
J
ournalThe

o f  t h e  G u i l d  o f  N e w  H a m p s h i r e  W o o d w o r k e r s

Spring 2016—Issue No. 23

gary wood
Woodfinishing Brushes

edward taylor
 Workshop Safety

garrett hack
 Curved Parts 

stan paras 
Searching for Stickley 

mike dunbar
 Chairmaking circa 1910 

richard oedel
 Models, Mockups & Maquettes

dale corliss
 Stave Construction

bruce wedlock
 Indestructible Dowel Joints

jon siegel
 Re-Thinking Scrapers

Griffith Mantle Piece 
David Lamb

photo by Bill Truslow



2 Spring 2016—Issue No. 23

J
ournalThe

o f  t h e  G u i l d  o f  N e w  H a m p s h i r e  W o o d w o r k e r s

WOODWORKERS
••

NEW
 H

AM
PS

HIRETHE
  G U I L D  OF

Founded 1990

IN THIS ISSUE
 2 Jere Osgood 

 5 The Cherry Tree

 6 Q&A—Ask The Old Saw

 10 Project—Curved Face Cabinet 

 12 Woodfinishing Brushes 

 15 Workshop Safety

 18 Curved Parts 

 21 Searching for Stickley

 24 Chairmaking circa 1910

 26 Griffith Mantle Piece

 30 Models, Mockups & Maquettes

 35 Stave Construction

 39 Indestructible Dowel Joints

 41 Basic Drawer Construction

 42 Cubby Hole Cabinet

 44 Re-Thinking Scrapers

 48 Member Gallery

Jere Osgood has been selected as the 

2015 winner of the Lotte Jacobi Living 

Treasure Award, given each year by the NH 

State Council on the Arts to a professional 

New Hampshire artist, in any discipline, who 

has made a significant contribution to his 

or her art form and to the arts community 

of New Hampshire, reflecting a lifetime of 

achievement.

Jere is the second Master to receive this 

auspicious award—Jon Brooks was honored 

as a winner in 2011.

Wilton, New Hampshire resident Jere 

Osgood is a pre-eminent figure in the 

world of studio furniture. Renowned as an 

innovative maker, he is also a respected 

and influential teacher of woodworking. 

Although a longtime resident of New 

Hampshire, Jere’s contributions to the field 

of fine furniture making are recognized 

far beyond the borders of the Granite 

State. In his 1986 book Contemporary 

American Woodworkers, author Michael 

Stone identified him as one of the ten most 

influential woodworkers of the American 

Craft Movement, alongside such renowned 

artists as Warton Esherick, George Nakashima, 

Tage Frid and Wendell Castle.

Jere grew up in Staten Island and 

attended architecture school at the 

University of Illinois for two years before 

transferring to the Rochester Institute of 

Technology’s School for American Craftsmen. 

He completed his course of study in 

approximately two years and then travelled 

to Denmark for further education in furniture 

making.

After returning to the States, Jere 

established his own studio in New Milford, CT. 

In the early 70s, he began teaching, first at 

the Philadelphia College of Art (1970-72), 

then at Rochester Institute of Technology 

(1972-75). In 1975, Jere moved to Boston 

University and began working with Dan 

Jackson and Alphonse Mattia to build BU’s 

Program in Artisanry. This program wielded 

broad influence on the American studio 

furniture movement that continues to this 

day.

Osgood has been recognized both 

nationally and internationally for his 

extraordinary contributions to the field of 

fine furniture making. In 1993, he was named 

a Fellow of the American Craft Council and 

in 2002, he was presented with The Furniture 

Society’s prestigious Award of Distinction. 
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He has also received several grants from the National Endowment 

for the Arts for his study and continued development of lamination 

processes.

Jere’s furniture may be found in distinguished public and private 

collections around the world, including the Museum of Fine Arts, 

Boston, the American Craft Museum in New York, the Johnson 

Collection (Objects USA), the Renwick Gallery of the Smithsonian 

Institution’s National Museum of American Art and New Hampshire’s 

own Currier Museum of Art.

In addition to teaching, Osgood has also contributed articles to 

such industry standards as Fine Woodworking and Home Furniture, and 

his work has been published in American Craft magazine.

Jere’s contributions to the development of the studio furniture 

movement have been recognized in numerous publications, 

including the aforementioned Michael Stone book, Contemporary 

American Woodworkers (1986), New American Furniture: The Second 

Generation of Studio Furnituremakers (1989) by Edward S. Cooke, Jr., 

The Maker’s Hand: American Studio Furniture, 1940-1990 (2003), by 

Edward S. Cooke Jr., Gerald W.R. Ward, and Kelly H L’Ecuyer, and 

Warren Eames Johnson and Bebe Pritam Johnson’s history of the 

studio furniture movement Speaking of Furniture: Conversations with 

14 American Masters (2013).

Jere has also been a major contributor to the arts here in New 

Hampshire and in many ways has helped to refocus attention on the 

state’s centuries-old tradition of fine furniture making. His legacy 

of meticulous craftsmanship and distinctive design elements—

bent lamination, expressive use of form and a thoughtful design 

approach—are reflected in the creations of many in the current 

generation of fine furnituremakers.

During his tenure as a teacher, Osgood taught many of the 

furnituremakers who are today pre-eminent in the region, including 

New Hampshire’s former Artist Laureate & Furniture Master David 

Lamb and Furniture Masters Garrett Hack (VT) and Howard Hatch 

(ME). NH Furniture Master Ted Blachly has also worked with Jere as an 

assistant for over two decades.

In addition to the many individuals whose development he 

has influenced, Jere has also had an impact on the institutional 

level, helping to form and continues to be a member of the Guild of 

NH Woodworkers in 1990, guiding the development of the League 

of NH Craftsmen’s jury process, and serving as a founding member of 

the New Hampshire Furniture Masters Association in 1995, of which 

he is still a member today. Additionally, Osgood was instrumental in 

developing the Furniture Masters’ Studio-Based Learning Program—

an initiative of the organization’s non-profit educational arm, the NH 

Institute of Furniture Making—to train the next generation of fine 

furnituremakers.

At age 79, Jere Osgood remains a potent force in the American 

Craft Movement and a significant figure within New Hampshire’s 

arts community. He is a living treasure and highly deserving of the 

recognition the Lotte Jacobi Award imparts. 

Jere Osgood in his studio
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Jere Osgood receiving the Lotte Jacobi Living Treasure Award 
from Governor Maggie Hassan 

As part of  its 50-year anniversary of  supporting the 
arts in New Hampshire, the New Hampshire State 

Council on the Arts announced the winners of  the 2015 
Governor’s Arts Awards.

• Lotte Jacobi Living Treasure Award: Jere Osgood, Wilton

• Arts Education Award: Calvin Herst, Concord and Anna 
Nuttall, Portsmouth

• Distinguished Arts Leadership Award: Melissa Richmond, 
Director, West Claremont Center for Music and the Arts

• Folk Heritage Award: Ann Winterling, Concord

• Individual Arts Patron Award: Meri Goyette, Nashua

The awards were formally presented at a celebration 
on Oct. 21, 2015 at the New Hampshire Institute of  Art 
in Manchester. Berlin sculptor Andre Belanger created the 
awards, which are based on the State House dome eagle—
the first public art in the state.

“The arts are critical to New Hampshire’s high quality 
of  life, with a long history of  strengthening our cultural 
identity, bringing people together and driving economic 
growth,” Governor Hassan said. “The Governor’s Arts 
Awards are an opportunity to thank members of  our 
arts community for the outstanding work they’ve done 
throughout the state, and I thank all of  the winners and 
the entire Granite State arts community for everything they 
do to make New Hampshire a special place to live, work 
and raise a family.” 
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The bowl began as a tree. A fortuitous location produced 
the largest, most venerable cherry tree in that small town. 

The trunk was straighter than most, and the tree could even 
be considered to have a crown, its branches shapely and evenly 
forming its top. Most New England cherry trees are a scraggly 
bunch if they grow to full size at all. This one was not. It was as 
well formed as some of the oaks in the vicinity. 

The young farmer whose land the tree stood on had just bought 
a portable sawmill. He was anxious to use it and the cherry tree 
looked like money to him. It produced several good saw logs.

He called his neighbor, the woodworker, and told him he’d 
saw it to his specs if he wanted it. Of course he wanted it. The 
woodworker rarely saw cherry from logs the size the farmer 
described. He only wished he’d seen the tree they came from. 
When the day came to saw it he knew it would be a waste to cut it 
into boards. He wanted it cut thick enough for bowl blanks. The 
resulting planks were as heavy as they could handle. But he took 
them home and managed to get them onto stickers in the barn 
where he dried most of his stuck lumber. He’d just started turning 
bowls, and he hoped by the time the planks dried he’d be a good 
enough turner to do justice to them, years ahead.

Meanwhile, he kept turning. His learning curve, while not 
impressive, did exist. Some bowls came out near perfect, some not 
so much. Some he could sell. Some went to his many relatives. He 

had a forgiving lathe from 
an industrial arts school 
with a flat belt that came off 
when you caught the gouge. 
He only suffered one injury, 
a chunk of rim under his 
thumbnail from putting his 
hand on it. Never again!

 “Bowls happen,” he said. 
Most often he wasn’t sure 
how a bowl might look until 
he got into turning. Nothing 
had to fit with anything else. 
The bowls didn’t have to be 
similar to each other, though 
they often were. The only 
requirement was that the 

form of the inside of the bowl followed the form of the outside 
and that the bowl be as light as it could be and still as strong as it 
needed to be for its size and weight.

The big cherry planks kept drying. He brought some of them 
into the first floor of his house so they could dry more. Already 
they weren’t as heavy as they used to be. Eventually they became 
dry enough to turn without checking or opening up splits. Some 
had already checked—smaller bowls. Some still would check, but 
most could now be made into large, deep salad bowls. This was 
the most satisfying turning he had done yet.

