oak with its flowing lines. His 
furniture was characterized by its square 
designs, strongly suggestive of Amish 
furniture.

Within 20 years of Stickley making 
furniture in New England, furniture 
makers in California adapted the Arts and 
Crafts style. At first, they combined it with 
the very boxy style of furniture made for 
the California Missions. These furniture 
makers lightened the proportions and 
added a bit more grace to create the 
Mission Style. 

However, a new style quickly developed 
when the Pan Pacific Exposition opened 
in California. This was the first time 
that Asian art was seen on a massive 

scale in California. The furniture makers, 
architects, interior decorators and 
craftspeople breathed in this influence 
and produced what came to be called 
California Arts and Crafts. 

In this style, every aspect of the home 
was designed to be a united symphony 
of color, texture, and form. Graceful 
yet simply flowing lines of Asia quickly 
were translated into buildings, furniture, 
metalwork, textiles, glass, ceramics 
and much more. Most notable in the 
development of this style were the brothers 
Greene and Greene who designed some 
of the finest California Arts and Crafts 
homes. 

They even developed the bungalow 
design that is found throughout the U.S. 
Their desire to create a unified look in 
the home was another reaction against 
Victorian clutter, and possibly also against 
the often uncomfortable designs of Frank 
Lloyd Wright. California craftspeople also 
combined elements of the French Art 
Nouveau movement and other movements. 

Another characteristic of the California 
Style is that it can be mixed with many 
styles to create a modern sophisticated 
look. Sadly this movement was quickly 
replaced by the Art Deco and Art Modern 
movements. Fortunately, the California 
Arts and Crafts movement was revived in 
the early 1960s by Sam 
Maloff and others. 

The Arts and Crafts Movement
with permission

Gallery M, Half Moon Bay, CA
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CraCks in Woodturning—Since cracking 
of wood for turning is sometimes unavoidable, 
how can I USE cracks in woodturning such 
as filling with colored epoxy, filling with a 
contrasting wood or stitching with leather or 
wire?—Gary Bashian

Dave Emerson replies: Cracking or checking 
of wood often repairs well with the 
thinnest CA glue. I get it from Highland 
Woodworking in Atlanta, my best source 
for everything woodworking and good 
information. I order it in small size 
containers as it has a limited shelf life. 

Where there’s open space, I work in 
sanding dust of the same wood, building 
it up and sanding with used sandpaper 
as I go—the sandpaper loads up quickly. 
Even black knots and bark can be made 
solid with the wood this way. And it’s 
very effective for fixing small areas of tear 
out from the planer. I sand it pretty well, 
but it finishes fine with my oil-urethane 
finish. Do wear protective gloves as it’s 
easy to stick your fingers together! But 
if the wood has an established checking 
pattern and is not completely dry, it will 
probably continue to check if subjected 
to additional drying like proximity to a 
wood stove.

glue types—What applications do you 
use different glue types for? Glues such as 
PVA, epoxy, Unibond, polyurethanes, etc. Is it 
acceptable to use a combination?—Anon

Mike Korsak replies:—While I can’t speak 
to all of the different types of adhesive 
available to those of us who work with 
wood, I can say that I have lately become a 
fan of using two part epoxy over PVA glue 
for certain situations. If I’m dealing with a 
large or complex glue-up that involves a lot 
of parts, and very precise clamping setups, 
I like epoxy over PVA because of the longer 
assembly time. Using epoxy allows me to 

get everything in place, clamped, checked 
for accuracy and adjusted as needed 
before the adhesive begins to harden. I 
also appreciate the fact that epoxy acts 
as a lubricant, allowing parts to be slid 
together and their fit adjusted, whereas 
PVA begins to grab pretty quickly after 
assembly. For me, the choice comes down 
to the specifics of the task at hand—are 
there multiple joints that must be glued 
at the same time, is the clamping setup 
complex, etc. And sometimes it just boils 
down to what I have on hand. 

Bruce Wedlock replies: Use polyvinyl acetate 
(PVA) glues for most woodworking. 
Titebond Original is for interior work. It 
is not water resistant, but dried glue lines 
sand easily. Titebond II is water resistant 
so can be used outdoors with a quick grab 
and five minute open time. Titebond 
III is waterproof, but not for marine 
or underwater use. Open time is about 
ten minutes. Unibond 100 is a one-part 
PVA glue that has a hard glue line and 
is used for veneering and laminating to 
reduce cold creep. It is also suitable for 
interior furniture assembly. Open time is 
15 minutes.

Polyurethane glues like Gorilla Glue are 
water activated and expand into materials 
to form an incredibly strong bond to 
virtually anything. It is good for end-grain 
applications, and will fill small gaps, up to 
a 1/16˝.

Two-part epoxies are probably the 
ultimate glue. They are incredibly strong, 
bond a variety of different surfaces, and 
will fill gaps of any size. They are excellent 
for chair repair where dowel joints have 
come loose. Depending on the mixture, 
open times of 30 minutes or more are 
available. Vinegar is a solvent for liquid 
epoxy resin.

 Cyanoacrylates are strong, fast acting 
adhesives, known as instant glues, Super 

Glue, Krazy Glue or just CA glue. They 
are great for quick repairs, but have a short 
shelf life—a year unopened, a month after 
opening. Care must be taken not to bond 
fingers to materials or other skin. They are 
most effective in thin layers; they do not 
effectively fill gaps.

Hot hide glue has been around for 
thousands of years. It is found in the 
pyramid tombs. Today it is available both 
hot and room temperature. It is the only 
reversible glue, yielding to heat or water. 
It is used particularly in reproduction 
furniture and for inlays and veneers as 
it can be moved and adjusted with the 
application of a hot iron.

Unibond 800 is a two-part urea resin 
gap-filling glue used for vacuum veneering. 
It dries extremely hard and resists spring 
back. It is primarily used for veneering 
curved surfaces and bent laminations, 
eliminating cold creep. Open time is 
45 minutes.
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Pick a glue for your purpose. 
Combining different glues is likely to 
reduce the performance of both.
 
rpM ForMula—What is the formula to 
determine the RPM for cutting vs the diameter 
of the cutter (especially for shaper cutters)?—
Joe Aiello

Bob Oswald replies: The only formula 
relating RPM to cutting speed is a 
calculation that determines the tip velocity. 
The circumference of the circle formed 
at the tips travels that many times per 
minute as indicated in RPM. The formula 
3.14 x diameter (inches) x RPM will give 
you inches per minute at the tip of the 
cutter—usually not a useful number 
in itself. 

Divide by 60 to get inches per second. 
Or divide by 720 to get feet per second. 
Or divide by 1056 to get miles per hour. 

Determining best cutting speed is 
a different requirement. That is usually 
determined from math tables that depend 
on the cutter type and material and the 
type of material being cut. There’s no 
simple formula for that.

Steve Costain replies: A good reference can 
be found at www.carbidespecialties.com/
cutter_performance_specs.htm.

Bruce Wedlock replies: If you are asking 
what RPM you need to achieve a particular 
cutting speed. F in feet per minute for a 
given cutter diameter, D in inches, the 
approximate formula is RPM = 2F/D.

File & rasp sourCe—What is the best 
source for saw files and other specialty files 
and rasps?—Al Breed

Peter Breu replies: I believe Dragon rasps 
are far superior to Nicholson or European 
rasps. Dragon rasp teeth are individually 
hand-struck on both sides of each file, 
leaving a slightly random pattern. This 
reduces chattering and wandering, 
giving a smooth but aggressive cut. Go 
to www.stewmac.com then search for 

“dragon rasp”.

Jon Siegel replies: MSC Industrial Supply 
(www.mscdirect.com/products/files) has 
an excellent selection of Swiss and 
Nicholson files.

turned CraCk BoWls—My turned oak 
bowls cracked the week after I finished them. 
I kept them in my cellar where the humidity is 
about 40%-45%. I need some advice/tips on 
how to dry these projects.—Vic Sokul

Donna Banfield replies: Oak can be a 
challenge to work with, but it is a species 
that is abundant in supply here in New 
England, so if you are a woodturner, you 
can’t resist. But it is prone to cracking. As 
the wood cells lose moisture, the wood 

“moves.” Thinner areas will lose moisture 
at a faster rate than thicker areas, causing 
stress, which results in your bowls cracking.

The key to turning a bowl from green 
wood and limiting your loss from cracking 
is uniform and consistent wall thickness 
from rim to foot. In my early woodturning 
days, I lost plenty of roughed out green 
bowl blanks because the bowl usually was 
thicker at the transition point of the curve 
where the wall met the bowl bottom. If 
the outside shape of your bowl has a good 
flowing curve, and does not have steep, 
straight walls, the interior hollowing will 
be easier, because the gouge doesn’t have to 
cut a sharp corner on the inside. Calipers 
are your best friend—use them. 

Other things that I do, especially 
when turning green wood like oak that 
is prone to cracking is to use paper bags. 
Immediately after turning, place them in 
one or two paper bags. Check them every 
other day for cracking, and if you see any 
cracks forming, use thin CA glue to help 
keep it from opening up. Exchange wet 
bags for dry ones. After 2-4 weeks, you can 
remove them from their bags and let them 
continue to dry. You might also paint the 
end grains (inside and out) with green 
end sealer marketed as Anchorseal. Both 
of these will help slow down the loss of 
moisture, but your most efficient way to 
limit loss to cracking is to turn bowls with 
uniform wall thickness.

HoMeMade VaCuuM CHuCk—Has anyone 
made their own vacuum chuck? What 
are needed for parts and are there any 
suggested sources?—Anon

George Saridakis replies: I used the heaviest 
schedule PVC pipe “couplings” which are 
thicker than PVC pipe available with a 
semi-hard O-ring material I got from an 
industrial supply place. I glued the PVC to 
plywood, turned a groove for the O-ring 
and CA’ed that to the pipe.

Peter James replies: I have made vacuum 
chucking systems for eight or ten lathes. I 
used vacuum pumps by Thomas industries 
that came from oxygen concentrators 
and were purchased on eBay. The rotary 
connectors were made using two sealed 
ball bearings. I used laminated Baltic 
Birch plywood for the chucks to get the 
depth needed. 

See my article in the Summer, 2013 
issue of The Journal. It goes into detail 
on how to build the chucking system 
and sources of materials. Since I wrote 
the article, the price of the vacuum 
pumps has increased to about $85. Get 
a rebuilt unit, it is worth the little extra 
to have a known good working pump. 
Be sure not to get a pump used in the 
air conditioning/refrigeration industry as 
these are oil sealed and will pump out a 
fine oil mist as they are not designed for 
continuous running. For sealing gaskets, I 
am now using pieces of Yoga mat. It is a 
good closed cell foam. It is just about the 
right thickness, seals well and is readily 
available.

respirator reCoMMendation—Can you 
recommend a powered respirator that is 
both comfortable and effective for extended 
periods of shop use?— Caleb Dietrich

George Saridakis replies: I have used a 
3M HEPA Airmate Systems for the last 15 
years and swear by it. The complete Airmate 
system would consist of one Air Filter unit, 
one smart charger and one of the headpiece 
packs—www.airwareamerica.com.

Ask The Old Saw

continued on page 42
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December 6, 2014

The meeting started with a spirited discussion of the etiology 
of BIG—what was the original intention and what has it 

transformed into as an instructional training group. Emphasis 
was placed on the need to address both the needs of the beginner 
and the intermediate woodworker so that all groups would feel 
comfortable with the format and be sufficiently stimulated but 
not overwhelmed with the content. The membership commented 
on the tremendous diversity of talent available in our guild 
and various ways to access this talent and share this wealth of 
knowledge so all members can feel comfortable in approaching 
new projects. In this way new and less experienced members who 
may need additional support and instruction can learn from their 
more experienced counterparts.

The initial emphasis of the meeting focused on basic skills 
and specifically for practice and repetition of primary tasks. The 
importance of sharpening as the segue to all other tasks was 
again emphasized since sharp tools allow for safer and more 
precise operations. The utilization of the Guild website for video 
instruction was also mentioned, as a great amount of information 
is available for immediate and ongoing access.

In approaching the development of any piece, five areas 
were suggested as an overall outline. First, we must have a plan, 
which can be comprised of a simple hand drawing, sketch, 
computerized drawings, etc. that provides us with an empirical 
framework for our work. Second, we must have good stock 
selection that supports the type of piece we are constructing and 
takes into account the wood movement so critical to the integrity 
of the work. Third, we must have good surface prep which is the 
hallmark of fine furnituremaking. Fourth, we must have good 
joinery and assembly if the piece is to endure over time. And fifth, 
we must have a quality finish that will enhance the overall look of 
the piece as well as contribute to its durability for years to come.

We next discussed the base of the cabinet and focused on the 
stretchers which will have haunch tenons. The tenon should be 
pressure fit and the legs should be rift sawn for stability if possible.

Matt then went into a comprehensive discussion of the 
difference between rift saw and quarter saw stock. The two pages 
at the end of this article were extracted from Wikipedia for an 
in-depth explanation.

The group next discussed how wood moves more tangentially 
than radially. The T/R ratio is the critical element in determining 

Photos by Bob Couch 

at Salmon Falls Mills in Rollinsford, NHBeginner & Intermediate Group

Curved Face Cabinet
Part 7

by Mike DiMaggio



the potential for the wood to crack. The chart shown here lists the 
T/R ratio of a variety of common woods.

For example, you can control the shape and wall thickness 
of your turning and you can control how it is dried. But you 
can’t control the radial and tangential shrinkage characteristics of 
the wood itself. And these shrinkage values are all over the place. 
Trying to use them to determine which woods behave well and 
which ones won’t will give you a headache.

But think about it. It’s not how much the wood shrinks, it’s 
how symmetric it shrinks. It’s the ratio of tangential over radial 
that will tell you how symmetric your wet turning will dry. All 
other things being equal, the wood with a T/R Ratio closest to 1 
(tangential and radial equal) is less likely to crack when dry than 
a wood with a T/R ratio of 2.7 [credit Charlie B’s Woodworking 
Site]. It’s good to try and work with the wood, but why try and 
work with wood that, by its nature, must work against you?

Look at this chart and the wood names at the bottom of the 
chart. Now think of the woods you turned wet and pick out the 
woods that survived drying and which ones cracked up.

 Finally, Matt demonstrated for the group how the side 
stretchers are installed on the piece. The stretcher is 11/8˝ and the 
jointed edge is the bottom reference edge. The stretcher should 
be placed on the leg and secured with a quick clamp. The line 
of the mortise should be covered and a starrett square should 
be utilized to determine if it is square to the leg. The stretcher 
is then marked with a knife and 1/2˝ is added to each side for 
the tenon. It is important not to apply too much tension when 
clamping the stretchers so as not to distort the angle of the legs. 
It is also important to remember that the haunch is on the non-
reference side. A bevel gauge is utilized to determine the angle off 
the reference face. The stretchers can now be cut with the tenons 
and installed. 
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Subgroup Spotlight

Tangential over Radial Shrinkage Ratio

Yellow Birch 1.30

American Basswood 1.40 

Black Walnut 1.42

Live Oak 1.43

Black Ash 1.55

Black Locust 1.55

Hickory 1.66

American Sycamore 1.68

American Elm 1.71

Yellow Poplar 1.78

Hackberry 1.84

White Oak 1.87

Butternut 1.88

Quaking Aspen 1.91

Black Cherry 1.92

Black Maple 1.93

American Chestnut 1.97

Red Maple 2.04

American Holly 2.05

Sugar Maple 2.05

Cedar 2.16

Pin Oak 2.20

Silver Maple 2.40

Black Oak 2.51
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Raw source for Rift & Quarter Sawing content is wikipedia.org

When boards are cut from a log, they 

are usually rip cut along the 

length of the log. This can be done 

in three ways—plain sawing (most 

common, also known as flat sawn, 

bastard sawn, through and through, 

and tangent sawn), quarter sawing 

(less common), or rift sawing (rare).

Flat Sawn—In flat sawing, the log is 

passed through the blade cutting off plank 

after plank without changing the orientation 

of the blade or log. The resulting planks have different annual ring 

orientations when viewed from the end. The 

relative angle that form the rings and the 

surface go from almost zero degrees in 

the external planks to almost ninety 

degrees at the core of the log.

Flat sawing produces the least wood 

waste and fastest sawing, but produces 

boards which are more susceptible to cupping 

and shrinkage and which have a distinctive grain which may be 

aesthetically undesirable for some uses. 

Rift Sawn—Rift sawing (radial sawing) is a technique of cutting 

boards from logs radially so the annual rings are nearly 90° to the 

faces. When rift sawn, each piece is cut 

along a radius of the original log, so that 

the saw cuts at right angles to the 

tree’s growth rings. 

Rift sawing produces lumber 

of the greatest stability and wear. 

However, since this produces a great deal 

of waste in the form of wedge shaped scraps 

from between the boards, rift sawing is much less commonly used 

than flat and quarter sawing. The waste may be used as firewood or 

for some other purpose.

Quarter Sawn—Quarter sawing is sometimes 

confused with the much less common rift 

sawing. In quarter sawn wood, only 

the center board of the quarter log 

is cut with the growth rings truly 

perpendicular to the surface of the 

board. The smaller boards cut from 

either side have grain increasingly skewed. 

Quarter sawn boards have two advantages 

over flat sawn boards—they are more resistant against warping 

with changes in moisture and, while shrinkage can occur, it is less 

troublesome. 

Quarter sawing gets its name from the fact that the log is first 

quartered length wise, resulting in wedges with a right angle ending 

at approximately the center of the original log. Each quarter is 

then cut separately by tipping it up on its point and sawing boards 

successively along the axis. That results in boards with the annual 

rings mostly perpendicular to the faces. 

Quarter sawn boards can also be produced by cutting a board 

from one flat face of the quarter, flipping the wedge onto the other 

flat face to cut the next board, and so on. The boards produced from 

parallel cuts have varying angles of the sides to the growth rings up 

to 30°, 45° or 60° from the annual rings. However, quarter sawn and 

rift sawn are used with opposite meanings and as synonyms so there 

is often confusion about their meanings.

Quarter sawing produces smaller boards than flat sawing, but 

has a straighter grain, which in addition to being visually pleasing, 

makes the lumber more stable. Quarter sawn wood is seen as an 

acceptable compromise between economical but less stable flat 

sawn wood which, especially in oak, will often display the distinct 

cathedral window grain and the expensively wasteful rift sawn wood, 

which has the straightest grain and thus the greatest stability.

Quarter sawing yields boards with straight striped grain lines. 

They have greater stability of form and size with less cupping, 

shrinkage across the width, shake and splitting, and other good 

The Case for Quarter Sawn Lumber

Rift Sawn

Flat Sawn

Quarter Sawn
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qualities. In some woods, the grain produces a decorative effect 

such as oak which shows a prominent ray fleck and sapele is likely to 

produce a ribbon figure.

Instruments—In high-end string instruments, the neck and fretboards 

can be made from quarter sawn wood since they must remain stable 

throughout the life of the instrument, to keep the tone as invariable 

as possible. In acoustic guitars, quarter sawn wood is also often used 

for the sides which must be steam bent to produce compound curves. 

This is partly for structural reasons, but also for the aesthetics of highly 

figured timbers being highlighted when sawn this way. On high end 

electric and bass guitars, quarter sawn wood is often used as the base 

material for the neck of the guitar, since this makes for a stronger and 

straighter neck which aids tuning and setup stability.

The second advantage of quarter sawn wood is the decorative 

pattern on the board, although this depends on the timber species. 

Since in quarter sawn wood, the saw cuts across the growth rings, the 

visible grain is much straighter. It is this evenness of the grain that 

gives quarter sawn wood its greater stability.

In addition to the grain, quarter sawn wood (particularly oak) will 

also often display a pattern of medullary rays, seen as subtle wavy 

ribbon-like patterns across the straight grain. Medullary rays grow 

in a radial fashion in the living tree, so while flat sawing would cut 

across the rays, quarter sawing puts them on the face of the board. 

This ray pattern has made quarter sawn wood especially desirable for 

furniture and decorative panelling.

Architecture & Furniture—Quarter sawn oak was a key feature of 

the decorative style of the American Arts and Crafts movement, 

particularly the work of Gustav Stickley, who said The quarter sawing 

method of cutting renders quarter sawn oak structurally stronger, also 

finer in grain, and, as shown before, less liable to warp and check than 

when sawn in any other way. Cheaper copies of Stickley’s furniture 

were sometimes made with the less expensive ash stained to 

resemble oak, but it can be identified by its lack of rays.

Wood cut in this way is prized for certain applications, but it 

will tend to be more expensive as well. In cutting a log, quarter 

sawn boards can be produced in several ways, but if a log is cut for 

maximum yield it will produce only a few quarter sawn boards among 

the total. If a log is cut to produce only quarter sawn boards, there 

will be considerable waste. The process indicated in the US as quarter 

sawing yields a few boards that are quarter sawn, but actually mostly 

rift sawn boards. 

Quarter sawn surface, showing ray fleck (modest in this case)
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A bench plane can be both the most satisfying and aggravating 
hand tool to use. It is by far the most complicated tool in 

the box, and any number of seemingly insignificant adjustments 
can cause it to choke, chatter, dig, skid and just cease to work. 
Having tuned up dozens of planes for students, I have developed 
a basic troubleshooting guide to help woodworkers figure out 
what’s wrong when the plane doesn’t work. The following is a 
basic guide.

Corners of Blade Dig In—This is the most common complaint I hear 
about new planes right out of the box, and the solution is simple. 
If a plane blade is ground straight across, any projection of the 
blade out of the plane body will, out of necessity, include the 
corners. These corners will cut the wood along with the rest of 
the blade creating a trough with distinct edges, which is not a 
desirable effect when attempting to smooth a board. The corners 
of the blade need to be inside the plane body in order to avoid 
this, so the left and right corners of the blade need to be slightly 
angled on the stone. This is a very shallow angle, probably only a 
few degrees, and should be done on the stone. This will move the 
corners within the protection of the plane body so the cut taken 
by the blade will now feather out gradually at the edges and not 
create a distinct trough. The only planes that need a sharp corner 
of blade projecting from the plane body are rabbet planes and 
shoulder planes that are used to create a distinct corner cut.

Another cause of gouging created by the corner of the blade is 
unequal centering of the blade, where it is tilted radically to one 
side or another. This is remedied by centering the blade using the 
lever that projects out from under the blade. Take a shaving and 
look at where in the throat the shaving is created. You want it 
exiting from the center of the blade.

Jamming—Jamming is caused when the chip created by the 
cutting action of the blade quickly fills up the throat and the 
plane grinds to a halt.

The most common problem is that the chip breaker is set 
incorrectly. If the chip breaker is too close to the edge of the blade, 
it will cause the chip to immediately curl before it has a chance to 
exit the throat. This curl will bind against the front of the throat 
and fill it up, preventing any more cutting from taking place. For 
a fine cut I set the chip breaker 1/16˝ from the cutting edge. The 
blade is then set very fine, just barely projecting from the plane 
body, and the chip will flow out of the throat. For a coarser cut, 
the chip breaker is backed off even more, maybe 3/32˝ to 1/8˝. There 
is a small range of cut depth that will work with a fine setting on 
the chip breaker before you’ll have to back it off for a heavier cut, 
otherwise the throat will jam again.

Another jamming problem will result if chips are able to get 
between the blade and the chip breaker. This will bring your plane 
to a halt in a hurry. The remedy is to examine the chip breaker 

Bench Planes
A basic troubleshooting guide

by Al Breed
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and make sure there are no gaps between it and the blade. File 
the breaker so that only the very edge touches the plane, with no 
gaps at either end. Over-tightening your lever cap can cause your 
chip breaker to lift up and expose gaps sometimes, so be gentle 
when tightening it. An incremental turn of the screw that holds 
the lever cap makes a big jump in tension, so be conservative here.

Jamming can also occur if the throat of the plane is too narrow 
for the depth of cut you’re attempting to make. If the plane has an 
adjustable throat, try backing it off a bit to give the chips a chance 
to pass. If the throat is not adjustable, it may have happened that 
the frog has crept forward, closing the throat. In this case loosen 
the screws that secure the frog and back it off a little.

If none of the above improve the jamming problem, the 
problem may have to do with the shape of the front of the throat. 
Some castings are too steep here and will cause chips to bind. To 
remedy this, carefully put your plane standing up vertically in a 
vise and reach in with a file (the one you sharpen scrapers with 
works fine) and file back the inside of the throat being careful not 
to file the actual opening where the plane contacts the wood at 
the sole. You want to open up the throat so it’s more like a funnel 
on the inside. This will reduce any resistance to chips as they exit 
the throat.

Chattering—Chattering will cause the plane to vibrate and leave a 
series of scalloped cuts much like those left by a planer or jointer. 
The most common cause of chattering is simply that the plane is 
set too coarse. Back off the cut.

Chattering may also be caused by the chip breaker being set 
too far back from the edge of the blade, allowing the blade to take 
too much off before the chip curls. Move it closer to the edge.

 Chattering can also be a function of an unsupported blade 
in the throat. If the frog has moved forward and the blade is no 
longer sitting on the casting for support, this can cause the blade 
to bounce up and down. Move the frog back until it aligns with 
the casting of the plane body.

Lastly, chattering can be caused by a blade that is ground at 
too low an angle. I grind my blades at 25-30 degrees. A much 
shallower angle can leave too little metal behind the edge to 
stiffen it and cause the edge to vibrate.

Skidding—Sometimes a plane will skid over the surface of the 
wood, especially hard woods like maple and birch, and the blade 
will not bite. Usually this is a function of the grind on the blade. 
Ideally, a newly ground blade will be hollow ground on the wheel 
and then slightly sharpened on the stones and stropped. A blade 
treated this way will bite into the wood and give a good shaving. 
If a blade has been retouched many times on the stone and the 
hollow grind has morphed into a rounded edge, this will prevent 
the actual cutting edge from contacting the wood. Regrind the 
edge and you should be back in business.

Ragged Edge—Rarely, even after grinding, stoning and honing a 
blade to perfection, it will work great for a few passes and then 
begin leaving a striated, scraped looking cut that is not the 
polished finish we are used to. This is a metallurgical problem, 
and the steel of the blade has lost its temper. Sometimes the blade 

is just bad through and through and no amount of grinding it 
back and resharpening it will help, but usually the edge has been 
burned by overzealous grinding on the wheel. Grind the blade 
carefully back past any blackening that might be visible and start 
over. The best way to avoid this problem is to shape your blades 
on a water cooled wheel like a Tormek, where no amount of 
manly strength will burn it.