He started collecting antique lathes, including treadle lathes. 
One was a Cady-Lowell—1895, original paint and pin striping. 
Beautifully artistic castings. His best yard sale find ever. 

Grandkids joined him in the shop. The oldest was treadling 
before he could even reach the tool rest. When he could, Grandpa 
the woodworker gave him pine bowl blanks. He was happily 
treadling and turning bowls in no time. He got used to hearing his 
grandpa say, “Turning isn’t about making bowls, it’s about seeing 
how long a shaving you can make and how far you can make it fly.” 
Grandpa gave him cherry to turn on the lathe Grandpa used. His 
grandson soon came to him, both hands holding a large bundle 
of long, entwining curls of cherry shavings. Grandpa was a happy 
man. This was more satisfying than turning bowls himself!

Finally he gave his grandson a large blank from the big old 
cherry tree. It reappeared just in time for Grandpa and Grandmas’ 
50th wedding anniversary as a beautiful bowl. 

So now he takes the Cady treadle lathe to a large fair where he 
can show many kids and adults how to make nice long shavings. 
They can even try it themselves. And he’s still turning the wood 
of the tree into salad bowls which sell well enough at farmer’s 
markets so he can make more. 

The Cherry Tree

by Dave Emerson

dave’s story



Filling a Knot Hole—I am finishing a small 
chest of drawers made with black walnut. The 
top piece for the chest has an open knot hole 
(elliptical 1/2˝ x 1˝). There are other closed 
knot holes in the piece and I want to keep 
the look but want to fill the gap. What are the 
best ways to fill that which will preserve the 
dark look of the surrounding wood and take a 
finish varnish coat?—Billy Brown

Steve Costain replies: I would use epoxy 
mixed with Trans-tint dyes.

Jim Seroskie replies: I have used 5 minute 
epoxy mixed with a drop or two of Trans-
tint dye (black) with great success. The 
epoxy can be scraped and sanded after 15 
minutes or even after it is cured. If the 
hole is all the way through, you need to 
tape the bottom or the epoxy will find a 
way out. Fill about one-third to half, then 
fill last pour to sit proud of the finished 
surface a little.

I have seen where some will mix three 
globs of epoxy—untinted, tinted with 
brown or amber, and tinted with black. 
Fill the hole with the untinted then mix in 
the other two with a skewer to match the 
appearance of the original knot.

One caution—the epoxy heats up 
a little as it sets up causing the wood to 
give off numerous tiny air bubbles into 
the epoxy. You can break them by blowing 
heat with a hair dryer or heat gun before 
it solidifies. Use care because as you heat 
the epoxy, it will turn watery and you can 
easily blow it out of the hole.

HooK or ring tools (latHe)—What 
benefit if any is there in using hook or ring 
tools on the lathe?—Joe Barry

Donna Banfield replies: These tools are most 
often used when doing end grain turning. 
Used properly, they can give your turning 
a very smooth surface right off the tool. 
They have a learning curve, like any other 

turning tool, and you would benefit from 
having someone experienced with these 
tools to help you. 

One down side to these tools is 
sharpening. There’s not much steel on the 
hook, so you either hone with a strop or 
felt wheel. The ring tool, which is made by 
Oneway called the Termite, has a hollow 
center. They recommend using a router to 
sharpen the Termite. With practice, you 
can master this tool—sharpening and 
turning. 

Bending Wood—What woods are best for 
bending?—Anon

Dave Emerson replies: Red oak bends by 
far the best. Ash is a considerable second. 
Fine Woodworking had a very good book 
on bending with a chart ranking bending 
capacity. Wood bends by the heat and 
moisture of the steam loosening the bonds 
between the cells. The cells will then “cozy 
up” to each other more. They will not 
stretch. Leigh Valley (Veritas) had very 
good tooling for steam bending which 
prevented stretching as well as a booklet 
that told you all you needed to know. 
Wish it had been available when I started 
turning. The tubes in red oak do not close 
as it dries. I suspect that’s largely why it 
bends well as the steam can penetrate 
better. The tubes close in most other 
woods, including white oak.

However, wood being wood, does 
not bend (or stay bent) predictably. For 
one-ups laminating is best.

Owain Harris replies: To a certain extent that 
depends on wether you intend to be steam 
bending or laminate bending. I have had 
the best luck using ash and oak when it 
comes to steam bending but I have had 
no problem laminating most commonly 
used species of wood (cherry, walnut, 
mahogany, etc). You may need to make 
the individual laminations a bit thinner 

from species to species—if you can’t easily 
bend the piece by hand around your mold, 
the lamination is probably too thick. The 
main thing to be concerned about with 
both techniques is to find straight grained 
stock with very little grain run-out along 
the edge of the piece. This is particularly 
important with steam bending, as that is 
where you will tend to have a failure in the 
bend.

Mid-sized latHe—What features should 
I look for in purchasing a quality mid-sized 
lathe? The lathe is to be used for both spindle 
and bowl turning.—Anon

Jon Siegel replies: First read my article from 
June 2008 (Vol. 19, No. 5) The Old Saw, 
Today’s Lathes—what’s right and what’s 
wrong. 

You mention that you are using this 
lathe for spindle turning, but you do not 
say what length you require. For example 
a mini or midi lathe will have a length 
capacity of 13˝ to 20˝, but this is not 
long enough to make functional furniture 
parts, baseball bats, or anything like that. 
However most of these small lathes offer 
optional bed extensions—but keep in 
mind that such an arrangement is not as 
rigid as a one-piece bed.

If you intend to turn bowls, you 
will need a lathe with at least 12˝ swing 
(swing = maximum diameter of work). As 
your skill level improves you will probably 
want more.

One problem with many lathes is that 
the lowest speed is not low enough. This 
is particularly true when starting out with 
a bowl blank that is not balanced. For 
this kind of work, you will need to start 
around 200 RPM. So speed control is 
extremely important, and the best lathes 
have variable speed motors in two or three 
speed ranges. If you make bowls, you will 
also need the motor to reverse (for sanding 
in both directions).

Ask The Old Saw
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Here is a checklist from the 2008 
article that would apply to either new or 
used lathes:

• Variable speed motor with lowest 
speed less than 200 RPM.

• Solid one-piece bed (not short 
sections bolted together).

• Massive headstock and tailstock 
with a large footprint on the bed.

• Standard spindle threads & Morse 
taper.

• Massive and rigid tool rest.
• Robust spindle lock.

Dave Emerson replies: In a lathe for bowl 
or faceplate turning, weight is everything. 
The heavier the lathe the larger the bowl 
you’ll be able to turn. With a lighter lathe 
there will be too much vibration for you to 
turn smoothly.

Peter James replies: I assume that by mid 
sized, you are referring to the 10˝ or 12˝ 
by 18˝ to 20˝ bench top lathes that have 
become very popular. Most are very well 
sized for turning pens and other small 
items and for turning small bowls, but not 
bowls up to the 10˝ or 12˝ diameter swing 
they claim. Swing is double the distance 
from the center line of the lathe spindle 
to the bed. These lathes are almost always 
powered by DC motors and are usually 
underpowered for turning large items. The 
tool rest shank on most of these is only 5/8˝ 
and really not strong enough for the forces 
applied in turning large diameters. 

One midi lathe, a Rikon, does have a 1˝ 
tool rest shank. A large majority of people 
who buy a midi lathe soon realize that it 
really is not big enough or have enough 
power to do what they want and end 
up buying a larger lathe with electronic 
variable speed, a larger motor and built 
heavier. 

If you want to do more than pens 
and bottle stoppers and don’t want to 
spend a lot of money, look at some of the 
used lathes that are out there. Not all are 
good, but there are some good ones. It 
may take some time to find the one you 
want. Buying a lathe is just the beginning. 

Remember that you will need a selection 
of turning chisels, a means to sharpen 
them and will probably want a chuck and 
other accessories.

Claude Dupuis replies: Buy the best you 
can afford. Check the want ads for a used 
one. Their are several good mid size lathes 
available. Jet and Nova come to mind. 
Both can be seen at Woodcraft. I think 
they have one of each they use for demos. 
Try them both.

WeatHer resistant FinisH—Turners on the 
Seacoast are turning cane shafts for disabled 
veterans in coordination with local carvers. 
What would you recommend for finishes? The 
canes, and cane shafts in particular, need to 
be weather resistant and likely exposed to 
a full range of precipitation?—Annamarie 
Pennucci

Bruce Hamilton replies: I suggest applying 
one of the exterior outdoor varnishes with 
UV inhibitors. Exterior varnishes will 
still need annual inspection for cracks or 
peeling. The surface should be cleaned 
with a mixture of one part ammonia to 
two parts water. Allow the surface to 
dry thoroughly or use a blow drier. Sand 
lightly for good adhesion. My shop sign 
faces southwest so I have to check it every 
year.

Bob Oswald replies: I prefer Linseed oil for 
a good outdoor protection. The first coat 
should soak in well and be put on heavy. 
I apply a second coat to brighten it up a 
few days later, wiped on, allowed to set 
for one half hour and wipe lean. All other 
hard surface finishes like varnish, lacquer 
and shellac will have microscopic cracks 
that increase over time from weather 
leading to failure. Simple oils like Danish 
don’t have enough ‘body.’ They dry and 
soak in quickly leaving little protection.

Donna Banfield replies: Use marine grade 
Spar Urethane, several coats. Another 
option, marine grade two-part epoxy, but 
this will be a bit more complicated to 
apply.

BoWl log Cutting teCHnique—Bowls 
can be turned from a round log cut to length 
or from a log split down the middle. What 
are the advantages or issues with each 
approach.—Anon

Claude Dupuis replies: Wood will always 
split at the pith. Best to split the log in 
two and get rid of it.

Peter James replies: Bowls turned from 
a round are basically a hollow spindle. 
Because the grain is not changing every 
90° the grain pattern is circular around 
the bowl. Turning the outside is fairly 
easy like turning a spindle, but turning 
the inside is more difficult because it is 
all end-grain. Bows turned this way will 
shrink fairly evenly with limited distortion. 
One problem with this method is dealing 
with the pith in the center of the log. This 
is the soft center at the very center. One 
method is to remove it and replace it 
with a contrasting insert. Turning bowls 
from rounds is not the common method, 
but it is a method used to turn lidded 
boxes, hollow forms (wooden vases), and 
lampshades. 

Bowls turned from a “half ” section 
are more common. Because the grain is 
changing every 90° there are challenges 
dealing with tear-out, but proper technique 
and sharp tools can overcome this. Bowls 
can be turned with the bark side being the 
outside or ˝natural edge˝ with the bark 
side being the inside. Shrinkage is not 
even around the bowl with much greater 
shrinkage from the sides of the log than 
from the ends.

If round, not oval, bowls are wanted, 
you can start with either a dry blank or use 
the twice turned method. A twice turned 
bowl is roughed out and then allowed to 
dry under controlled conditions. After 
the desired moisture content is reached, 
the bowl is then remounted and turned 
to the final shape. A once turned bowl 
from a green wood blank will yield bowl 
that is noticeably warped or distorted. 
Sometimes this is a desirable feature and 
is used such as when turning wooden hats.

Ask The Old Saw
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BrusH MarKs on PolyuretHane toPCoat—
When I apply a polyurethane top coat to 
a project, I always get brush streaks even 
when I use a foam brush and when I thin the 
material. It helps when I rag the wet finish but 
I’m just wiping off material I just put on. The 
only solution I have found is to wet sand after 
dry. What am I doing wrong?—Jim Seroskie

Richard Oedel replies: You aren’t doing 
anything wrong. You just need to go 
to your local store and buy a can of 

“Patience”—just kidding. When you wipe 
off the finish, you are actually not wiping 
off the finish, but rather leaving a very thin 
film behind. So you need many layers of 
finish to build up before you see the results. 
I rag on thinned urethanes. But instead of 
one or two or three coats, I generally need 
8, 9 or 10 coats to achieve the same build. 
If you thin oil-based quick-dry urethane 
with naptha, it will dry fast enough so that 
you can get two coats on in a day. Don’t 
push it. Have Patience. Five days to a 
really nice finish is worth the effort.

Bruce Wedlock replies: Brush streaks come 
from the finish not smoothing out after 
the application. Viscous finishes like 
typical oil varnishes don’t flow easily, so 
brush marks can result. One solution is to 
thin the finish so it flows evenly before it 
tacks up. Finishes like Minwax Wipe-On 
Poly are just thinned varnish that will flow 
easily. Another excellent wipe-on poly is 
General Finishes Arm-R-Seal.

Application with a pad made from an 
old, lint-free T-shirt works well. You need 
to apply a layer that has a wet surface 
appearance, but not so much that it runs. 
This takes a bit of practice to get it right. 
But you don’t want to wipe the layer off. 
The pad is just replacing the brush as the 
applicator. The first coat seals the wood 
and needs to be sanded lightly with 150 
grit. The second coat might need light 
sanding with 180 before the third coat. 
You will need at least three coats, but it 
dries fast. 

I’ve also applied wipe-on poly with a 
quality brush with good success. You need 
to keep moving along the wet edge—don’t 

re-brush if at all possible. I try to finish my 
work before final assembly if possible to be 
finishing horizontal surfaces. 

Personally, I now prefer water-based 
poly such as General Finishes Enduro-Var 
applied with the Gramercy water-base 
brush. It dries fast so you can apply three 
coats in a day. Water-base finishes must 
be applied with synthetic bristles. Natural 
bristles will absorb the water and swell up. 
And don’t drag the brush on the edge of 
the can. It dries so quickly you will quickly 
get flakes falling down in the liquid. Just 
dip the brush in and let it drain. You can 
also pad it on.

Finally, for a fine finish you will need 
to wet sand with 600 grit and water with 
a drop of dishwasher detergent. Allow at 
least a week for the finish to cure. If you 
get gummy sandpaper, you have not let 
the finish cure long enough. Cured wet-
sanded finishes produce a white powder 
residue and don’t clog up the sandpaper. 

I only use gloss finishes. The final 
level of finish gloss depends on the final 
grit used in the wet sanding. Six hundred 
grit yields a nice satin look. Micro-Mesh 
sanding pads with grits from 1500 to 
12,000 will take you to a wet look finish. 
You don’t need several different types of 
finish for satin or semi-gloss.

Bob Oswald replies: Actually my best 
finishes are done via your observed failure 

“wiping off material I just put on.” We call 
it the wipe off finish technique, which 
in fact wipes off most, but not all, of 
the material just applied. To avoid being 
wasteful of that wiped off varnish, use this 
technique.

1) Wipe on a very heavy first coat on 
the bare wood. Let it sit a few minutes and 
watch for dry spots forming where it soaks 
in. Apply more varnish on those areas. I 
generally also sweep the entire area also. 
It’s fun to see it glisten and it won’t hurt. 
When it stops soaking in, but not more 
than about 15 minutes, wipe off as much 
as you can. You will waste a bit here but 
will make it up in future steps.

Well wiped down, you will find nearly 
no dust sticking. We use this technique 

in the high school wood shops where we 
don’t have a clean room.

2) Usually 6-12 hours later, start the 
process of applying the next five coats. 
Note: It’s not usually necessary to ‘sand’ 
on this step. Wipe on a thin coat over the 
whole project. Allow it to get slightly tacky, 
usually not more than 10 minutes. Wipe 
it off. You only put on a very thin coat so 
you’re not wiping off much.

3) 8-12 hours later, feel the surface. 
You should only find an occasional dust 
bump. Sand it lightly with 320 grit paper. 
You are not trying to remove varnish, only 
knock off the dust bumps. I find that a 
light pressure with a form pad sander, two 
to three passes is plenty. Feel a before and 
after section and you should be amazed. 

4) Repeat step 3 three to four more 
times. Up to 4-5 coats it will not seem like 
you’re making progress. At about coat 5, it 
starts to take on that satin sheen your are 
looking for. Then perhaps one more coat 
after this.

I and many of the Oregon woodworkers 
have used this technique for years with 
stunning finishes that do not look painted 
on—the appearance you get by brushing 
varnish. I’ve been happy with everything 
from pure poly at Home Depot (ok), 
Rockler’s General Finishes with some 
linseed oil, (wonderful) or Daly’s Profin, 
similar oil base (fantastic). Mostly it 
just takes patience. Realize that it’s only 
three days start to finish. Two coats a day, 
morning and evening, for six coats.

Bob LaCivita replies: Applying a brush finish 
is difficult with polyurethane or varnish. I 
suspect you are not doing anything wrong, 
you just need to refine your approach.

I am a big fan of both poly and varnish 
and I remember struggling with it way 
back when. Urethane and varnish hold up 
where oil finishes and shellacs fail. Here is 
my approach that I taught myself.

Buy a urethane with a high solid 
content. Parks is my go-to finish. Fabulon 
is a very good finish also. Besides having 
a great name right out of the 1950s, this 
is tough stuff and is used on floors. It is 

Ask The Old Saw

8 Spring 2016—Issue No. 23



softer and more elastic then Parks. It is not 
as soft as Spar varnish.

Make sure your project is sanded well 
up to 220 grit or a little higher. I cut my 
poly with high quality mineral spirits, 2/3 
poly and 1/3 mineral spirits for the first two 
coats. 

The first coat I use to seal the pores 
and raise the grain. Use a high quality soft 
brush made for oil base finishes. And apply 
with even strokes slightly overlapping the 
previous. Your strokes should be similar to 
an airplane taking off and landing. Think 
Cessna and not Navy jet. Let dry 24 hrs. 
Drying time is very important. When you 
think it is dry, place your hand on it and if 
it is cool to the touch it needs more time.

When dry, scuff sand with 220 grit. If 
it is a large surface I sand it with a power 
sander that has a small orbit. If while 
sanding gummy balls are rolling up, the 
finish is not dry. The sanding should create 
fine white powder dust. Wear a mask or 
respirator. Do not worry about sanding 
through the finish. Clean the surfaces with 
a damp rag and blow out the corners and 
crevasses with an air gun. If you do not 
have an air gun use a rag and soft brush. 

The second coat is a repeat of the first. 
When dry you will notice that the surface 
is much smoother than the first coat 
because you raised the grain and cut it 
off. At this point I look for areas that have 
absorbed the finish more then others. This 
is more likely to happen in woods with 
short, crotch or quilted grains and soft 
woods. Some areas will be shiny and some 
will be dull. I re-coat the dull areas, let dry 
and scuff sand to 220 grit.

The third coat is the tricky one. I cut 
the poly by feel. I rub it between my fingers 
and feel the viscosity. That is the art in the 
word artisan. This is no help. My guess is 
five parts poly to one part mineral spirits. I 
use a badger tail brush 2˝ available at Dick 
Blick (dickblick.com). I charge the brush 
with a small amount of finish. Dipping 
it in 3/8˝ to 1/2˝ . I slowly apply the finish 
and finish each pass with the airplane 
technique. Let dry 24 hours and scuff sand 
with 320 grit wet dry paper. I prefer to dry 
sand however, if I have stubborn brush 

marks, I wet sand using mineral spirits as 
the lubricant. I then lightly rub with 0000 
steel wool. Do all the scuff work with a 
firm gentle hand. The goal is to remove the 
brush marks. If you cut through the finish, 
repeat third coat process. 

The final coat is simple. Using the 
third coat mixture, dip a cotton rag in 
the poly and rub a coat on the project. 
Do one surface at a time. Rub the excess 
off quickly with a dry rag. As you finish 
adjacent surfaces make sure you rub any 
poly off already finished surfaces. Stand 
back and admire.

Clean your brushes well after each coat. 
Do not leave rags with oil base finishes 
in your shop. They can spontaneously 
combust. I soak them in water and lay 
them flat out side.