Finally, a word on flattening the soles of planes—I’ve seen 
your planes and they are flat enough. It’s extremely rare that 
planing problems result from out-of-flat soles. Put a piece of wet 
sandpaper on a flat surface and drag the plane across it. Unless 
there’s a pronounced hollow in the center around the throat, 
you’re good to go. In 40 years I have only flattened one plane sole, 
a low angle block plane. Used Stanley bench planes are so cheap 
today, you’re better off just finding an old one that’s flat rather 
than spend the time to flatten an existing one. 

photos by Jim Seroskie

Cutting edge honed to 8000 grit, on a Shapton stone. ˝I could pick that 
out as my blade in a second, as I know the way I hone and I ground the 

body a little to give a little more lateral movement.˝ [Garrett Hack]

This blade must be ground back sufficient to remove the nick.

For a fine cut, set the chip breaker 1/16˝ from the cutting edge.
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I just finished a telephone interview with a reporter in the mid-
west. She is writing an article about Windsor chairs. I do several 

of these interviews a month. They are a bit tedious, in that the 
questions are always the same, and the reporter is going to get a 
lot of it wrong anyway. However, I do it willingly, as every time an 
article about hand made Windsor chairs appears anywhere it raises 
awareness that there is an alternative to factory chairs. Potential 
customers learn that there are folks out there making really good 
chairs that will last 200 years. The more people who know this, 
the easier it is for chairmakers to make a living, whether they 
have studied here or not. The time I take with reporters is time I 
willingly give back to the craft that has been so good to me, and 
it is one of the ways I share the gravy. 

One question I can predict a reporter will ask is “Why 
Windsors?” The reporter is essentially wondering aloud, “What is 
there about a mere chair that could turn a guy’s life on a dime and 
then inspire him for the next 36 years and beyond? Furthermore, 
what is there about a simple chair that could attract some 6,500 
other people to travel to him to learn how to make one and then, 
most of them to go home sharing the same obsession?”

It’s an easy answer. Perfection. I liken Windsor chairs to sharks. 
Sharks have been around for millions of years, and they don’t 
evolve because they are perfectly developed for their purpose. The 
same applies to Windsor chairs. Windsors are perfect in the three 
areas that matter for any piece of furniture (or most other things 
humans make). Their designs are perfect. They are perfectly 
comfortable. They are perfectly strong.

Windsor design is so perfect that it has not changed since 
the classic period of the 18th century. The designs the old guys 
worked out still have the same eye appeal today as they did for 
early Americans. Furthermore, these designs have a universal 
appeal. Not only have they transcended time, they transcend 
cultures. People study here with us from countries all over the 
world where Windsor are not a native form, and they all fall 
equally in love with these chairs.

Windsors are perfectly strong. If you buy a set of factory 
made chairs today, you expect to put them out at the end of the 
driveway for the rubbish pick up in about a decade. Antique 
Windsor chairs 200 years old or more, are plentiful. They may be 
expensive, but they still exist in countless numbers. Most of these 
antique chairs are still as tight as the day they left the chairmaker’s 
shop. Obviously, the old guys knew something about working 
wood that is not common knowledge today. 

I have been able to make only minor changes in the perfect 
joinery the old guys worked out. The brother-in-law joint is 
perhaps my only addition. When it comes to perfect durability, 
Time fears only the pyramids and hand made Windsor chairs.

The comfort of Windsor chairs is legendary. When people visit 
The Institute for the first time, my wife Susanna invites them to sit 
in a chair, observing that “You would not believe a wooden chair 
could be so comfortable.” In amazement, everyone agrees. They 
move from different style of Windsor to different style, trying 
them all. They observe that all are a remarkably good sit. 

Put those three perfects together and how can one not get 
excited about Windsors? 

Consider the time period and the woodworking culture 
when Windsors were developed and it is no surprise that the 
old guys achieved such an extraordinary accomplishment. Let’s 
first dispel the false notion of Windsor chairs as country chairs. 
This misconception dates to the late 20th century and regrettably, 
it still clouds the understanding a lot of woodworkers have of 
Windsor chairmaking. Intrepid pioneers hacking their way 
westward, did not drop trees beside the covered wagon and hew 
out Windsor chairs to rest their weary backsides. The Windsor 

from the bench by Mike Dunbar

Why Windsors? 
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chair was not developed by farmers who could not afford chairs, 
and in the spirit of Yankee thrift, made their own. Unfortunately, 
this false stereotype is reinforced every time pictures are published 
of 21st century chairmakers sitting quaintly on shaving horses in 
front of rustic, Thoreauian workshops. 

Not only was it not that way, it was the complete opposite. 
The truth about Windsors is that they were an urban chair, first 
made on this continent in Philadelphia. Eighteenth century 
Philadelphians were a very sophisticated population, and theirs 
ranked as a world class city. The Windsor chairmakers who 
established the craft there in the 18th century were not country 
bumpkins. Rather, they were highly trained, intelligent and 
sophisticated. The craft then spread to other major cities. While 
some Windsors were eventually made in rural locations, the forms 
and construction were worked out and refined in cities.

Career paths were somewhat more limited in the 18th century. 
People who today would enter the professions were more inclined 
then, to take up a trade or a craft. In other words, the guys making 
furniture and making chairs were guys with brains. When a master 
sought an apprentice he wanted what was commonly referred to 
as a likely lad. This meant the boy was intelligent, the type of 
kid who today scores high on the SATs and goes on to college. 
When a boy became an apprentice it was expected that besides 
teaching the craft, the master would educate his apprentice in 
math, design and business. When released from his indenture and 
ready to go out on his own, this kid had his stuff together.

Besides having lots of gray matter, consider the environment in 
which 18th century chairmakers learned their craft. They started 
at about 14 years old working cheek and jowl with a master and 
perhaps several journeymen. While they may have started by 
sweeping floors and hauling lumber, the work and the talk of 
chairmaking was constantly going on around them. In their teen 
years they would absorb by osmosis more about construction, 
design and comfort than most of us will ever learn in a lifetime. 
These guys went out on their own to make Windsors with the 
craft in their very bones. 

Any analogy is flawed, and so is this one. However, it will 
suffice to get the point across. Let us think for a minute about 
this corps of very bright, well trained people all working in and 
focusing their abilities on, one developing area—Windsor chairs. 
The process is similar to the way the late 20th century developed 
the personal computer. Lots of really bright people (the same 
people who entered the crafts in the 18th century) set themselves 
to developing one product. They didn’t all work together in 
concert as in the Manhattan Project, but they all worked on the 
personal computer, albeit in competing companies. 

While 18th century Windsor chairmakers may not have had 
in mind the common purpose of developing and refining a new 
type of chair, their experience was similar to that of the people 
who developed the personal computer. They did interact. Like the 
computer people in our analogy, Windsor chairmakers knew each 
other and exchanged information, even with their competitors. 
Chairmakers used components (generally turnings) acquired 
from the same subcontractors. They sometime joined forces to fill 
large orders, requiring that their products look alike. Journeyman 

moved from shop to 
shop, spreading practices, 
patterns and information. 
Chairmakers socialized 
with each other. They 
belonged to organizations 
like the Masons, Mechanics 
Associations, etc. They 
even married each others’ 
daughters and widows.

Bringing all this 
intelligence and experience 
to bear on a style of chair 
will have a predictable effect. 
In a matter of a couple of 
decades, Windsors had been 
refined to the perfection of 
form, construction. This 
humbles me. I don’t see 
myself as being able to improve much on what the old guys 
accomplished. I also don’t see anyone else being able to, either. 
Unless some time in the future we return to the apprenticeship 
system and once again start channeling our best and brightest 
young people into the crafts, Windsor chairs will always be 
like the line from the old Richard Harris song MacArthur Park, 

“We’ll never have that recipe again.”

What does this mean for those of us who love Windsors and 
make them in the 21st century? I suggest we should be humble 
and respectful. We are unable to improve on perfection, so 
perhaps we should be content with perfection. As for me, I am 
very wary of trying to impose myself on these chairs. While I 
have gained a great deal of insight into how the old guys designed 
chairs, I do not let my ego delude me into thinking I can improve 
on these deigns. I am content to understand how they arrived 
where they did, and to express myself within their expression.

Likewise, I do not delude myself into thinking I can improve 
on their joinery. After all, time has proven theirs perfect. The 
most boneheaded thing I ever did was to dream up a wet/dry 
joint that involved using hot sand. Fussy joinery that relies on 
precision tenons and grain orientation is equally egotistical and 
misguided as were my foolish efforts. The old guys popped out 
chairs at a dizzying pace. Their methods were simple and fast— 
locking tapers, drive fit tenons and compression. And I repeat, 
time has proven theirs perfect.

Until the human body evolves to a new form, chair comfort 
will remain an established reality. Seats will always need to be 
slightly higher in the front, and chair backs will need to be canted 
between 14 and 16 degrees. Seats will need to be shaped in a 
manner that is body conforming, the pivot point will need to be 
canted behind the sitter’s center of gravity. Any efforts to improve 
on comfort are equally futile as improving on design and joinery.

My vote is we keep our egos under control and be content 
with perfection. We’re going to find it in precious few other areas 
of life. 



Milan, Italy
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You don’t have to travel far in New England to bump into a 
furnituremaker. There must be hundreds, maybe thousands, 

along with many others making a living working clay, metal, glass, 
and lots of other materials. We have a vibrant creative economy as 
it’s called, not always so evident, yet enriching our communities 
in all ways. It’s the lucky connection of market and maker that 
supports so many working with their hands.

In the parts of Europe I know through teaching, the story 
is quite different. For the past decade I have been teaching 
furnituremaking and hand tool skills in England, Germany, Italy, 
and this last October, in Austria for the first time. I get to meet 
lots of woodworkers and we talk about our lives and our shared 
passion for woodworking. Admittedly most of my students make 
shavings because they enjoy it and do other work to make a living, 
not that they wouldn’t like to go full time. It’s just really hard to 
do. One-off furnituremakers like myself are rare. The good news is 
that in the past decade I have seen more willing to try. 

England is lucky to have a robust woodworking scene with 
many hobbyists (mostly older as they are here), excellent schools, 
and a handful of professional makers of what they would call 
bespoke furniture. The simple reason there are not more is that 
there is a limited market—fine furniture is a luxury product. 
And real estate is expensive so shops are tight, and wood is costly. 
So some turn to making other kinds of wooden things such as 
superb hand planes. 

The present state of Continental Europe’s woodworking really 
starts at the end of the Second World War, where rebuilding was 
going on in every direction. There was less wealth to support 
crafts and traditional furniture, and besides the focus was on 
modernization. In part due to destroyed forests, furniture 

manufacturing began a love affair with man-made industrial 
materials that were suitable for mass production—a trend that 
continues today. Craft skills were simply less relevant and less 
appealing to the next generation who viewed them as manual 
labor. One result is the story we were told of the only craftsman 
working in Munich who can repair the wooden doors that are 
everywhere.

 Lucky for us, it was about this time that my generation 
returned to the land and rediscovered and revitalized crafts here. 
Some of the seeds of this originated in our exposure to industrial 
arts in school. While Germany and Austria did not experience a 
similar craft revival, hand skills have continued to be an important 
part of the middle school curriculum. The class I taught in Austria 
was to an enthusiastic group of middle school teachers who teach 
woodworking, metalworking, sewing and cooking (and often 
more than one). 

Quite interesting is that students as young as ten have to decide 
their educational path either towards the trades or to a higher 
degree. To become a skilled joiner takes somewhere between 
7-10 more years of study combined with periods of work—an 
apprenticeship of sorts. Even then a typical job is more likely in a 
factory making windows or doors (things they make exceedingly 
well). Many find this too restrictive and uncreative and eventually 
change careers or strike out on their own. 

In one Austrian town in the foothills of the Alps, 
Bregenzerwald, we found the work of a vibrant woodworking 
economy. Surrounded by the carefully maintained forests you 
often see in Germany and Austria (wald means forest) was an 
elegant showroom fashioned of local wood with local products. 
Most were doors and windows, but also some solid and plywood 

Woodworking in Europe

by Garrett Hack



At talks I gave people were fascinated by the tools and 
how I used them, especially to make small detail.

Austria—middle school teachers learning some new hand skill tricks.

Milan, Italy—classes in what was once the workshop of an important industrial 
designer. About a third of the class turned professional in the last several years.

Bregenzerwald, Austria—maple tables and benches of simple 
design and extremely stable in an unusual showroom.

Germany—each student built a case and a single fine 
drawer—and we carefully tested each one.
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furniture, produced in the small factories and workshops scattered 
over the surrounding hills. One company started in the 1400s is 
still making wooden shoes. 

Handcrafted furniture is still hard to find. I don’t think the 
reason is too few professional makers—they would rise to fill the 
need if it were there—but rather living spaces smaller than what 
we are used to and a cultural norm of not desiring a lot beyond 
the basics. I found this out a couple of years into teaching in 
Germany when I taught a small table class, one of my favorites, 
only to be told afterwards that Germans don’t typically have or 
use small tables. Some do now. 