Bruce Hamilton replies: A good quality 
natural hair brush is necessary. If you are 
using a varnish that has a flattening agent 
in it that is meant to give a semi-gloss or 
satin sheen, make sure you stir the vanish 
well to evenly distribute the flattening 
agents. After stirring the varnish I always 
transfer a small amount to another smaller 
container to prevent any dust ot dirt from 
getting back in the original container. 
Remember to occasionally stir this smaller 
container as well. 

Another point is the temperature of 
the air where you are varnishing. High 
temperature may cause the varnish to 
begin to set up before you have a chance 
to tip it off.

Tipping off is done by wiping the excess 
varnish on your brush on the side of the 
small container then lightly drawing the 
brush, held perpendicular to the surface, 
and then removing the excess back into 
the can or to areas not yet varnished. 

Thinning the varnish is also important. 
Start by adding 1/8 part ordorless mineral 
spirits into the can you are brushing 
from. Add more mineral spirts if necessary 
testing the results on a scrap before using 
it on your project.

sHarPening BandsaW Blade—Can you 
sharpen a bandsaw blade by hand and if so, 
how?—Anon

Terry Moore replies: I sharpen my bandsaw 
blades all the time with great results. I 
bought a 11/4˝ diameter sharpening stone 
with a 1/4˝ shaft from a hardware store, 
these were made to be used in a drill. I 
put the stone in one of my laminate 
trimmer routers and use that to sharpen 
the teeth of the bandsaw. All you need to 
do is lightly touch the tip of each tooth 
with the stone until you see fresh steel. I 
reshaped the edge of my stone with a 
grindstone dressing tool so that the edge is 
shaped like a bullnose. That way after two 
or three sharpening, where I just touch the 
tip, I can then deepen the gullet with the 
rounded edge of the stone. 

But for the first couple of sharpenings, 
you just need to touch the tip of each tooth 
lightly to reveal fresh steel and you are 
good to go. All this is done with the blade 
on the bandsaw, no need to remove the 
blade. Just keep turning the blade, grind 
4-5 teeth, and keep rotating the blade. I 
sometimes mark the first sharpened tooth 
with a black magic marker, but the shiny 
fresh steel surface is really visibly evident. 
Be sure to wear goggles when grinding. 
I once had a piece of grit in my eye that 
ended in a visit to the ophthalmologist.

sPray BootH—I do not have a garage, so 
I would like to build a spray booth in my 
basement large enough to accommodate 
pieces of furniture that I build. Does anyone 
have experience building a basement spray 
booth and do you know of construction plans? 
Also, can you recommend a source for the 
explosion proof fan I will need?—Gregg 
Pollack

Bob LaCivita replies: I encourage you to 
forget the idea of putting a spray booth 
in your basement. Spray finishing is very 
hazardous when using solvent based 
finishes. The hazards are fire, explosions, 
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February 6, 2016
Matt Wadja was once again back at the helm as we continued 

with our construction of the Krenov style cabinet. Before we 
started, a discussion of the future focus of the BIG program 
ensued. Matt shared with us that there will be somewhat of a 
new direction for the group, one where the emphasis will not 
be so much on the construction of a piece but more on the 
skills, fundamentals and methodology of how that piece should 
be made. In this way, we hope to further the woodworking 
skills of the beginner while further enhancing the skills of the 
intermediate member. In addition, Bob LaCivita will be sharing 
the responsibility of working with the group with Matt, which 
will give us another professional perspective to consider. The 
group seemed enthusiastic about the new format and welcomed 
Matt’s and Bob’s willingness to co-sponsor the meetings.

We discussed the importance of technique and preparation 
for any project, emphasizing the importance of having sharp 
tools and quality equipment. A great emphasis was put on the 
need for practice on a regular basis to become accomplished 
and comfortable with a particular skill. Just as a golfer needs to 
practice not only his swing but particular special shots, so too 
does the woodworker need to practice particular skills that will 
be universally applicable to projects that might be undertaken in 
the future.

The case piece was addressed next with an emphasis on the 
door. Specifically, the ability to adjust the fitting of the door was 

discussed as these pieces can sometimes move considerably. Matt 
stated that the door cannot wind. It must stay flat so that it can be 
fitted into the door space. Testing the door on a dead flat surface 
such as a tablesaw top is essential to determine if the door is flat 
or has any wind or twist. The door should not be able to fit in the 
opening at this stage and we need to remember that the “door is 
the boss.” That is, it dictates the overall construction of the piece 
as it is the part that can be modified and adjusted to fit the space.

The door needs to be veneered before proceeding to the next 
stage and an underlayment veneer needs to be applied across the 
grain to contribute to stabilizing the structure. The top sheet 
veneer or finish veneer should be placed opposite the first veneer 
to produce a ˝plywood-like effect˝ that will ultimately enhance 
the stabilization of the piece. Both faces should be put on at the 
same time (front and back) so that any potential movement will 
be minimized.

We next focused on how to treat the edges of the door. The 
edges should be done last so that they will blend in with the 
overall fields of the door face. Also, damage may occur after 
veneering and the edges are much easier to repair than the 
field (face). The edges can then be broken with sand paper for 
a seamless fit. Another option would be to use a solid piece of 
wood for the edge which should be the thickness of the hinges 
that will be used so as not to cut into the solid frame. This might 
allow for a bit more material to be available for final fitting of the 
door and ease of construction.

Photos by Bob Wyatt & Bill Barrett 

at Salmon Falls Mills in Rollinsford, NHBeginner & Intermediate Group

by Mike DiMaggio
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The next step is to cut the door to fit. What we are looking 
for here initially is a press fit with the door being cut 90° to the 
tangent of the curve. Matt showed us how to crosscut the door 
face down to inhibit any rocking motion. He emphasized the use 
of a “dust cut” where we basically sneak up on the dimension we 
are trying to achieve and test fitting until we have the proper fit. 
Hand planing will insure the final fit.

It was stressed that the case must be under pressure to 
determine the correct dimensions for the door. However the 
dovetails cannot be glued at this point due to the use of knife 
hinges. 

A cradle for the door is an excellent idea to assist with making 
parallel cuts on the table saw. The Leitz 24 ATB blade was 
recommended for straight quality cuts. The door is cut to width 
utilizing a cradle and the angle is set utilizing a bevel gauge with 
a Starrett square that lies flat. Other options that Matt suggested 
were the use of a bandsaw or a plane to bring it to final dimension.

Emphasis must be on having a very sharp plane to perform 
these operations. So hand planes should be sharpened and 
touched-up repeatedly! The pressure on the plane should be first 
on the knob to keep it flat and then on the tote as the transition 
occurs. Technique is essential in performing these operations 
correctly—so practice, practice, practice! If the shavings are fluffy, 
the plane is sharp. An even follow-thru ensures that the surface 
remains flat. If the plane shavings are crunchy, this indicates that 
the plane needs to be sharpened. It is important to press fit the 
door repeatedly so as not to cut the door too small.

Matt suggested creating a reveal all the way around about the 
thickness of the washers used in the knife hinges. He recommends 
Brusso brass for quality hinges. When considering the question of 
how much wood needs to be taken off all around, Matt utilizes 
the shims with the molding and uses a cutting gauge to measure 
both to determine what needs to be removed. Matt also showed 
us how to rig the tablesaw to function like a jointer by using a 
taped stick to prevent the end of the piece from sniping.

The session adjourned with future sessions focusing on the 
completion of the piece with emphasis on technique and acquired 
skills. 

Subgroup Spotlight
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If you have ever stood in front the brush display in an art store, 
it’s clear that there is no all-purpose brush. The array of sizes and 

styles suggest a range of uses for both water and oil paints. Wood 
finishing brushes are also designed for a number of uses, some 
suitable for oil based finishes, others for waterborne finishes. A 
few of my favorites are: 

Badger Flat
Long used in the furniture trade especially before development 

of compressed air spray guns, the badger brush is often not just 
badger hair but a blend of badger, skunk and china bristle (hog 
and/or ox hair). The length and thickness of the tuft is designed 
to hold enough varnish to make a single stroke over a long flat 
surface such as a dining table top. Suitable for oil and spirit 
varnishes (such as shellac), it enables the user to move swiftly over 
a large area. It is usually available in one to three inch widths 
(Photo 1).

Fine Flats
These brushes have some similarity to the badger style, but 

the tuft is about half as thick and the hair, usually ox hair or 
goat, is very fine. One method for using this brush is to first lay 
down a rich coat of oil based varnish with a china brush, and 
immediately use the tip of the fine flat brush to lightly stroke the 
surface, leaving the surface free of brush marks. Another method 

is to directly apply the thinnest possible coat using only the fine 
flat. This application can be useful when putting on the last coat 
of varnish (Photo 2).

Full China Brush
I use the word ˝full˝ to distinguish between the higher quality 

and more expensive professional brush that is a joy to use, and 
the cheaper hobby brushes which can be very frustrating when 
aiming for best results. A full china brush is made of select hog 
hair (sometimes with ox hair added) and has a denser tuft that will 
hold more finish than the cheaper brushes. White bristle is usually 
finer than black bristle. Both will develop flagged tips with use, 
that is, the hair will split slightly and become softer and easier to 
use. Some brushes have pre-flagged tips. A good china brush will 
maintain its shape when fully loaded with finish (Photo 3).

Waterborne Finish Brushes
Brushes made for applying waterborne finishes are usually 

made with synthetic bristles. Just like a good china bristle, a quality 
synthetic brush is a professional tool that has little resemblance 
to cheap hardware store brushes. The fine hair is often polyester 
and it will hold its shape when completely saturated with water. 
For several years, the golden taklon type with its extremely fine 
bristle has been popular because it leaves a brushmark free surface. 
White taklon is an even finer hair, usually found in smaller, artist 

Finishing Basics
by Gary Wood

Woodfinishing  Brushes
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sized brushes. Faux squirrel is another fine synthetic hair. Some 
finishers favor the taklon types for efficient application of shellac 
as well as waterborne finishes (Photo 4).