When I first taught in Italy the story we heard again and 
again was about the total lack of schools or opportunities to learn 
woodworking. This was in Milan, a polished yet gritty center of 
design, sophistication and culture, in a country where everywhere 
you look you see the past work of highly skilled craftsmen. The 
fledgling organization that first invited me, Slow Wood, was 
trying to change this by arranging some classes and trying to 
connect emerging makers and market. Back in Milan this past fall, 



My students in Germany come from all over Europe because such 
classes are uncommon. This young maker came all the way from Spain.

Udine Italy—the largest chair in what was once 
the chair capital of the world.

Venice—Valentina (left) restores furniture 
in a tiny hand powered shop. Piero (below) 

sculpts complex oarlocks (forcola) and oars 
for gondolas.
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about a third of my class were “professionals” and Slow Wood 
had a new beautiful showroom downtown. 

Besides the obvious challenges of developing a market for your 
work, Italy has excessive layers of regulation and taxes. This was 
the reason two young makers I taught gave me for moving across 
the border to a resort town in Austria, where they hoped business 
would be better and easier. Regulation and economics probably 
killed Udine nearby on the Italian side of the border. It was once 
the chair capital of the world with factory after factory steam 
bending and joining stylish and elegant chairs. Today only one of 
those factories is still making chairs. Some are still cutting beech 
logs but turn them into firewood. 

Our travels ended in Venice, a city literally built upon wood 
pilings driven into the mud. It was once one of the richest 
cities in the world, producing some of the most sophisticated 

and ornate furniture and art. While still a stunningly beautiful 
fabric of narrow streets, curving bridges and buildings of faded 
tropical hues, tourism dominates. Yet we found three young 
craftspeople making beautiful things, and prospering. One was a 
woman, a native of Venice and student of mine, who worked in 
a tiny shop restoring furniture. The humidity and bugs in Venice 
are extremely hard on furniture so she has steady work (but an 
interesting challenge getting it to and from her shop, with no cars, 
400+ bridges and often very narrow streets). Another was a man 
making the sculptural oarlocks (forcola) and oars for gondolas 
(gondolas are still made in Venice, but mostly from plywood). 
The third was a woman making bespoke shoes. And she had an 
even younger assistant. It’s exciting to see this revitalization of 
hand skills in Europe and to play a small part in it. 



Sure, I would love to always be building masterpieces with 
perfect hand-cut joinery, exquisite materials and intricate 

inlays. But the reality of earning a living as a woodworker means 
sometimes working within the constraints of a clients budget and 
making choices about materials and techniques to get a project 
completed. But just because you are trading the dovetail saw and 
mortise chisel for a biscuit joiner and pocket hole jig, and the 
solid wood for plywood, doesn’t mean you have to sacrifice on 
quality construction and attention to detail.

When it comes to reducing the cost involved in building a 
large piece, using plywood for the case parts is the obvious choice. 
Beyond price, there are some other advantages to using plywood. 
Plywood is constructed of multiple thin layers of wood laminated 
together with the grain in opposing directions This creates a piece 
that is far more dimensionally stable than a solid wood panel of 
equal size. This means not having to worry about wood movement 
quite as much as you consider joinery and construction. It also 
allows you to design pieces that would be much harder, if not 
impossible, to achieve with the movement of solid wood.

If you are new to using cabinet grade plywood, it’s important 
to know that not all are created equal. At the low end of the scale 
are pressboard panels which are basically just sawdust mixed with 
glue compressed into a sheet with a face veneer. Next up the ladder 
is medium density fiberboard (MDF). I find MDF to be a great 
option for veneered panels that will be housed within a frame, but 
it is a poor choice for case construction. Finally there is veneer 
core plywood which is an all wood product. In this category is 
Baltic birch plywood which typically has the most laminations 
and therefore has the most strength and stability.

For most furniture and cabinetry applications, a 3/4˝, 7-ply, 
veneer-core sheet will be your go-to choice. This type is usually 
made up of either poplar or fir laminations, and is readily 
available with a face veneer of most common species (cherry, 
maple, mahogany, etc.) and is available as a special order veneered 
with just about any species. Veneer-core plywood is graded as 
A through D for the front side and 1 through 4 for the back side. 
For the purpose of quality cabinetry and furniture, you will only 
be using the A-1 grade which has the least number of defects 

High Quality Plywood Casework
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Doors with book-matched 1/2˝ plywood panels and shop turned knobs.

by Owain Harris



in the veneer and voids in the laminations. Depending on the 
species of the face veneer, it will either be book-matched, slip 
matched or rotary cut. If it is available, I will usually opt for a 
book-matched veneer.

When it’s time to start cutting up the parts for the project, I try 
to pay particular attention to the grain of the veneer and how it 
will appear in the final piece. For end panels and particularly door 
panels, I will try to take advantage of the book matched layup of 
the sheet by cutting the parts out with the seam in the center. If 
the project involves a lower and upper component, it’s nice to 
consider how the grain on the lower case will continue up into 
the upper unit. These techniques will use up a little more material 
than just maxing out the 4´x 8´ sheet, but it is this attention to 
detail that makes the difference between a mass produced cabinet 
and a well considered piece of furniture.

Although plywood has many advantages, the main 
disadvantage is an obvious one—exposed plywood edges look 
terrible and need to be covered. I strongly recommend against 
using those paper thin, iron-on edge bandings. How many times 
have you seen one of them peeling off, exposing the pressboard 
below? I consider a 1/8˝ of solid wood glued on the plywood edge 
to be a minimum. A 1/4˝ is better. If you want to hide the fact that 
there is an applied edge, a birds-mouth joint is a great option. 
This is achieved by cutting a v-notch in the plywood edge and a 
mating point on the solid piece, then glueing them together. If 
you find yourself doing this joint often, matched router bit sets 
for producing the male and female parts are available.

Show me ten cabinetmakers and I will show you ten different 
ways of constructing a plywood box. My method relies on 
biscuits and PVA glue for strength, and pocket screws to bring 
the parts together and reinforce the joint. The main thing to 
remember when using this method is to lay out your biscuit slots 
and pocket screws in such a manner that you avoid having a screw 
that goes through a slot, which will weaken both the biscuit and 
the holding power of the screw threads.

In most cabinets there will be a few dividers or partitions that 
are visible from both sides and so can’t be attached with pocket 
screws. In these cases you may be able to screw into the end 
through the top or the bottom. If not you will have to clamp 
the joint and rely on the glue to hold it together. I have recently 
been using a Festool Domino machine (www.festooldomino.com), 
which cuts a deep slot for a floating tenon, for these types of 
joints. If you can justify the cost of the tool, it opens up a huge 
range of efficient possibilities for this type of cabinetry.

It’s common for people to use dadoes to join their cabinet 
components but I have found that the discrepancies within the 
thickness of even a single sheet of plywood means that these 
joints will either be to loose and look terrible, or too tight and 
impossible to put together without damaging the wood. The 
biscuit method is faster, and since we are using plywood with the 
final cost in mind, this is a reasonable consideration.

When it comes to selecting the plywood for the back and the 
door panels, leave the 1/4˝ stuff for box store cabinetry. A good 
quality cabinet will have a nice solid 1/2˝ piece for the back and 
for the doors. Using 1/2˝ plywood for the back will help to stiffen 
up the case and straighten out any sides or partitions that have 

bowed a little. It also provides ample material to screw through 
if the project is a built-in piece. Using 1/2˝ ply for the door panels 
helps to give them some heft and substance. It also requires you 
to rabbit the panel where it fits into the door frame and allows 
you another opportunity to showcase your skill by creating a 
perfect reveal where they intersect. 

The classic choice for hinges on fine cabinetry and furniture 
is extruded brass butt hinges and they are a great choice here 
as well. There is no shame however in using 35mm European 
style cup hinges. Not only are they cheaper to purchase but more 
importantly they are much easier (and therefore cheaper) to install. 
The best thing about using the European style cabinet hinge is the 
level of adjustability. With just a few turns of a screwdriver the 
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 Selection of cabinet grade plywood. From left to right: 
3/4˝ pressboard, 3/4˝ MDF, 3/4˝ fir veneer core, 3/4˝ 

poplar veneer core, 1/2˝ Baltic Birch.

Example of typical case joint using biscuits with 
off-set pocket screws.



door can be adjusted up and down, in and out, and side to side 
making the fine tuning of the fit a snap.

An elegant way to add a custom finishing touch to your 
plywood case piece is with the use of shop made knobs or pulls. 
Turned knobs in a contrasting wood or an integrated carved pull 
shows that you care about the details, and lets the client know 
that they are getting a piece that’s a cut above the competition.

A plywood box will never be as sexy as a solid case piece 
with exposed hand-cut joinery, but the combination of price, 
convenience and stability can make it a great choice for many 
projects. By selecting the material and joinery carefully and 
paying close attention to the minutiae, you can still produce a 
high quality product that looks great, and will last a lifetime. 
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Example of typical Domino joint.

Back of door with 1/2˝ plywood panel.

Completed cherry plywood media center.

Plywood with 1/4˝ edge banding.



finishing basics by Gary WooD

In my workshop, I take time to study the piece 

to be restored. On average, careful thought and 

planning accounts for 10 or 20 percent of the actual 

work that goes into any restoration job. The thinking 

part occurs before the work begins and tends to 

continue throughout the job. This is because the 

steps of cleaning, repair, touching up and finishing 

present different challenges in each stage. For 

instance, the process of a thorough cleaning may 

reveal a surprisingly beautiful surface or expose new 

problems that need to be corrected. The several 

steps in restoration require an open mind, a flexible 

approach, and an arsenal of techniques and tools. 

Although variables involved in restoration can make 

these projects a challenge, the decisions made 

during the process build skill, increase knowledge of 

materials and sharpen the eye to color and texture. 

Cleaning—Most pieces will need some amount of 

cleaning. After a dry wipe down or dusting, the 

choice of cleaner might be mild soap and water. 

Museum quality cleaning sometimes uses an acid 

neutral soap, but this is seldom needed on most 

antiques or estate furniture. Stronger detergents 

such as trisodium phosphate (TSP) are occasionally 

suitable but should be used with care because of 

their cutting strength, nearly that of a paint stripper. 

The other and perhaps safer option is to use 

a mild solvent such as mineral spirits to wipe 

away grime. This is especially useful when a piece 

has delicate veneers or glue joints that might 

be saturated with a water solution. The other 

advantage of mild solvent cleaning is that you can 

start with a mild solvent and move to a stronger 

agent if needed. Of the common solvents available a 

typical strength progression would be: 

Restoration 
Finishing

On a piece produced in your own shop, you determine the type and color of 

the finish. When cleaning or repairing an antique or a piece of fine furniture 

though, the aim is often to do no harm as you work to match the surface color and 

the existing patina of the wood especially if these contribute to the monetary or 

historical value of the piece. In some cases the finish may be removed when it is clear 

that value will not be compromised or if you decide on a different finish. The decision 

about the end result needs to come first. 
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1 Mineral Spirits 

2 Turpentine or Citrus Solvent

3 Lacquer Thinner

In almost every instance, mineral spirits or turpentine/citrus 

solvent will be the stopping point for general cleaning. Lacquer 

thinner acts more like a paint stripper and is too strong for most 

cleaning chores. Alcohol, typically sold as denatured alcohol in the 

paint store, is not included above because it may also be too strong a 

cleanser especially when working with a shellac or old lacquer finish. 

Cleaning, Reviving, Amalgamating—Liquid waxes offer a technique 

that cleans and revives a surface. It is similar to solvent-based paste 

waxes but the higher proportion of solvent, typically mineral spirits, 

will dissolve built up old waxes and soil. They enable you to work 

quickly over large surfaces as well as get into moldings and crevices. 

Combined with fine steel wool for a little abrasive action, many pieces 

can be cleaned and polished in one operation. 

There are a few reviving formulas that have a blend of solvents 

designed to soften an old finish enough to clean, combine with 

(amalgamate) and renew the original film. The old Formsby brand is 

based on this formula, and the Howard Restore A Finish is somewhat 

similar. Like all finishes, but especially with these products, a thorough 

test in an inconspicuous spot is advisable. In my experience, when 

they work, they work great. When they don’t, it may be best to set 

these products aside.

There is another amalgamating technique that is very slow but 

easy to do. A 50/50 mixture of linseed oil with turpentine can be 

effective when treating a clear finish that has wrinkled (alligatored). 

The procedure is to use a 320 grit wet/dry paper to sand the mixture 

into the old finish. The first coats will act as a cleaner and the excess 

grime and loose old finish can be wiped off. The aim of subsequent 

coats (with less wiped away) is to fill in the alligatored lines to create 

a smooth surface. The number of coats will vary for the extent of 

damage, but four or five coats is typical, allowing 24 to 48 hours 

between coats. Just like proprietary reviving finishes, this technique 

needs to be tested first to see if it is appropriate.

Strippers, when the old finish needs to be removed—A simple stripper 

is alcohol, and although it is used in combination with other solvents 

in proprietary paint strippers, it is the only solvent needed when 

shellac based finishes need to be removed. It evaporates quickly, 

which can be an advantage when you want to move quickly to the 

refinishing stage. It is a disadvantage when you have a large surface 

that you are trying to keep continually wet to remove all the shellac. 

Alcohol is also a favored after wash for proprietary strippers.

The strippers that have been around for years are solvent based 

and use a variety of volatile, strong liquids that will totally dissolve a 

dried film, including multiple layers of paint. Methylene chloride has 

often been used as a solvent in strippers, usually mixed with other 

solvents to complement its dissolving ability or retard the drying time. 

These toxic liquids can severely burn skin. All precautions on the label 

should be followed.

Newer, and supposedly safer strippers, have come on the market. 

Some have a citrus base with a pleasant smell. They work on the 

principal of breaking the bond between the paint or varnish and the 

wood surface below. Although they work with a much slower action 
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than solvent type strippers, this can be an advantage because you 

can go away from the job after soaping up, and let the chemical do 

its work without the worry of the stripper drying out. Although these 

strippers have minimal burning effect on bare skin, you should wear 

rubber gloves when using these products.

A last, but often overlooked stripping method is scraping. 

Many jobs may have only one section that needs stripping. If the 

job is small, and care is taken, the scraping method can be very 

effective. A simple knife with a stiff blade is sufficient for scraping. 

Keep a sharpening stone handy because the blade will need to be 

honed often. Scraping is not appropriate for every job and should 

be avoided when delicate surfaces, such as veneers, need to be 

preserved. 

Cleaning or stripping an old finish is usually sufficient to reveal 

the color of the old wood. Any further abrading of the wood by 

sanding will cut into the patina that has taken years to develop. It’s 

best if sanding is avoided entirely, but when necessary, a fine grit 

such as 220 or 320 will smooth a surface without cutting deeply into 

old wood fibers. 

Repairs…Gluing/Patching/Filling—The first step in restoration is to 

clean the piece before any repairs to the wood are made. If, however, 

a piece needs to be stripped of paint or finish, it is best to make 

repairs to the structure before stripping. This is done to avoid having 

the solvent, or worse, paint sludge combined with solvent, penetrate 

the cracks and joints that need repair. Whenever possible, make 

any glue-ups prior to stripping in order to insure a good wood-to-

wood bond. The same holds true when patching or filling voids with 

wood patches or putty type fillers. A patch that is well bound to the 

wood substrate will not be affected by the chemical action of paint 

strippers. An added advantage of doing all the repair work first is 

that the subsequent stripping will help to blend the patches to the 

surrounding wood. 

Touching Up—An antique that has been thoroughly cleaned and/or 

stripped may not need overall staining, but spot coloring is often 

needed. This can be the most creative part of the restoration job 

when you have a few basic materials. Coloring mediums for wood can 

be divided into dye stains and pigmented stains. Dyes will alter the 

color of the wood with a transparent effect, while pigmented stains 

have solid color particles that will partially or totally obscure the grain.

Dying is used when you need to slightly alter or highlight an area. 

For instance, a drop leaf table placed near a window may have its top 

surface bleached from sunlight, while the dropped sections retain 

original color. This would be an instance when you would stain the 
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Coffee table stripped and ready for finish.

Coffee table with new finish.

Applying color with an airbrush.



lighter board(s) to match the darker board. Since you do not want to 

obscure the grain, a dye stain is appropriate. 

Pigmented stain is often used in small areas where a painted-in 

effect is desired. This is because it is difficult to layer a color with a 

see through dye, but the eye can be tricked with the painterly effect of 

a solid color. Pigments can be used in thin layers for background color, 

painted in grain, highlights and shadow effects. 

Hurrying through the preparation, cleaning, gluing and touching 

up steps will create more work than necessary in the finishing stage. 

Careful preparation creates a surface that is repaired and smooth, will 

accept finish readily, and usually need fewer finish coats than a poorly 

prepared surface. 

Sealing and Finishing—Historical finishes were derived from a few 

available materials, typically linseed oil, beeswax and shellac. The 

common solvents were turpentine and alcohol. Some of the best 

finishes, in my opinion, were the result of few and thin coats of any of 

these materials, plus a lot of rubbing. Anytime you are attracted to the 

finish on a fine antique, consider the years of use, cleaning, waxing, 

occasional reapplication of finish and rubbing that helped create that 

patina. 

Rubbing or burnishing cannot be overemphasized, but a film 

forming finish such as shellac or wax is the important foundation. 

With the traditional technique, shellac is brushed or wiped on in 

several thin layers to reach a desired build. It is then finely tuned 

with a French polish motion or abraded with pumice or rottenstone. 

Allowed to thoroughly dry (approximately one week), shellac 

can then be waxed as often as needed. Waxing exemplifies the 

importance of rubbing and burnishing, because the application of 

wax is, in itself, a rubbing process and buffing the dried film uses the 

burnishing technique. 

Linseed and other oils were commonly used in historical finishes, 

but they get a mixed review for their long-term effectiveness. The 

problem is that oils never dry to a hard film, and over the years, 

there is sometimes the need to rejuvenate a tired or dirty film of oil. 

When more coats of oil are applied, the softening continues. I have 

worked on a few antiques that were finished with only oil, and have 

seen tabletops completely saturated, leaving the wood spongy. Any 

attempt to strip the old oil finish only removes surface layers. Modern 

manufacturers make oil/resin blends that are attractive and less 

prone to soften the wood fibers. These work more effectively than an 

oil-only finish.

The transition from the historical use of single component 

resins, waxes and oils to combined ingredients, has resulted in many 

complex industrial formulas. The effort has been to make increasingly 

durable finishes. We have all been lured by manufacturers who 

promote their finish as the most alcohol and water resistant, flexible, 

smooth…, and the list goes on, ending with it being the most 

attractive finish possible. 

When cleaning, repairing and restoring an antique or piece of fine 

furniture, though, we can’t really have it all. We have to make choices 

and use our best judgment based upon experience. Some of the 

new finishes will withstand almost any abuse, but are questionable 

for their ability to move with the wood, which is always expanding 

and contracting with the seasons. Modern finishes may also have 

an undesirable plastic look (a result that manufacturers are trying 

to overcome). The short answer is that if you are finishing only for 

durability, some of the modern finishes are the answer. If you are 

finishing for appearance and the ability to more easily renew surfaces, 

the historical type finishes are a better choice. 
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Nice old chair. Natural wear and patina shown in the detail will be 
preserved with wax polish alone.
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Getting started in a new craft like fine woodworking can 

be overwhelming. Flip through any of the dozens of 

woodworking tool catalogs and you can feel like you’re a kid again, 

looking through the Sears Christmas catalog. You start thinking, 

“All this stuff looks great, it must be good if it’s in here! But where do 

I begin? What hand tools do I really need to get started…and which 

will stand the test of time?”

I remember facing these questions nearly thirty years ago. The 

answers can come down to personal preferences and the kind of work 

you like to do. For me, as a custom furniture maker, there are some 

tools I have found to be very effective and invaluable. 

This list of my top ten tools (actually thirteen), includes those 

tools that I find myself reaching for most frequently. I have grown 

accustomed to their feel in my hands and they have served me well. 

I hope my list of favorites will help you form your own, and make 

browsing the tool catalogs a little less confusing.

No. 5 Hand Plane—Alright we’ve all seen the pictures. It’s always 

the guy hand planing a board, the iconic photo of a craftsman at 

work. The No. 5 hand plane, also called a jack plane, is indispensable 

for quickly flattening a surface, cleaning off the dreaded rippling 

machine marks, and straightening and truing parts like drawer sides 

and runners. But when it comes to choosing my favorite plane, it’s 

almost a toss up between the No. 4 and longer No. 5, but if I had to 

choose only one, I reach for the No. 5 for its additional straightening 

and truing capabilities.

The actual No. 5 jack plane in my tool cabinet is a sweet older 

Stanley/Bailey model that are sometimes available at flea markets, 

and online. Or maybe you’ll find one in your grandfathers toolbox 

somewhere, like I did my treasured No. 7 jointer plane that I like to 

keep prominently on top of my tool cabinet—a reminder of all the 

great craftsmen who have influenced me. But if you prefer to buy new, 

you can do very well to pick up a fine modern reproduction like the 

Top Ten Tools

by Tom McLaughlin
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Lie Nielsen brand. I recently acquired the Lie Nielsen low angle jack 

plane that is giving my older Bailey a run for the money.

Card Scraper—Pound for pound this flat rectangular piece of metal is 

probably the most effective tool in my cabinet. When well-tuned and 

used properly, the card scraper will yield the most beautiful light and 

wispy shavings, unachieveable with a hand plane. The genius of this 

flat flexible piece of metal is the cutting edge along the length, which 

is actually a slight curl of metal called a burr. Forming this burr is a 

hand skill which takes a little getting used to, but with practice, you 

will master the skill and think nothing of it when the times comes to 

refresh the edge.

The card scraper is very useful for shaving and smoothing out 

rough patches and detail scraping to remove small areas of tear out. 

But this tool can really do so much more. I often use it to blend two 

surfaces together, most commonly the intersection of two pieces 

joined at a right angle to one another, intended to be finished in 

the same plane, or flush as we say. And you can also scrape shavings 

without concern for grain direction, especially useful cleaning up wild 

figured woods and around knots you might like to feature. All in all, 

the card scraper is a pleasure to use, as well as a tremendous time-

saver in reducing the amount of sanding you will need to do.

Bench Chisels—What would a tool cabinet be without chisels? They 

come in various lengths. Some are short, called butt chisels, for close 

control work while the longest, called pairing chisels, are great for 

hand shearing cuts. But the most used in my tool cabinet are the 

average sized all-purpose type, called bench chisels. Commonly 

available in sets of five or six that run from 1/4˝ wide to 1˝ wide, but 

larger widths are available.

You don’t need to buy the most expensive to do nice work, but 

price is a reflection of the quality of chisel you can expect for the 

money. Quality is generally based on the fineness of the steel and its 

ability to hold an edge, meaning to stay sharp for extended use. My 

first was a set of blue marbles chisels, and now my bench chisels are 

the Swiss Made brand which hold a very nice edge.

6˝ Metal Rule (15 cm outside US)—In addition to carrying a longer 

rule of some kind (for me it is a 16’ tape measure on my hip), the most 

frequent go-to measuring tool I own is a 6 inch metal rule which I 

keep close by in my apron chest pocket for quick access. I use this 

inexpensive rule frequently to check dimensions on all kinds of 

project materials—material thickness, tenon length, dado depth, etc.
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Unlike nearly all the rest of the world which uses the metric 

system, here in the United States we use the imperial system, so 

my rule has increments in inches, 16th’s, 32nd’s, and 64ths. But 

every once in a while I need to know the measurement in metric, 

so I have another 6 inch rule which has metric on the reverse side, 

approximately 15 centimeters.

The increment markings are cut finely and cleanly into the 

steel giving precise and quick readings. And there are also handy 

increments marked on each end of the rule which, when laying the 

rule on its long edge, makes a convenient accurate way to check 

heights of things like router bits and saw blades. 

Sliding Bevel Gauge—Also called a sliding T-square, the bevel gauge 

is an adjustable square, used for transferring angles accurately. I use 

mine most often when building chairs because of the numerous 

angles involved. If copying from another piece, the bevel gauge is 

simply adjusted against the angle and locked in. But when working 

from a drawing, the angle can be transferred by actually laying the 

bevel gauge on the drawing.

I love the directness of this tool, taking it right from the drawing 

to the workpiece or the table saw where it is used to set the angle 

on the saw blade or the fence angle on the crosscut sled. Of course 

the angle can also be set from a protractor of other calibrated angle 

measurement. I have several, but the one I use most is a Japanese 

aluminum style called a Shinwa sliding bevel.

Combination Square—Every tool cabinet needs a good combination 

square. And while you can get by with less expensive, beginner 

versions of some tools like chisels, it is well worth spending the 

extra money to get a first-rate combination square right from the 

start. Just as a carpenter must have a dead-on accurate level, the 

furniture maker and fine woodworking craftsman requires a true and 

trustworthy square to rely on with absolute confidence. The kind 

I have in my cabinet and have enjoyed using for years is a Starrett 

brand.

In addition to its primary use for verifying 90 degree angles on 

work pieces, the combination square is frequently used for marking 

out joinery—also a great tool for setting up machinery, checking 

tables and blades for squareness. The slide bar is convenient for 

checking depth of mortises, dadoes, etc, and the beveled side is 

useful for marking out and verifying 45 degree angles like simple 

rectangular frame miters.

Marking Gauge—I always get the feeling I’m using an old world 

tool when I pick up my marking gauge. But just because it has been 

around a while, does not mean it has become obsolete.

I often share in my classes, the secret to great hand-cut joinery 

is simply marking and cutting to those marks with accuracy. The 
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marking gauge, having simply a block-like fence with an adjustable 

cutting or marking edge, is ingenious in its simplicity.

This tool shines when laying the joinery for hand-cut dovetails, 

the signature joint for fine craftsmanship. Once the fence is set to the 

desired distance, the marking edge actually scores, or cuts, the layout 

line most often across the grain...guaranteeing accuracy because it is 

referencing the depth directly off the end of the workpiece. And the 

added bonus of the resulting layout line, is the fact that it is actually 

a finely cut line, leaving a perfect, fool-proof seat into which is set 

the sharp chisel edge allowing you to chop to the line with great 

precision and confidence.