Hybrids
Natural bristles will absorb and hold a lot of material but 

may get soft and floppy when used with waterborne coatings. 
Synthetic bristles absorb much less material but remain resilient 
when water wet. Manufacturers sometimes combine the two for 
the best properties of finish retention as well as resiliency. The 
paint brush (Photo 5) has an equal mixture of china bristle and 
polyester. The artist’s brush pictured on the right is a mixture of 
natural squirrel hair and fine polyester.

1

2
3

4
5

Badgers

Fine Flats

China brushes

Waterbourne flats Hybrids 
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Mops
Squirrel hair has long been used in the round mop style for 

applying shellac and spirit varnishes. Its very soft hair enables 
brushmark free surfaces. Another soft mop is made with goat 
hair. It is fragile and prone to losing hair even after a break in 
period, but its best feature is that it allows application of thin 
coats very swiftly. In recent years, the Zorino, a type of skunk hair 
brush, has been favored by many. Although not quite as soft as 
the squirrel or goat hair brushes, it is more resilient and will take 
a bit more abuse. (The Zorino hair is not from our New England 
skunk, and how I know, that is another story.)

Mops come in several sizes to accommodate projects large and 
small. They can be used to get fast drying material on very quickly. 
They’re efficient for working on curved surfaces like cabriole legs, 
cutting clean edges, and finishing mating surfaces such as where 
an interior drawer bottom meets the sides (Photo 6).

Wax Brushes
The usual application of wax is by soft cloth, followed by a 

separate buffing towel. Brushes are also used, sometimes for 
speed and sometimes to work wax into areas like carvings or 
moldings. Wax applicator brushes are characterized by a relatively 
coarse china bristle that will help to scrub in the heavy bodied 
wax. Buffing brushes, especially the round buffers that are put 
in electric drills, have a similar china bristle that will stand up to 
vigorous use. Finer hair buffers are available to use after coarse 
buffing, but it may be just as efficient to finesse the wax sheen 
with a soft cloth or lambswool buffer. A unique buffer with 
very short synthetic bristles is the Surbuf, available in sizes to fit 
random orbit sanders, as well as rectangular pads for hand buffing. 

Some people dedicate one Surbuf pad for applying wax, and a 
separate clean pad for buffing (Photo 7).

Detail Brushes
A good touch up brush is useful for adding small bits of clear 

or colored finish for repair or highlighting. Red sable brushes and 
hybrid sable/synthetic brushes are available at most art stores and 
prices vary depending on size and quality. You can identify a good 
brush by examining how well it is shaped and formed to a tip. My 
preference is the liner type. With its slightly longer hair it can be 
formed to a fine point, making it useful for flowing long, thin 
lines as well as spot work (Photo 8).

A few years ago a friend stopped by on his way home from 
an artisan’s trade show. He had purchased two brushes, and he 
anticipated that I would want one. Before showing it, he advised 
that my cost would be $70. Expecting some full width badger 
style or the like, I was surprised to see a small touch up brush, 
about 1/4˝diameter. It was handmade with select deer hair set in 
a bamboo handle and formed to such a small point that the tip 
was a single hair. Because I do antique restoration, I immediately 
thought of special situations when painting in tiny grain marks 
would repair a blemish. Of course, $70 is a lot of money no 
matter how special a tool may be. It was an excellent investment.

For disclosure, I sell some of the brushes described, specifically 
Zorino mops, fine flats, and wax brushes. Woodworkers Supply 
is a good source for the badger style brush as well as flat golden 
taklon type brushes. Most paint stores stock quality china brushes, 
and Purdy is one good brand. Art stores carry sable touch up 
brushes, although you may need to special order the liner type. 

6 7 8

Detail brushesMops Wax brushes
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Woodworking is inherently dangerous. Injuries associated 
with woodworking activities occur annually by the tens of 

thousands. Equally troubling, the average age of the injured is over 
55 with a significant percentage older than 65 years. The sheer 
number of accidents and the age distribution is real and worthy 
of sober consideration. No one can consider themselves exempt 
from injury nor rely upon experience to get through their chosen 
vocation or hobby unscathed. Further, while power tool injuries 
can be horrific, hand tools and the general shop environment can 
also cause significant and lasting wounds. 

Shop safety is a comprehensive and far reaching subject. 
Much of woodshop safety literature relates to particular machines. 
This includes the standard safe practices associated with a given 
machine. Instruction manuals list safe procedures to follow but 
are certainly not the whole story. Periodicals deal with many useful 
safety tips, practices and generally appropriate safe behaviors. If 
one could assemble the exact and complete shop safety manual, 
it would be so large that no one would take the time to read and 
embrace it. After all, we want to cut wood, not study safety. But 
the writings noted are all we have and in a proper context can be 
a good foundation for a proper safety culture.

Woodworking safety practice is expansive with many 
variables. Power tools, hand tools, materials storage, handling 
and management, dust control, safety with volatile finishes and 
general safe practices like adequate space and footing, all span 
the realm of safety management and injury potential. The harsh 
statistics and the lack of accident discrimination with age and 
maturity demand a competent, lifelong safety culture to provide 
the best mode of protection.

Background
Personally, I have been in the woodshop for 40 plus years, 

albeit only as a special project or weekend hobbyist. I have 
visited the emergency room doctor for a minor but related injury, 
suffered pulled muscles, had one tablesaw near miss and required 
some first aids. Likely each of you has your own similar list. I 
have also witnessed two major woodwork injuries—a tablesaw 
kick-back where a small pine scrap impaled my ninth grade shop 
teacher, and a lathe injury where a glue-up broke apart. In both 
cases extensive surgery and recuperation were required. 

I work in the heavy civil construction field where the 
equipment is heavy and large and the work dangerous. Think of a 
falling crane. As a risk manager, I witness the subsequent impacts 
on individuals and families—life alterations, financial and legal 
aspects. Returning workers safely home at night is my highest 
priority.

Safety Culture
In the corporate environment, safe working histories are more 

likely to be awarded contracts over highly respected old line 
companies suffering from a single, spotlighted event. Company 
owners have been tormented for many years over accidents that 
occurred under their watch. Training, planning and empowering 
employees has yielded great success towards achieving safety goals. 
Some examples of safety culture include:

• Know and understand each work component to the greatest 
detail possible.

• Plan each aspect of the work in a detailed organized fashion—
all activities are written in a step by step fashion (work plan) 
for all managers and workers. They are then required to read, 
understand and initial the plan.

• Work the plan with strict adherence to the work plan—
Plan the work, work the plan.

• Train all workers and managers in safety practices consistent 
with the work at hand. Do so repetitively and hold each 
worker accountable for his or her understanding of the plans. 
Monitor and correct inappropriate behavior during the work. 
Each week, each worker is safety trained on company time in 
a classroom format on the ongoing project work at that time. 

• The practice of daily and mid-day stretching exercises along 
with mandatory use of gloves has resulted in dramatic 
reductions in sprains and soft tissue injuries. Using hard hats, 
safety glasses and proper work shoes have been known to 

A Perspective

by Edward Taylor
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yield benefits for years and they have become statutory law 
in most states. 

• Monitor and re-train each employee over and over, again and 
again and again.

• Empower every worker with authority to stop work if he or 
she feels that an unsafe activity is developing.

• Distribute financial incentives for safe results.

How does this all relate to our practices in the workshop? 
At first glance this strategy seems overly burdensome, especially 
for our seemingly small woodwork endeavors. But consider that 
mishaps can be no less severe and more than likely occur at far 
greater frequencies in our ‘small woodshop industry’ than in many 
corporate workplaces. Our hobby and habits are unregulated and 
occur in an unmanaged environment. Also consider the wide 
and varied sources of potential injury in the woodwork shop. We 
are all individually responsible to think through the many tasks, 
habits and operations of the shop for our personal safety. 

We also need to develop patience for safety in our work. How 
often have you performed a risky task because you didn’t want to 
take the time for a safer setup? Your gut tells you there is excess 
danger, but you rationalize that it will be OK for this one cut 
if you are extra careful. Take the time to fashion a jig to hold a 
small part or to walk across the shop to obtain hearing and face 
protection to use a hand tool when the power tool presents excess 
risk. This is developing your safety culture.

Behavior Based Thinking
If we adopt this perspective then safety must be constantly 

at the forefront; multi-focused and continual in learning and 
adoption. Danger is no respecter of persons, their ages or their 
experience in the shop. Beyond understanding our particular 
machines we must address all our shop actions and activities. 

Most accidents do not occur in isolation—rather a set of 
contributing factors cascade to a particular event. We don’t 
simply walk into the shop and stick our finger into the rotating 
sawblade. Multiple events and circumstances usually precede that 
event. In cases of serious accidents, investigations often reveal 
many contributing factors were at play. This is often the case in 
plane crashes and other catastrophic events. In behavior based 
thinking, higher frequencies of lower level occurrences (such 
as those requiring first aid) increases the probability of a more 
serious injury, a dramatically severe event or even death. 

In 1931, Herbert Heinrich published Accident Prevention: 
A Scientific Approach which put forth an empirical finding that 
for every serious injury within a given working place, there are 
29 lesser injuries and 300 underlying accidents without injury. 
Heinrich’s Law, as it became known, also holds that as much as 
95 percent of all workplace accidents are caused by unsafe acts. 
Heinrich worked many years for a major insurer and he was 
positioned to study thousands of workplace accidents. There is no 
doubt a relationship between frequencies of accidents of similar 
characterization or severity confers a higher probability of a more 
severe accident. This concept is central to modern corporate 
safety practice. 

The following diagram suggests Heinrich’s findings.

Good safety management and practice always attends to 
the lower incidents with the expectation the probability of a 
more severe accident restricted to the greatest degree. When a 
particular project presents multiple and frequent first aids, there 
is an organizational and cultural deficiency. Quick action often 
identifies causation and re-establishes the goals of a safety minded 
culture. Managing at higher severity levels further up the pyramid 
is more difficult and has inherently higher risk. It is better to react 
at earlier lower severity stages. 