I am still using, mostly because it is what I started with, the old-

style wooden block type. But I have used on occasion those with a 

round brass style fence that works well and feels great in your hand, 

perhaps easier to use than the block style—but some habits die hard.

Epic Woodworking is our new brand to feature the how-to, life, 

and love of woodworking. The word “epic” is actually defined as 

a long poetic story about the exploits of a heroic figure. And each of 

us as woodworkers are actually creating our own Epic, a story defined 

by the beautiful objects we create, give to loved ones, and leave 

behind. Through an audio podcast, online videos and in-shop classes, 

we will share this Epic Woodworking experience, crafting a life story 

together.

After meeting Tommy Mac five years ago, and being an invited 

guest on his WGBH woodworking program, Rough Cut season 2, 

we kept in touch and struck up a friendship. Invited back last year, 

season 5, I designed and made a Craftsman inspired rocking chair 

with Tommy. It went so well, the episode was moved up to #2 in the 

lineup, and they invited me back for three more episodes in season 6, 

to be aired this fall. I’m excited that one of these episodes will be filmed 

entirely here in our shop in Canterbury, NH.

I use the term “we” and “our” when describing Epic Woodworking 

because nothing could happen without my wonderful wife Kris. The 

beautiful website, much of the correspondence, cleanliness and 

order is directly due to her amazing talent and heart. Now that we are 

nearly empty-nesters, I am so thankful Kris can once again be more 

deeply involved. And although much of her work occurs anonymously 

behind the scenes, if something is beautifully done and thoughtfully 

handled, you can assume Kris was the source.

Epic Woodworking • 336 Baptist Rd. Canterbury, NH • 603-783-9700

Register on the Epic Woodworking website for a digital copy of this article! www.epicwoodworking.com

Spokeshave—Maybe it’s my Irish roots, and all those potatoes I peeled 

as a kid helping prep for dinner for our family of ten, but I love using 

the spokeshave—a vegetable peeler-like tool for wood, such a direct 
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and responsive tool. Of course, it is much heavier than your typical 

peeler, but the concept is very similar.

The spokeshave is actually a plane with a very short sole, and 

extension handles at each side. Most commonly, the sole is flat, and 

the cutting iron is set just as you would a hand plane to achieve a nice 

shaving. However, you can find spokeshaves with a variety of shaped 

soles, often curved to facilitate working with rounded parts.

The name comes from their original, earliest use, forming rounded 

spokes for wagon wheels or chair backs. You may have seen the old 

shaving horses, which held the workpiece in a swinging jaw, held 

tight by pushing away the lower pendulum with your feet. This made 

for a comfortable, quick and effective way to hold the work, while 

the spokeshave was used with a pulling motion drawing toward your 

body.

But I use mine for all kinds of shaving cuts, pushing and pulling, 

sometimes setting the cut heavy to remove material very quickly. 

Then other times adjusting to a finer, thinner than a potato peel, 

shaving for finishing cuts.

The brand I have and use most often is an older Stanley No. 151 

that I picked up at a flea market years ago. I like the adjustment knobs 

that help change the setting quickly and accurately. But I own 5 or 6 

in various sizes and shapes. Some of the best available these days are 

made like the earlier ones, in wood, but with modern adjustments 

and fine steel cutting edges.

Rasps—My first encounter with a rasp was in my basement growing 

up. It had very course cutting teeth, laid out in straight rows. And 

having no handle, we wrapped hockey tape around the smaller end 

so we could get a good hold it—a rough course tool for less than fine 

work, especially in our young, hurried hands.

Fast-forward years later, when I learned about the existence 

of finer cutting rasps from a Phil Lowe woodworking video 

(pre-internet days!). The beauty of these tools is the teeth are laid 

out in a random pattern, so very few teeth are meeting the work at 

the same time. The result is a shockingly smooth, fast and controlled 

cutting tool. One side is flat, the other convex for working into 

concave surfaces and the end tapers for smaller spaces. I love this 

tool for finer sculpting and smoothing surfaces, usually following 

spokeshaving.

But there is a greater cost in producing the random tooth pattern 

into polished metal, then hardened to hold a sharp edge over many 

uses. So be prepared to spend a bit to own the pleasure of using 

these fine tools. I have the Nicholson Pattern Maker Cabinet Rasp, 

which is best owned as a pair, the No. 49 which is a faster more 

aggressive cut, and the No. 50 which offers the finer smoother cut.

Blockplane—If there ever was a go-to tool in my cabinet, my block 

plane would be it. An everyday tool for sure, that fits in your palm so 

sweetly, it becomes an extension of your hand. So useful for all kinds 

of small trimming and shaving tasks. One minute I might be using it 

to create a chamfered edge on a chair leg, and the next I might be 

shaving an inlaid strip to flush with a tabletop surface.

I always liked the many practical and effective uses of the hand 

plane, and I am not getting paid to say this, but my precision and 

pure enjoyment with this great tool sky-rocketed when I broke 

down and spent the $165 to buy my first Lie-Nielsen low-angle 

No. 601/2—thanks to the persuasion of my friend Garrett Hack. The 

601/2 is a fantastic hand plane that, when well tuned, is capable of the 

finest, most precise and controlled work. Able to beautifully shear 

thin shavings across end grain, you will grow to love the reassuring 

feel of this plane in your hand. At times I have also clamped this plane 

upside down in my vice when needing to plane small pieces cleanly 

and accurately.
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And a few bonus favorites as it was difficult to hold the list to 10!

4˝ Double Square—This is one of those tools I wondered if I really 

needed when I bought it years ago, but now I can’t imagine working 

without it. This little 4˝ square does so many things, just easier than 

the larger combination square. I love the quality, weight and feel of it. 

So simple to verify a depth, mark a quick layout line, or check square- 

ness of the bandsaw blade.

I remember reaching for this square during a class, while showing 

a student something. He too one look at this mini square, started 

laughing and said You have a tool for everything! I couldn’t help seeing 

the humor in it myself, but it is seriously a great tool that I reach for 

every day.

The Scalpel—Only in recent years did I discover that companies who 

supply scalpels to the medical field were more widely making them 

available to the craft world. So now, when the situation calls for it, 

instead of just saying it, you really can make a cut like a surgeon!

I can’t say enough about the quality of cut and control you can 

experience with this relatively cheap cutting tool. You need only 

buy the handle you prefer, some are inexpensive plastic, while other 

handle options are a heavier, sturdy feeling steel. And they can take 

a variety of shaped blades that are interchangeable with a standard 

locking mechanism.

But the beauty is in the control and ultra sharpness of the cutting 

blade, which is hardened more than the typical utility knife so it lasts 

longer. They also have a slight hook shape toward the end of the 

blade that adds to the cleanness of the cut, which I find especially 

effective for accurate veneer and inlay work. I got mine from CS Arts 

& Crafts, and I like the stainless handle No. 3, with the size 10A cutting 

blade.

Dovetail Saw—Over the years I have experimented with a few 

different styles of hand saw for cutting dovetails, Japanese which are 

very thin and cut quickly on the pull stroke, American which cut on 

the push stroke, and hybrid saws which were shaped like American, 

but had Japanese teeth and cut on the push stroke. While I enjoyed 

success with each of them, my favorite to use when cutting dovetails 

is the American style.

It may have something to do with your preference for the grip, 

the Japanese more of a straight extended handle, and the American 

being the more traditional pistol-grip type handle. I have a more 

controlled feeling with the pistol grip, especially those that are 

sculpted so nicely to fit so comfortably in your hand.

The true dovetail saw is actually configured with a rip tooth 

configuration since the majority of dovetail cuts are done along the 

grain. A light touch, with my thumb gently against the side of the 

saw as a guide, gets me off to an accurate start, then the saw tracks 

smoothly and quickly to the bottom of the cut with just a few strokes. 

The one I have in my cabinet is the 15 teeth/inch Independence 

dovetail saw from Lie-Nielsen, a true pleasure to use. 



This project falls into the category of…How the heck do I do 
this? Sometimes when thumbing back through a sketchbook 

or old packet of snapshots, we get reminded of interesting 
thoughts or projects that have passed over the bench. I wanted 
to share this dining table project with you all, not because of any 
unusual design or structural feature, but rather how ideas can 
become reality when a little creative thinking and ingenuity are 
applied.

 The design inspiration for this table was the client’s hand 
wrought iron chandelier with its graceful, sweeping arms. This 
iron work became a major design component of the table’s 
pedestal component. The iron work of both pieces is the work of 
Ian Eddy of Putney, VT.

 The challenging part of this table design was how to create 
the turned wooden caps of the pedestal. These caps serve to tie 
the iron work to the top and to provide a solid foot for stability. 
Great ideas. Now, how to make them.

 First problem, these are turned and with very large 32˝ 
diameters. This was before Jon Siegel got his ginormous lathe 
and before I knew Jon!

 I had a really big lathe back then, a W. W. Carey from 
Lowell, MA. It could turn 20˝ inboard. Big yes, but not big 
enough. What to do? This is what I did—and I did not stoop so 
low as to resort to a router set-up. I built my own lathe, or more 
accurately rebuilt my old lathe.

 The beauty of old machinery is the openness and 
accessibility of the machine parts, open pulleys, etc, and the 
mass of iron used. By simply disconnecting the headstock from 

the lathe base and turning it 90° so it faced the front, the same 
long bolts could be used to bolt the headstock down to the base. 
This configuration with the face-plate hanging off the front of 
the lathe base allows for a very large swing. The 8´ length of 
the base and widespread cast iron legs provided for solidity and 
stability. This was needed not just for the larger diameter, but 
mostly to handle any iniquities in the brick-laid, glued-up stock. 
An out of balance assembly this large has a lot of forces that 
could prove disastrous if the machine can’t handle it. The other 
key component to safe operation is to be able to slow it down 
sufficiently.

 As a collector of old machinery, my stash stuff came in 
handy for this reconstruction. In addition to repositioning the 
headstock, I was also able to slow down the speed by using a 
very large diameter pulley affixed to a spare countershaft. Notice 
this pulley was designed to use a rope or cable rather than a belt. 
All I can say is it worked fine. It may look cobbled together, but 
with a little tinkering and tweaking it performed quite well.

 This is not a how-to on this table, but for those that are 
curious:

• The top is elliptical, about 8´x4´ MDF core w/solid walnut 
segments around the perimeter, veneered in walnut with a 
cross banded border.

• Each laid-up ring of walnut in both turnings use nine 
segments per layer—brick-laid.

• Iron—nine segments/scrolls, bound by an iron wrapping. 
Each segment was bolted through the walnut. 

Reaching Back to the Archives

by David Lamb

Final table—seven feet long, 
walnut & iron.
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Glue-up mounted on face plate—truing up. 
Notice extended tool rest support.

Repositioned headstock with countershaft 
& large sheave for speed reduction.

Assembled base unit with iron work by Ian Eddy.

Mounted turning.

Brick-laid assembly turned to shape and sanded—32˝ diameter.

photo by Charlie Freiberg
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Customer’s viewpoint “Would you tighten up this chair. I could drill 
out the broken dowels but I don’t have time.” The apparent reality—

every joint was loose. Looks pretty easy to pop apart and re-glue with 
epoxy. A couple of round tenons to replace. True reality—read on.

Disassembly—The project starts out simple. Some of the joints literally fell 
apart. Cool. There are a couple of rungs broken off years ago. They are 
wrapped with some terribly sticky packing tape. What was he thinking? A 
couple of previous projects taught the lesson painfully in years gone by, of 
labeling things. Blue painters tape squares “A to A”, “B to B”, etc. Watch 
orientation of the letters. Make all the lettering right side up from the 
front. You can use “Sally to Sally” or your favorite foods, making it unlikely 
to mistake some letters for each other.

Proceeding slowly, a dead blow hammer starts tapping tight joints apart. 
It’s amazing how loose they are when you want them tight and how tight 
they are when you’re trying to take them apart. One particularly nasty one 
did not want to yield. Getting brave, and firm, a sharp blow dislodged 

Rebuilding a Chair
by Bob Oswald

the tenon from its mortise. 
Unfortunately it split the chair 
leg. The tenon was secured with a nail that I failed to 
notice. Tiny but terribly resistant. I hope not to forget 
that lesson on the next project.

An examination of the remaining joints revealed 
quite a number of nails, small, almost hidden in the 
finish, on the back side of the chair. They looked 
like original hardware. In a house repair project, you 
simply grab a nail puller, whack a few blows to sink the 
teeth, and pull the nail. Obviously not so on a piece of 
furniture. This was perplexing as there was no apparent 
way to pull the nails.

Lucky for me I remembered Guild friend Frank 
LaRoque. I know he repairs furniture. I know he’s 
brilliant with an infinite supply of little tips. Would 
he share a secret. Well, Frank loves to help people. We 
chatted for a half hour and covered a few other tips that 
would prove to be invaluable later on this project.

Nails—Frank says, “You don’t pull the nails.” It’s as 
simple as that. You build a little jig that surrounds the 
tenon piece and holds it together during hammer blows. 
Cut half of the profile into two blocks of wood. Clamp 
the two pieces around the tenon and rest them against 
the mortise piece. Now hammer blows will apply 
holding force preventing the tenon piece from splitting. 
It absolutely worked like a charm. One nail bent over 
and the tenon popped free. One split out the end of the 
tenon and remained in the hole. One split the tenon in 
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half. It’s all wood. The little tears don’t matter. Reassembling with epoxy 
will fill those gaps.

The damaged tenon—just glue it back together. In this case it was 
salvageable. If it weren’t, you would make a floating tenon replacement, 
just like the round tenons on all the broken rung tenons. 

Here’s another incredible tip. Most folks, like me, will hold the tenon 
piece and strike the mortise piece. Frank says no. It will be very difficult to 
make it pop apart. A piece of blue tape on the edge of the joint was a test 
to watch it separate. Holding it in hand like one normally would, six blows 
later it had not moved. 

Here’s the trick. Set the mortise piece on a scrap of old carpet. I used my 
rubber sanding mat folded over three times. Then strike the mortise piece 
against the carpet. Two blows and it was apart. Suffice to say.

Rebuilding—Remanufacturing round tenons (dowels) was the only effort 
required. Fixing the broken rungs, with the tenons sheared off was relatively 
easy. It did require a jig on the drill press with the table turned sideways 
ninety degrees to align the rung vertically and centered under the bit. A 
mis-drilled dowel hole would make it very difficult to align the rung during 
assembly. Making the jig took a little time, but was worth every minute 
when the holes bored straight down the rung.

Cleaning out the holes in the chair to receive the new tenons led to the 
discouraging discovery. The chair holes (mortises) were about 9/16˝. The 
rungs had been drilled for 1/2˝. Enlarging them would be challenge, there 
are no 9/16˝ dowels readily available and the rung walls would be precariously 
thin.

Another setback and some thought. Browsing around the hardware 
store, it was also nearly impossible to find a 9/16˝ drill bit. I don’t know why. 
I left without buying anything to think about the solution for a while. A 
few hours later, the simple brilliant solution dawned that I could make a 
two step dowel on the lathe. It turned out to be a five minute task to turn 
a 5/8˝ dowel into a stepped 9/16˝ (light) and 1/2˝ (exact) solution. Worked 
perfectly and really quite simple. Only had to make five of them.

Assembly—Of course no one would apply epoxy and start assembly without 
dry fitting everything. Once upon a time I did—no longer. With the chair 
in all its pieces, it’s kind of bewildering. Where do all the parts go. The tape 
makes an incredible difference of course. The blue tape marked joint pairs. 
The red tape marked joints cleaned up and ready for gluing.

Another tip from Frank—mix fine sawdust in with your epoxy. It helps 
fill gaps and makes a stronger joint. Also, When planning to clean squeeze 
out, cut paper towels into 2˝ strips. You’ll avoid wadding up a full sheet, 
losing most of its utility, inadvertently exposing a gooey mess somewhere 
inside that finds it way to the outside, to your fingers and to some delicate 
piece of the project.

During dry fitting, it did turn out that not all rungs were interchangeable. 
I would have figured it out eventually but the labeling made it pretty bullet 
proof. Another note, a round tenon means that any side of the rung could 
be on top. Normally it’s symmetrical and it wouldn’t matter. Sometimes it 
does ! This time it did matter.

During glue-up, I used lots of padded clamps. Another hard learned 
lesson from years ago—assemble the chair on a really flat surface, like your 
table saw. This makes it absolutely certain not to rock after the glue sets up.

Final assembly was done with a two-part, gap filling epoxy—overnight 
cure time but strong as iron. Funny that when the chair was finished it 
looked just like when it was started, except it didn’t rattle around any more. 
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Early last year I finished the curved-front chest of drawers 
shown above, made of curly maple with a base made of 

bubinga. I really liked the base, especially the combination of 
maple with bubinga, and was excited to have the opportunity to 
build a commissioned bookcase with the same mix of materials 
and a base of a similar design. In this article I’ll explain how I 
designed and built the base for the bookcase. Because there are a 
lot of steps, I’ve divided it into two articles. In this first article, I’ll 
cover the design of the base, as well as milling and shaping all of 
the parts in preparation for assembly.

Design—The design of the base began at the quoting stage of the 
project with a CAD drawing (Image 1). At that time, the design 
of the base was fluid. I knew that I would have to create full-scale 
drawings to develop the actual layout of the curves when it came 
time to build the base. To design the base, I began by placing the 
assembled case on top of a sheet of paper and traced the outline 

of the case bottom. It is more efficient to work with the reality of 
the case rather than trying to transfer measurements and angles. 
The piece of paper was taped to a piece of 1/4˝ MDF, and remained 
taped to the MDF throughout the entire process as it was easily 
moved around and stored out of the way.

With the footprint of the case traced on paper, I drew 
additional details, such as the offsets for the base and bead, 
locations of joinery and any pertinent notes (Photo 2). With 
the plan view complete, I drew a front elevation of just the base 
on another sheet of paper (also attached to a piece of 1/4˝ MDF), 
transferring the width of case dimension with a story stick. The 
only dimension I took from the original CAD drawing for the 
base was the height, which was ~81/2˝. The base had several curves 
that had to be defined—the outward flare of the feet and the 
inside sweep of the feet that transitioned up into the swaybacked 
curve on the bottom of the apron. To define these shapes I began 
by freehand sketching, just letting my eye and hand work together.

All About That Base

by Mike Korsak
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After many iterations I had some sense of the geometry of the 
curves and moved to bending sticks to better define the curves. At 
this point I decided I needed to see the base and the case together 
as there was a disconnect in designing the base by itself, without 
seeing the relationship of base to case. So I used tracing paper to 
make a copy of the base drawing, used scissors to cut the drawing 
out of the tracing paper and taped it to the front bottom of the 
case, which I had lifted up on blocking to the approximate height 
of the base. It was very beneficial to see the “base” on the case. 
I immediately saw that the base was too tall, and needed more 
work on the inside curve of the foot. To determine a base height 
that looked good, I played around with the tracing paper base by 
folding it over a few times to shorten the foot (and lowered the 
case correspondingly) and found that I liked a base whose height 
was reduced about 11/16˝.

Then I moved back to the drawing, repeating the process of 
fleshing out the curves (Photo 3) through freehand sketching 
followed by bending sticks. This was a process of purely working 
by eye; what looked good, flowed well, didn’t seem too heavy 
or too light. Once I had something that appealed to my eye, I 
transferred it to tracing paper and again taped the revised 
tracing paper base to the front bottom of the case. This time it 
looked right.
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Template—The next step was to make a template. I used some 
leftover shop-sawn cherry veneer, about 1/8˝ thick. I decided to 
miter the leg to the apron, instead of cutting the entire template 
out of one piece of veneer, believing that the leg portion of the 
template would be prone to breaking along the grain. To do this, 
I laid out the miters, rough cut them on the bandsaw and cleaned 
them up with a block plane. I glued the leg to the apron with 
yellow glue, clamped with blue tape.

Once the glue had cured, I taped the tracing paper to the 
template with double-sided tape (Photo 4), bandsawed close to 
the line, and then cleaned up with a curved sole spokeshave. Once 
the shape was nicely faired, I laid out some critical references, 
like the outside edge of the case, the back (inside) face of the 
foot and the location of the foot to apron joint (Photo 5). For 
visual reassurance, I used the template as a stand-in for the base, 
much like I had done with the tracing paper. Photo 6 shows the 
template sitting at the bottom of the elevated case, with a piece of 
paper behind the template to hide the blocking. I found that the 
more I could do to trick my eye into seeing just the base and the 
case, the better I was able to judge whether the base looked right.

With full-scale drawings and template in hand, I could then 
finish milling the material to dimension as I was able to take 
finished dimensions for all of the parts directly from the full scale 
drawings. I left the height of the aprons a bit oversize, as the waste 
would be bandsawed away later. The feet were left a bit wide, and 
I’ll explain later why that was helpful. 

The feet of the base flare outward, and the outside face of the 
aprons flare outward to match. My strategy in dealing with the 
flare was to do as much of the joinery as possible before cutting 
the curves because it is much easier to hold and machine square 
parts. I was also very mindful of reference edges. In this case, the 
reference edges were the back (inside) faces of feet and aprons, the 
top edges of aprons and the non-mitered vertical edges of the feet. 
Maintaining those references was essential in cutting consistent 
joinery.

Leg Joinery—With all parts cut to size, the first step was to cut the 
mortises in the feet and aprons to accept slip tenons. I cut the 
mortises with an upcut spiral bit in a plunge router. My setup for 
routing mortises is a squared-up, laminated oak block. Attached 
to the back of the block is a shaped cleat that captures an auxiliary 
wood fence attached to a router edge guide. The router base sits 
on the top of the block, with the fence of the edge guide engaged 
in the cleat. In this setup, the face of the oak block becomes the 
reference edge, allowing mortises to be cut in parts with different 
thicknesses, while still maintaining a consistent reference. 
Depending on the setup, I can either clamp pieces horizontally to 
the face of the block, or attach a vertical fence with toggle clamp 
to the face of the oak block for routing ends of parts as in Photo 7.

With all mortises cut, I referred back to the template to make 
a second template for the curve on the outside face of the feet. 
This second template was made with a fence that registered on 
the back (inside) face of the foot. The outside curve was taken 
directly from the original template, transferred by carefully 
running a knife along the edge of the template to cut the curve in 
a piece of paperboard, which was then sandwiched between two 
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pieces of plywood to form a double-sided fence. With this second 
template, I marked the curve on all eight feet (Photo 8). 

The feet were cut from stock that was not wide enough to 
allow for full size blanks and therefore the stock was ripped 
during rough milling at 45° along its length to yield all eight 
feet. The feet were slightly wider than finished dimension, which 
allowed me to cut off the tip of the rough miter, leaving a small 
flat, maybe 1/8˝ wide (Photo 9). This flat provided a face parallel to 
the reference edge, and would be helpful later when bandsawing 
the feet.

I then cut the small miter that is part of the joint between 
feet and aprons. Starting with careful layout, then test cuts on 
the tablesaw, I made the cut in the feet with a miter gauge and 
stop block. The top of the feet referenced against the stop block, 
and the mortised edge was down on the saw table. This setup is 
shown in Photo 9.

The next step was to bandsaw the curves in the feet. Since 
only the small flat would be sitting on the table of the bandsaw, I 
made a sled to help stabilize the legs during cutting. The sled was 
made of 3/4˝ MDF and the feet were attached to the sled (inside 
reference faces against the sled) with double-sided tape (Photo 10). 
The offcuts were saved to use later as cauls when assembling the 
base (Photo 11). The bandsawn faces of the feet were cleaned up 
with a curved sole spokeshave and scraper. I didn’t get too carried 
away with cleaning up the sawn faces, as I’d have to revisit them 
after assembly.

The next step was to finish cut the leg miters and spline 
grooves. Both operations were done on the tablesaw with the 
blade set at 45°. The miter was cut first, with the fence to the left 
of the blade (Photo 12). To cut the spline grooves, the fence was 
moved over to the right side of the blade, keeping the same blade 
angle, as shown in Photo 13. The spline grooves were cut in two 
passes as I wanted them to be a bit wider than the thickness of the 
sawblade. When shifting the fence for the second pass, the blade 
height was adjusted to keep the bottom of the spline groove from 
being stepped.

The last step for the legs, before moving on to assembly, was 
to remove the material above the small miter, which accepts 
the mitered end of the apron. Photo 14 shows this joint prior 
to assembly. I removed the material above the miter cut by first 
removing the bulk of the material on the bandsaw, and then 
nibbling away the last bit of material in multiple passes on the 
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tablesaw, with the feet in the same orientation as in Photo 9. 
Removing the bulk of the material on the bandsaw made the 
tablesaw operation safer as there were no small pieces to be 
thrown by the sawblade. 

Aprons—With the legs complete, I turned to the aprons. First, 
I cut the corresponding miter on the ends of the aprons using 
the tablesaw with miter gauge and stop block (Photo 15). As 
mentioned earlier, the aprons flare outward to match the feet and 
therefore required some shaping to create the flare. I started by 
marking the profile of the flare on the ends of the aprons using 
the paperboard template described earlier. 

Then I removed as much material as I dared on the tablesaw, 
running the aprons through with their top edges down and back 
(inside) faces against the fence. This left a stepped face (Photo 16), 
which required some hand work to clean up. I started the cleanup 
with a rabbet plane, working along the length of the aprons. The 
narrow iron of the rabbet plane allowed me to work the fairly 
shallow curve pretty well, but still left a facetted curve. 

To fair the curve, I turned to a curved sole spokeshave and 
worked perpendicular to the grain, sometimes skewed a bit off of 
perpendicular. This is the same principle as using a jack or scrub 
plane at an angle to the grain when flattening a wide board. The 
curved sole of the spokeshave allowed me to work downhill on 
the curve (Photo 17). With the profile marked on the ends of the 
aprons, I worked down to the line on the ends (Photo 18), and 
used straightedges to make sure that there was consistency along 
the length of each apron. 

As I worked closer to the line, I would stop and check that 
the profile on the end of the apron matched the profile on the 
corresponding foot. Once this relationship was close (just close, 
because I’d have to flush these joints after assembly), I did a 
quick cleanup with a scraper whose edge was shaped to match 
the profile.