While it is true that accidents usually follow a cascade of 
events, it is also likely the sources of accidents are of extraordinary 
simplicity. Consider Concorde Air France Flight 4590 which 
crashed in July 2000 immediately after departure from Paris. Not 
only was this plane elegant, it literally pushed the technology 
boundaries in terms of speed and understanding. Yet its 27 year 
operational history was amazingly safe. The factors identified in 
the subsequent investigation had little to do with its cutting edge 
technology, but a lot to do with overlooked routines on the part 
of both external and internal participants.

An alarming chain of events led to the crash. Primarily, a 
prior departing plane lost a strip from its engine cowl during 
take-off. A scheduled runway inspection which would have 
identified the metal strip was not performed. A more careful 
maintenance program for the earlier plane should have noted the 
loose cowl and made simple corrections, but did not. The strip 
cut the Concorde’s tire during take-off culminating in the series 
of uncontrolled events leading to the crash. Secondary factors 
were also noted by the investigators: the plane was overloaded, 
unbalanced, and the crew had not been trained for a two-engine 
failure.

There were numerous factors in this equation. Could a change 
in any one made the difference? Can it be that simplistic unsafe 
actions are the cause of many of our shop mishaps? Can it also 
be there are warning signs for us along the way coming to us in 
the form of first aids and mishaps which underscore deficiencies 
in our thinking?

Unsafe Acts & Conditions

Near Miss

Severe
Injury

Minor Injury

Fatality

Result

Behavior



overspray everywhere and the residence of your house are put at 
health risks. I would rethink this idea.

adjusting tHe iron on a stanley Plane—Christopher Schwartz 
says that the iron of the Stanley (fore plane I think) should take a thick 
shaving when hogging off waste with an 8˝ radius iron. I think that 
both the Stanley and the Bedrock 605, which I have should adjust the 
same. The mouth should be adjusted for a large opening. Even with the 
frog all the way back in my plane I can’t get the mouth open enough 
because when advancing the iron it bottoms out on the inside of the 
sole and looks like it is set for a very thin shaving. Half the adjustment 
toward the rear isn’t useable for the same reason? I have inserted 
just the iron into the mouth and seen where it bottoms out on the 
sole. Is this a case of operator error, inexperience or worse.—Charlie 
Matteson

Garrett Hack replies: If I understand your question you are trying 
to turn your foreplane into a coarse cutting “scrub” plane. Do 
pull the frog back, but not so much that your iron hits the sole or 
doesn’t adjust smoothly. You should be able to set the depth for a 
coarse cut, but the throat is probably not open enough for those 
thick shavings. Your only choice is to file it open, maybe as wide 
as 1/8˝. Back off the cap iron from the edge too, and shape the iron 
with considerable camber. I would hesitate to file the mouth of a 
#605, but not to an older worn Stanley #4 or #5.

FinisH on HigHly Colored Wood—I hear that the color in lilac will 
not last long. What type of finish do you use to protect highly colored 
wood?—Syd Lorandeau

Bruce Hamilton replies: The first step in attempting to preserve 
the natural colors of various woods is to reduce their exposure to 
sun light. Unfortunately this is not always possible or practical. 
The next step is to use finishes that contain ultra light inhibitors 
which are designated by the initials UV. I would expect to find 
finishes with this additive in stores that supply marine varnishes. 
These varnishes are also known as long oil varnish because they 
do not dry as hard as regular varnishes so they can expand and 
contract with changes of temperature and exposure to water 
without cracking. Most of the varnishes have a natural occurring 
yellow tint. You need to read the labels carefully to verify that 
the product contains UV inhibitors or refer to the material safety 
data sheet on the internet. UV inhibitors additives are expensive 
so you are most likely to find these with the more expensive 
varnishes. The West System Epoxies have UV inhibitors and 
available from Rocklers. Epifane varnishes have a good reputation 
for outdoor exposure. See the Fine Woodworking article post in 
#112277 from April 2009 and checkout YouTube. There is a new 
book, Wood Data by Eric Meier, that addresses the loss of color in 
exotic woods. I haven’t read it yet but if anyone in the Guild has 
a review would very interesting.

Richard Oedel replies: As one old salt told me about color in wood, 
“If you want the wood (he was talking about padauk) to stay 
red, then stain it red.” I’ve found that very few woods stay their 
natural color when exposed to light and oxidizers. While some 
finishes that say they have a UV inhibitor in them, they will just 
delay the color change. It is short lived. If you really want to keep 
the color for the lifetime of the piece, match the color and stain it 
with a lightproof stain. 

17Guild of  New Hampshire Woodworkers

Conclusion
We are mostly alone in our shops. No one is watching over us. 

No one guides us in appropriate safety behavior. No safety officer 
trains us in the morning before work and monitors our progress 
throughout the day. No corrections of our more blatant and poor 
practices are made.

Some time ago I gashed my hand by improper handling of 
a sharp rabbet plane. The result was a hard healing deep cut 
probably close to a critical hand tendon. A simple event and 
easily criticized. Yet with all my personal awareness and training 
it just happened. Most importantly this mere first aid near miss 
revealed a flaw in my fundamental behavior with respect to hand 
tools—more than likely a deficiency I’ve possessed for years. 
It just caught up with me that day, but in a favorable way as 
complete healing was eventually mine. I have modified my view 
accordingly and incorporated this in my practice. It is more likely 
true this incident will tune me up in other ways as well.

It is also important to develop our own safety cultures as 
we progress in our shop work. We should not only pass this 
on to future generations but we should be careful to share our 

experiences openly with our fellow woodworkers. We should 
strive for the ultimate – zero injuries and near misses in our shops 
and recognize when things happen, it is time to stop and take 
stock. Our goal can and should be zero injuries. 

While this all appears simple, it is not. A cascade of simple, 
mundane and routine tasks combined with poor behaviors leads 
to most accidents. Our ‘experience’ is offset by the statistics 
making us all vulnerable. Likely we all take careful note of the 
big things and maybe overlook the simple which can accumulate 
through time resulting in an undesirable event. With constant 
diligence in all aspects of our work, perhaps we can ward off the 
probabilities to go on and enjoy many years of safe and satisfying 
times in our shops. It is important to know and understand each 
of our tools and to have read the safety journals posted with 
each of our machines. It is also important to understand our 
environment and technologies and the changes that occur over 
time. Lastly, it is important we understand changes to our bodies 
with eyesight, stamina, flexibility and other variations to which I 
am sure we are all aware. 

Ask The Old sAw—Continued FroM Page 9
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Curved Parts 

For several months I have been working on a standing cabinet 

with lots of asymmetrical curves. The coopered exterior swells 

and undulates with waves which the interior spaces and drawers 

mirror. Even with years of experience it has still been a challenge 

to build the wavy drawer faces, curved doors and panels and other 

curvy parts. 

My first choice for building curved parts is laminating thin 

layers of solid wood. I like their resulting stiffness, stability, elegance 

(thinness) and consistency (multiples). A laminated part is still solid 

wood, only curved, so drawer dovetails and other joinery is strong. 

For larger panels such as the curved doors and interior sliding panels, 

I have been using a second type of lamination with a solid coopered 

core laminated with two layers of veneer front and back.

 
Thin Layer Lamination

I first tackled three tightly curved and wavy drawers that spin 

outward, because their curves define the shape of one section of the 

case. They are also a combination lock. By opening them in a specific 

way they unlock part of the cabinet. I knew the hard part would be to 

bend the laminates into a C shape with the waves bending the wood 

fibers even more. 

My typical form is stack laminated white pine, which I cut to 

shape on the bandsaw and then refine with planes and rasps. Since 

this form was going to be used several times, and to test how well I 

could bend to the tight curves, I started by gluing on a piece of maple 

veneer. With shaped cauls I was able to push the veneer into the tight 

two ways

Duet—A music cabinet in 
Engleman spruce, maple, ebony, 

and paint details by Carolyn Hack.

shop shavings

by Garrett Hack

photo by Bill Truslow

hollows of the waves. But could I do this with 1/16˝ laminates, a more 

practical dimension for my 7/16˝ drawer faces?

Aspen has often been my choice for these sorts of laminations 

because it’s flexible and it mills easily into thin laminations. 1/16˝ 

aspen laminations took the curve, a few fibers cracked, but it wasn’t 

the full detail of the waves. No amount of pressure could move the 

fibers into the deeper hollows. 
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It was while splitting some year old red oak that another solution 

came to me. I noticed that some radial splits were almost a perfectly 

flat face. 1/16˝ thick laminates sawed off this face would have fibers 

almost totally parallel, so they would be strong and very flexible. I 

sawed some, soaked six of them a short time and then clamped them 

into my form. No cracks but they still didn’t take the full shape of the 

tighter waves. 

My next attempt was to steam the laminates several minutes, 

clamp them in place on my form and then after a day unclamp 

them and set them aside to dry. Several days later I spread Titebond 

urethane glue on the layers and with pressure they slipped into place 

and took about 90% of the desired shape. Because of so many layers 

springback was negligible.

I still wanted the waves more defined and deeper, for which I 

still had a couple of options. Still to go on was a 1/16˝ veneer of curly 

maple. I could sculpt the oak “core” a little and the maple veneer 

afterwards if needed. Slight variations in the thickness of the drawer 

face would not be noticeable and might even enhance my wavy face 

design. With rasps, tiny planes, and scrapers I deepened the waves. 

This is a trick I will use again no doubt. 

Solid Core Panels

For larger curved panels such as the doors and interior dividers, I 

have been using a different lamination method with a solid core of 

white cedar coopered together, overlaid with two layers of shop sawn 

veneer front and back. These panels are light, stable, very stiff and 

essentially take the exact shape of my form. I have used several layers 

of thin poplar bending plywood (1/8˝ thick) in place of the cedar core. 