At this point, the legs and aprons have been worked as far as 
they can before assembly. In the next article, I’ll describe how I 
assemble the base, add a decorative bead and attach the completed 
base to the case, allowing for expansion and contraction of 
the case. 
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David Heath—I was wondering if anyone 

has a finish that they find works well with 

students that is easy to apply, low VOCs/odor, 

and relatively durable. I have been using 

a wipe on polyurethane that I mix 50/50 

straight poly and mineral spirits. Although 

the finish itself works well, the fumes are 

overpowering. Any ideas? Wipe on water-

based? Thanks for the feedback.

Keith Landin—I prefer to use water based 

stains and varnishes with my students. 

They are much safer to use (low VOCs, 

non-flammable, and much less toxic), plus 

they are a heck of a lot easier to clean up. The 

brushes can be cleaned right at the sink, and 

I don’t have to worry about the disposal of 

used paint thinner. That being said, water 

based finishes do tend to lack the warmth of 

oil based varnishes, and the overall quality 

of the resulting film is no where near as 

good. I still prefer oil based varnishes for my 

own work or for the occasional advanced 

student. However, on the whole, when you 

factor in all of the environmental, toxicity 

and other safety concerns, plus the ease of 

general finish room management, I feel that 

for classroom purposes, using water based 

finishes is a no brainer.

I use a product called Zip Guard. It’s not 

particularly high quality, but it is inexpensive, 

readily available and very user friendly. If you 

do go water based, be sure to date your cans. 

Unlike oil based, this stuff has a definite shelf 

life (not more than 2 years).

David Shinnlinger—A few yeas ago I switched 

to Real Milk Company tung oils. They have 

light and dark. I thin it roughly 25% with their 

citrus solvent. It is food grade and you can 

drink it. It’s easy enough to apply and you 

can’t screw it up. I use this on turned projects 

as well as flat work. A rep lives in my town 

and is easy to deal with.

Jack Kelly—I would prefer to use the water 

based finishes, for safety, ease of cleanup and 

environmental reasons. But they just aren’t 

as good as the oil based poly’s yet, they don’t 

dry hard enough or finish as well. 

We have had some luck with Vermont 

Natural Coatings, from Hardwick, Vermont. 

It’s entirely a green product and has a decent 

finish. Another alternative we use a lot is to 

go with Watco Danish Oil. While oil based, it 

is applied with a rag and doesn’t need a poly 

finish so you save materials on that end.

James Merkle—This might seem like 

sacrilege, but I use two to four coats of 

ModgePodge. Sanded between layers, it 

creates a nice glossy protected finish. Non 

toxic and cheap! 

Paul Sherwood—I use tung oil or food grade 

mineral oil, then two or three coats of paste 

wax buffing between coats, it works well.

Jon Siegel—I have used Watco Danish Oil 

for over 40 years and I am a big believer. But 

be aware that it is a huge fire hazard. Rags, 

especially paper towels, with Watco will 

spontaneously combust. It doesn’t take days 

or weeks, it will catch fire in about 10 hours—

in the middle of the night! Please be careful 

with Watco!

The New England Association 

of Woodworking Teachers 

(NEAWT) was founded in 2001 to 

serve woodworking teachers and 

programs through an association of 

peers. The Association is currently 

comprised of approximately eighty 

teachers and fifteen industry 

associates.

NEAWT represents an assortment 

of middle school, junior high school, 

high school, college and adult 

education woodworking programs 

in Maine, New Hampshire, Rhode 

Island, Vermont and Massachusetts. 

Although individual programs each 

provide unique opportunities, the 

majority of the programs fulfill one or 

more academic functions.

Best Finish

Below in an interesting exchange among some members of the New England 
Association of Woodworking Teachers (NEAWT) exploring a best finish to use 

in a shop classroom environment. The advice could also work well for those of us 
not in school too. The Guild supports the NEAWT by hosting a blog on our website 
(www.gnhw.org/neawt) and also on occasion, monetarily through the Education Fund. 
This discussion occurred in November, 2014.—Ed.



disColoration—How do you prevent 
discoloration from glue and metal clamps or 
how do I get the stains out.—Joe Barry
 
Bruce Wedlock replies: The obvious answer 
is to not let the glue/clamp/wood come in 
direct contact. The chemicals in the glue, 
the metal and the tannin in the wood 
produce the ugly black stain.

So eliminate the contact between 
clamp metal and wood. Put blue tape on 
the clamp where glue will squeeze out or 
lay some wax paper on the clamp surface. I 

don’t know about removing the stain other 
than scraping.

dying Motor—I have a 14˝ Jet bandsaw 
with a slowly dying motor (I need to give it a 
spin to get it to turn on). Can I replace it with 
a higher horsepower motor? What’s the limit 
on h.p. for an existing tool? How do I “spec” 
the motor if I buy it from a catalog?—Anon

Bob Couch replies: My first question would 
be, do you have the riser block on the Jet 
14˝? If so, you could upgrade to a 1.5 hp 

motor. Otherwise, I would stick with the 
same horse power. I have a Jet 14˝ without 
the riser block and the 1 hp works just fine.

As far as the replacement goes, I would 
search online. Granger is one good source. 
You would be looking for a 1 hp induction 
motor and you need to make sure you 
match are the following specs—110 volt 
or 110/220 volt single phase, frame spec. 
(mounting bracket) 56C is common, 
enclosed case is a nice to have as there is 
less danger of a spark starting a fire. 
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Greg Larson—We use only water based 

products to spray our cabinets—ML 

Campbell’s Aqualente. I never liked the cold, 

lifeless appearance of water based either. 

We solved it by spraying (or wiping) a coat 

of de-waxed Shellac on the wood first. This 

gives it nearly the same appearance of a 

solvent based finish and it prevents the grain 

from raising when you put the water based 

finish on subsequently. The best product 

is Zinsser’s SealCoat, which is a pre-mixed 

shellac product and is de-waxed which is 

important so that the top coats adhere. It 

also sprays like a dream. The nice part is that 

you can put multiple coats of shellac, which 

is easy to apply and fast drying, and fewer 

coats of the water based if you want.

In some ways, you get the best of both 

worlds, a finish that has the depth of a 

solvent based, but the easy cleanup of a 

water based.

Ben Kellman—I have switched to Minwax’s 

Polycrylic, a water based clear finish, for 

all the reasons so far listed. And I have 

discovered the same short comings. I can get 

a very nice finish with it, but I’ve gotta work 

hard to get it, and very few of my students 

have the persistence and time that I have. I 

too use Watco Danish Oil and am satisfied 

with that on certain projects. I have actually 

been in contact with the account manager of 

Minwax, and am trying to get four gallons of 

Polycrylic donated. I just spoke with her and 

told her of this discussion, and she thinks we 

should be using the Minwax Water-Based Oil 

Modified, since it is water clean-up, durable, 

very low VOCs, and looks better than regular 

water based. She volunteered to come to our 

next meeting in April/May and do a demo.

Keith Landin—For small, one-off projects I 

really like to use disposable aerosol cans of 

shellac. It is of course a bit more expensive 

this way, but there is no spray gun set-up, 

tear-down or cleaning hassle. I wouldn’t 

recommend this for large projects, but for 

the little stuff the convenience can’t be beat.

Greg Larson—You can get SealCoat at Home 

Depot, or any big box store, and many times 

at your local hardware store. Shellac is a 

universal sealer and can literally go under 

any finish there is, so they market it as a 

universal sealer. They also sell regular shellac 

right next to it typically, so make sure you 

get the de-waxed SealCoat product or you’ll 

have the top coats not adhering due to the 

wax in the shellac.

We get Aqualente from Atlantic Plywood, 

but you can use any water based topcoat 

that you like. We’ve learned a lot over the 

past few years on how to get good results 

from the product. This year they came out 

with a flow enhancer that worked miracles. 

Also, I got radiant heaters for the finish room 

to keep the substrate and room at the proper 

temperature for the finish to lay down nicely.

In our situation, we would have to vent 

all the way to the 5th floor to use solvent 

based finishes, so we have been forced to 

find a water based solution and I’ve invested 

in guns that are optimized for water based 

finishes. While it’s not a big deal to use 

shellac in those guns, which do use alcohol 

as a solvent, I just bought a $50 gravity fed 

gun to spray the shellac and don’t mess with 

it in my expensive guns. Shellac sprays so 

easily that almost anything will work. They 

actually recommend using a combination of 

water and alcohol to clean out the lines after 

using water based, so it actually wouldn’t be 

a big deal to switch back and forth using the 

same gun. We used to do that. 



In 1633 settlers from East Anglia came to a site about 20 miles 

south of Boston and settled the town of Hingham which came 

to be known colloquially as Bucket Town for the next two centuries. 

Woodworkers had formed a core workforce in the town and it became 

known for its’ manufacture of buckets and toys. It is also known for 

the Old Ship Church, so named because its’ rafters look like an upside 

down hull. It is still a relatively small town of around 20,000 within 

sight of Boston.

Peter W. Hersey, a tenth-generation resident opened a long 

locked, overgrown, derelict outbuilding dating from the 1830s on 

the six generation Hersey Farm in 2007 to find the almost completely 

intact coopering and toy making workshop of Reuben Hersey III 

(1837 – 1914). Hingham also had another small workshop that started 

as a cowshed in the late 1700s that had yielded the same sort of trove 

in 1938 when Joseph W. Lincoln, a famous bird carver, passed away. 

Similar to the workshop of the Dominy family of East Hampton, NY, 

these are rare untouched time capsules of the tools and techniques 

of the past. See: With Hammer in Hand: The Dominy Craftsmen of East 

Hampton, New York by Charles F. Hummel.

By 1660 most of the families associated with the town’s coopering 

tradition were in place and by 1700 there were thirty coopers in 

town. Despite being a seacoast town and near Boston, the coopers 

of Hingham did not build the barrels, casks and kegs used to ship 

goods during the age of sail. They were “white coopers” making 

woodenware for household use such as pails, tubs, churns, and boxes. 

No cause for this specialization has been found to date. Many coopers 

spread out from Hingham to the other settlements but, Hingham 

itself was the woodenware capital of the colonies. Mechanization 

came to coopering in the 1820s and by mid-century was displacing 

most of the small hand tool work shops. In 1894 the town directory 

listed only one shop as “the last of the many small shops.” By the turn 

of the century the coopering industry in Hingham was no more.

At the time of the revolution Hingham had also become America’s 

first and largest community of professional toymakers. Tourists taking 

the steamship from Boston to Nantasket beach starting in 1819 were 

a driving force. I fondly remember my childhood trips by ferry to 

Nantasket and it was in the last, not the next to last century.

Around 1850 Samuel Hersey re-branded himself as a “Box and Toy 

Ware Manufacturer.” Nesting hoop boxes with a single finger were 

a common item that may be a precursor of Shaker oval boxes and 

Nantucket nests of baskets. Bray documents many contacts between 

the Shakers and the coopers of Hingham. Hersey also became the first 

professional dollhouse furniture maker. In 1860 he had annual sales of 

$1,200—almost double what a traditional cooper could earn! By 1880 

Winchendon, Massachusetts overshadowed Hingham and became 

known as Toy Town. Toy making began to fail around the turn of the 

century only to see a brief resurgence with the colonial revival fueling 

a desire for colonial style dollhouse furnishings.

The book has a number of large color photographs of woodware 

and toys. There are very few pictures of the shop and tools so this 

isn’t like Hummel’s book - which is what I was hoping for. There are 

also period photographs of toy furniture taken by one of the makers 

between 1901 and 1911. In 1920 one of the Hersey descendants 

wrote down the process for making a bucket and that is reproduced 

in the book. Finally, the book lists hundreds of Hingham woodworkers 

in the coopering and toy businesses and what is known about them.

The book is available from the Hingham Historical Commission or 

Sturbridge Village. 

Bucket Town: Woodenware and Wooden Toys 
of Hingham, Massachusetts, 1635-1945. By 
Derin T. Bray. Hingham Historical Commission, 
2014. ISBN: 978-0-615-97537-5. $50.00Bucket Town

book review by Joe barry
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Jon Siegel Wilmot, NH
Town Hall Column Base—Replacement 

column bases for Exeter, New Hampshire 

Town Hall are exact copies of the original, 

although the material and construction 

are different. Mahogany (African), 34˝ 

diameter, the blanks weighed about 

150 pounds before turning. The lathe 

was made in Fitchburg, Massachusetts 

by Putnam (c. 1900) and will swing 

50˝ diameter in the gap.

Claude Dupuis Canterbury, NH
Double Urn—I recently completed an urn (first one) commissioned 

by a friend of my daughter now living in North Carolina. Her father 

passed a year ago and she wanted an urn that would not only 

house his ashes but her Mom’s when she passes. Urn measures 

11˝ at its widest and 12˝ overall. Locking cover was made for future 

access to add the last parent later.

Michael O. Moore Merrimac, MA
Jewelry Cabinet—Figured pear, walnut and ebony 

18˝ x 12˝ x 12˝. A form was created to make the doors with 

the curve on one end. Several layers of veneer were glued 

together atop the form using a vacuum press. The doors 

were then edged with solid walnut. The finish is shellac 

with varnish top coats. Commissioned as a Christmas gift 

from a husband to a wife, it also contained a piece of 

jewelry when it was unwrapped.