It’s quicker, but I still prefer using a solid core for strong joinery. Plus 

they are fun to make. 

A straightforward lamination and form—6-1/8˝  thick layers. 
Notice the cutouts in the form for clamps.

Split oak faces almost totally flat, 
uniform grain, ideal for bending.

Form and cauls to laminate the wavy drawers, 
7 layers, with bends tighter than they appear.

Three wavy drawer faces.

A true and rigid form is required, no different from the lamination 

form already described. One variation of form for long parts such as 

the 40˝ doors is to run the grain parallel with the long dimension. It’s 

easier to fair the shape working the long grain. I make such a form by 

gluing some nice clear pine to a base of plywood. To get the shape 

true I check as I work with a pattern and winding sticks.

White cedar, basswood, white pine or mahogany all make good 

cores. White cedar happens to be the most stable and lightest for its 

strength. The core thickness for thin panels is about 3/16˝ thick and 

just over 3/8˝ thick for the 40˝ long doors. Clear quartersawn grain 

is a plus. With 1/16˝ thick veneers—two layers front and back—the 

final thickness of these panels is about 7/16˝ and 5/8˝. I prefer thicker 

veneers because they take a smoother curve. It’s amazing how stiff 

even the thin panels are. 
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The form has an end stop on one side which I build the coopered 

core against. I saw up a collection of narrow stave material cut to 

length, and shoot the bevels on each one with a plane. I’m guessing, 

but also checking the fits as I go. Where the curve is tight I use staves 

1/2˝ wide or so and where it is flatter, 1˝ wide staves. I make up about 

one half the core and glue and clamp this to the first layer of veneer 

(inner) in my form. This crossbanding layer runs at 90° to the core. 

I add glue to each stave and slide it into place. I lightly clamp the 

staves together as a group against the end stop and against the form 

with several cauls and clamps parallel with the staves. A few bands of 

ash or spring steel going across the core helps to hold it in place and 

get even clamping. Only light pressure is needed. When the glue is 

set—30 minutes or so—I add the rest of the cedar core and clamp it 

in place.

The next day I scrape any glue squeeze out on the exposed face 

of the core and with coarse sandpaper fair its shape a little. Next to 

go on are the crossbanding veneer on the outer face of the core and 

the face veneer on the inner face. The setup is the same with various 

cauls and clamps with the addition of a couple of layers of bending 

plywood on the outside to act as a caul for more even clamping 

pressure against the outer veneer. On my more tightly curved panels, 

the bending ply had a hard time making the curve. The final glueup is 

the face veneer on the outside with the same cauls and clamps. 

Next up is making a door to match the shape of the small wavy 

drawers and about 30˝ long, so tightly curved and wavy. I’ve got some 

ideas… 

Completed asymmetric panel. Notice bending 
plywood cauls on outside.

The completed core glued and clamped to the 
first inside layer of veneer (crossbanding).

Building the core (dry) on the form.

Detail of panel showing core and 
1/16˝ shop sawn veneers.

A panel with a solid white cedar core and 
2 layers of veneer front and back.
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by Stan Paras

Ask a group of woodworkers what their least favorite 
part of a project is, and the most common answer 

will be finishing. I am in that group. So, I must begin 
with a disclaimer—I am not and never will be an expert 
on wood staining and finishing. My goal is to share 
some information that was mostly gained by personal 
experience with a little bit of “I read this somewhere.”

At the turn of the last century, the Arts and Crafts 
furniture style was at its peak and quartersawn white 
oak (QWO) was a dominant wood for that style. 
Quartersawing oak accentuates the medullary rays 
of the wood and gives rise to the characteristic and 
desirable “ray flake” pattern. Gustav Stickley was an 
early leader of Arts and Crafts furniture design. Instead 
of staining, Stickley had a preference for ammonia 
fuming his oak furniture to give it rich color and to 
accentuate the medullary rays of the grain. The pieces 
would be enclosed in an airtight container and exposed 
to a commercial ammonia solution of about 26%. The 
wood became darker the longer it was exposed to the 
chemical fumes. Shellac was often used as a topcoat, 
which imparted a more golden tone and gave it the 
distinctive color we now associate with Arts and Crafts 
furniture. 

Commercial ammonia solution is very toxic, 
dangerous and possibly lethal if not used properly. To 
fume furniture, one must use an airtight enclosure, 
a respirator and protective clothing. Overtaken by 
curiosity, I fumed a small piece of QWO with a couple 
of ounces of household ammonia (typically 2-3%) 
sealed in a plastic bag. To my surprise, in 48 hours I had 
a piece of beautifully browned fumed oak (Photo 1). 

Many articles have been written about replicating 
the ammonia-fumed look of the early Stickley pieces 
using standard stains instead of more toxic chemicals 
(see references). For several years now I have been 
experimenting with these techniques, trying to get the 
perfect brown. My basement quickly filled up with 
stained scraps. This was serious. I was starting to think 
about color like Mrs. Blandings from Mr. Blandings 
Builds His Dream House (RKO1948).

We have met the enemy and they are ours—Oliver Hazard Perry, 1813 

 We have met the enemy and he is us—Pogo, 1970

  I have met the enemy and it is stain—Stan Paras, 2016

Searching for Stickley

Photo 6—Chair—Method B.

Muriel Blandings: “I want it to be a soft green, not as blue-green as a 
robin’s egg, but not as yellow-green as daffodil buds. Now, the only sample 
I could get is a little too yellow, but don’t let whoever does it go to the other 
extreme and get it too blue. It should just be a sort of grayish-yellow-green. 
Now, the dining room. I’d like yellow. Not just yellow; a very gay yellow. 
Something bright and sunshine-y. I tell you, Mr. PeDelford, if you’ll send 
one of your men to the grocer for a pound of their best butter, and match 
that exactly, you can’t go wrong! Now, this is the paper we’re going to use 
in the hall. It’s flowered, but I don’t want the ceiling to match any of the 



22 Spring 2016—Issue No. 23

colors of the flowers. There’s some little dots in the background, 
and it’s these dots I want you to match. Not the little greenish 
dot near the hollyhock leaf, but the little bluish dot between the 
rosebud and the delphinium blossom. Is that clear? Now the 
kitchen is to be white. Not a cold, antiseptic hospital white. A 
little warmer, but still, not to suggest any other color but white. 
Now for the powder room—in here—I want you to match this 
thread, and don’t lose it. It’s the only spool I have and I had an 
awful time finding it! As you can see, it’s practically an apple 
red. Somewhere between a healthy winesap and an unripened 
Jonathan. Oh, excuse me…”

Mr. PeDelford, [the contractor]: “You got that Charlie?” 
Charlie, [the painter]: “Red, green, blue, yellow, white.” 
Mr. PeDelford: “Check.”

I had to come around to Charlie’s approach. I may not have 
found that perfect fumed brown, but I came close. And perhaps, 
highlighting the medullary rays is a more important issue than 
getting the color just right. Photo 2 shows my piece of household 
ammonia-fumed oak with an amber shellac topcoat. This would 
have been the classic Arts and Crafts treatment.

For my furniture, I adopted the method of using a water-based 
dye followed by an oil-based stain. This method is more likely to 
make the ray flake pattern pop. I made minor variations on what 
others have done before, so there are no magic revelations here. 
I have used two color schemes for my Arts and Crafts projects 
(see table). Method A simulates the ammonia-fumed look of the 
classic style. Method B gives a warmer red-toned finish. 

To start, it is best to apply water to the wood and let it dry. 
This raises the grain. Then it should be sanded smooth. This is 
important so that you don’t end up sanding off all the color after 
the next step. The dye goes on next. Leave it on for a couple of 
minutes, and then wipe it off. This will also raise the grain but 
less than the initial water step. After drying, a light sanding with 
220-320 grit paper will smooth this back down. 

Next apply the oil based stain. I do a test piece first to 
determine the best length of time to leave the stain on before 
wiping it off. Obviously, the longer the stain is on, the deeper the 
color will be.

The top coat is the next step. I depart from the classic shellac 
and instead, I apply three coats of Watco Danish Oil. I like the 
ease of application and the natural feel it imparts to the wood. 

Method A Method B

Water-based dye General Finishes Dye Stain
3 parts Green
1 part Vintage Cherry

General Finishes Dye Stain
1 part Vintage Cherry
1 part Reducer (or water)

Oil-based stain Minwax Dark Walnut Minwax Dark Walnut

Top coat Watco Danish Oil, natural Wipe-on Polyurethane

Wax Briwax, light brown Briwax, dark brown

Photo 1—QWO, natural (above), ammonia-fumed (below).

Photo 2—QWO, natural (above), ammonia-fumed, partially 
topcoated with amber shellac (below).

Photo 3—Close-up of test panel sections E and F showing before 
(left) and after (right) application of dark brown Briwax.
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Keep in mind that wiping on the Danish Oil will leach out some 
of the stain and actually lighten up the rays. 

I finish it off with two coats of paste wax, which brings back 
a bit of the luster that would have been seen with the shellac. 
Photo 3 shows a close-up view of the grain and how the wax can 
help. Open grain woods like oak have tiny voids that may not 
all fill in with the dye or stain. Hand rubbing-in the wax will 
fill the tiny gaps. Natural or clear wax will leave the voids light, 
so I use brown tinted Briwax. Due to the solvents in Briwax, I 
recommend using it with gloves in a well-ventilated area.

The test panel in Photo 4 shows QWO with the steps used 
in Method A. I used Method A on the bookrack in Photo 5 and 
Method B on the chair in Photo 6. Both pieces are QWO. The 
chair was top coated with two coats of glossy then two coats of 
satin wipe-on polyurethane before the wax.

The multiple steps may seem excessive and fussy, but one can 
simulate the classic look of ammonia-fumed quartersawn oak 
without the toxic and cumbersome fuming process. The reward 
will be the beautiful ray flake appearance of your next Arts and 
Crafts project. 

References:
• Hiller, Nancy R. Original Arts and Crafts Finish Without Fuming. 

Fine Woodworking, #193, September 1, 2007.
• Jewitt, Jeff. Safe and Simple Arts and Crafts Finish. Fine 

Woodworking, #157, August 1, 2002. 
• Paolini, Gregory. Finish Recipe: Arts and Crafts Look Without 

Harsh Chemicals. Fine Woodworking, #205, April 16, 2009.

Key to Photo 4—Test Panel

The smaller pieces are the same ones shown in Photo 2. The larger 
panel represents Method A divided into mostly sequential sections 
(A-G). A: water-based dye. B: section A with amber shellac topcoat. 
C: section A with Minwax Dark Walnut stain (3 minute application). 
D: section C with amber shellac topcoat. E: section C with Watco 
Danish Oil (3 coats). F: section E with dark brown Briwax. G: section 
E with clear Briwax.

I used light brown Briwax on my final piece because the dark 
brown left the open grain too dark). The small piece below is 
the ammonia fumed sample with shellac and can be compared 
to sections A and B. The top part of the panel was washed with 
Zinsser Seal Coat. I do not recommend this because it impedes the 
contrast of the rays. 

Photo 5—Book rack – Method A.



from the bench

I wish I could give you some biographical 

information about this chairmaker, 

however, he is unidentified. I do not know 

who he was or where he worked. All I can 

say is the photograph was taken ca. 1910 

and was once attached to a wall by a strip of 

tape across the back. It shows a chairmaker 

at work in his shop. While the chairmaker was 

English, there was enough overlap between 

Chairmaking 

by Mike Dunbar

circa 1910

the craft as practiced there, and as practiced 

here, to yield lots of important information.

The chairmaker is framing (assembling 

the back of ) a chair. The picture is staged, but 

it is safe to assume the craftsman chose a 

pose that was part of his routine. He is in the 

chairmaker’s position (in front of the work) 

and examining the placement of the chair’s 

spindles against the bow. I do the same thing. 

Objective #4 (the best possible arrangement 

between slightly irregular parts) governs our 

decisions and this moment is our last chance 

to make adjustments before drilling holes.

A chair at the same stage of work is 

partially revealed behind the chairmaker. 

Identical legs, attached to the same shape 

seats (and presumably other bow backs), are 

visible at the left and right of the frame. This 

means he worked the way I did when I was 

in production, on multiple chairs at once. I 

took pairs of chairs through the construction 

process together, rather than making one 

at a time. This method is efficient, as we all 

perform an operation more quickly and 
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more surely when repeating it. Notice a 

completed sack back with wheeled splat 

peeking out at the rear. Behind that is a 

group of inverted chairs, already legged 

up (assembled from the seat down) and is 

probably the next batch to be framed.

The chairmaker has rested the chair’s 

tailpiece on a heavy, low surface known as 

a framing bench. This raised platform was 

used by American chairmakers as well. The 

framing bench elevates the chair to a height 

that is most comfortable for working. A 

framing bench takes up so much floor space, 

we sit instead on 19˝ stools while framing, as 

this places us at the same height relative to 

the chair.

A glue pot rests on the framing bench 

partially out of the picture. I don’t know a 

lot about English Windsor construction and 

am unaware as to whether the Brits (like the 

Americans) relied on mechanical methods to 

secure their joints. While joints in American 

chairs were held together by techniques like 

locking tapers, compression, and the drive 

fit, all were initially glued and this man’s 

American counterpart would have also kept a 

glue pot handy. 

I wish the photographer had achieved 

a greater depth of field, as I would love 

to see the background more clearly. 

Unfortunately, it is out of focus and I can 

only make educated guesses about it. 

There is a pile near the furthest post that 

could be elmwood seats. If so, they were 

purchased from a specialist known as a 

bottomer, a craftsman that made just seats. 

Chairmaking has always relied on a division 

of labor, as specialists work faster. We can 

be sure the turnings in this shop were done 

by bodgers. Americans chairmakers relied 

on local turning shops. Some of today’s 

chairmakers have made the silly claim that a 

true chairmaker makes the entire chair. It has 

never been that way. Rather than wasting his 

effort on parts, the master chairmaker’s focus 

was on assembly. 

The pile’s precarious pitch makes me 

suspect it is a stack of bent bows rather than 

bottoms. Bendings weigh far less than elm 

seats and would not be as likely to topple 

at such an angle. If they are bendings, they 

were done in advance for yet another batch 

of chairs the chairmaker will leg up and 

frame. Bottoms or bows, the photo shows us 

a progression of work from prepared parts, to 

legged up seats, to chairs being framed, to a 

completed chair.

The work area contrasts with the 

typical, cramped 18th and 19th century 

American Windsor chairmaker shop in that 

it is spacious and has a high ceiling. Large 

windows provide good light. Natural light 

is better for chairmaking than artificial 

overhead illumination. It is angled to the 

work and the resulting shadows make it 

easier to see detail. It is difficult to tell if the 

floor is wood, concrete, or dirt. 

There is one thing we do not see in this 

Windsor chair shop: a shave horse. Why? 

Until recent decades this device was never 

associated with Windsor chairmaking. The 

man in the photo knew (as do all serious 

Windsor chairmakers) that a shave horse 

is so inefficient that using one would be 

the equivalent of a self-imposed pay cut. 

This most unfortunate misconception— 

associating shave horses with Windsors—will 

never be reversed until magazine editors 

stop printing pictures of guys working that 

way. Another solution would be for those so 

deluded to stand up, work efficiently, and 

enjoy a pay increase.

We have to be grateful to English 

Windsor chairmaking, because it survived 

well into the 20th century and the age of 

photography. When the English realized 

their traditional crafts were disappearing 

they made a photographic record. Americans 

were unable to do the same, as over here, the 

craft of Windsor chairmaking disappeared 

before there were cameras. In his landmark 

study British and American Technology in 

the 19th Century: The Search for Labor Saving 

Inventions, Sir John Habakkuk explains why 

Americans shifted to factory production, 

while the British continued to practice 

traditional crafts. England had a labor surplus 

and competition for jobs depressed wages. 

With an abundant supply of cheap labor, 

manufacturers were under no pressure to 

invest in machinery. That didn’t change until 

after World War I had created an artificial 

labor shortage by slaughtering a generation 

of young workers. 

By the second half of the 19th century 

the United States had expanded from the 

Atlantic to the Pacific Ocean, resulting in a 

nation with vast empty spaces. The federal 

government developed policies to attract 

people to the new western lands, and as a 

result, labor was continually drained from the 

east. To retain workers, American bosses were 

forced to pay good wages. If not well paid, a 

worker could purchase a stake in the west 

and lead a successful life as a farmer. Because 

labor was so expensive, manufacturers were 

inclined to replace it with machinery. By 

the mid-19th century American Windsor 

chairmaking had transitioned from chair 

shop to chair factory. American craft 

chairmakers—counterparts of this English 

fellow—had been long moldering in their 

graves when this picture was taken. 
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by David Lamb 

Griffith Mantle Piece

photo by Bill Truslow



So, the client asked me if I could make a mirror…

The result was a mantle piece. Obviously this is more than 

just a mirror. In fact, it seems to be almost unique in its functionality. 

As a piece of furniture, its classification would be similar to a clock 

in that its function is a little more hands-off as far as interaction is 

concerned.

But honestly, who ever heard of a mirror with drawers? I hadn’t. 

But now there is one and building it was a near monumental task.

The concept of a mirror—to reflect the room. The glass creates 

a reflection of the room and the mantle piece itself is a reflection of 

the various pieces in the room as well. So far the library room, where 

this mantle piece resides, has eight pieces of my furniture in it. Two 

more are being planned. As a room design, the various pieces create 

a unified collective. While each piece is unique, certain elements are 

carried through. This mirror shares many of these various elements.

This project can be thought of in three parts—the casework/frame, 

mirror and frame and carved cartouche/finial. I am going to speak to 

the carving here.

The carved flourish atop the mirror frame was exceptionally 

involved. It was also a lot of fun to design and develop as a sculpture. 

Through the design process I referenced the incredible work of 

17th century carver Grinling Gibbons and his masterful creations of 

flowers, animal life and other elements in super realism. His work is 

found throughout England in the finest manor houses.

Consistent with the carved elements found elsewhere in the room, 

morning glories and day lilies comprise the composition I developed. 

When designing this type of work or any other artistic endeavor, the 

designer needs to be cognizant of the fact he/she is composing. The 

“work” must have balance, depth, texture, color, relationships with the 

other elements and must be interesting and pleasing.

This composition is carved “in the round”—in that the flowers 

and leaves are fully three dimensional. The client wanted to be able 

to see the backsides of the leaves that hung in front of the glass in 

the reflection. To accomplish full realism, to have the backs of the 

flowers as fully developed as the front, it became necessary to have 

multiple components that get assembled to create the completed 

work. This was one of the significant lessons I learned from studying 

Gibbons’s work. Full, in the round, highly developed carvings can 

only be accomplished effectively in this manner, otherwise access for 

the tool to excavate exceptional depths becomes impossible. Even 

with this technique, I often found my mind thinking of new shapes 

for gouges to accomplish specific tasks. The carving was completed 

with traditional London pattern carving tools. No Dremel burrs were 

used. 

Mantle piece atop 
mantle “reflecting” 
elements in the room. 
Mahogany and Birch. 
6 ft. wide.

Overall height is over 12˝. Notice brass beading wrapping mirror frame.
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photo by Bill Truslow
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Exploded view of carved 
elements. Notice blank 

“bosses” where flower 
clusters get attached to 
top leaf cluster.

Back side 
of top leaf 
cluster 
where it is 
mounted 
to lower 
section.

Back side of 
assemblage. The 
three holes are 
where it gets 
mounted to the 
mirror frame.

Completed 
assemblage. 

Over 6˝ deep, 
front to back.

Starting to carve 
a pair of flowers, 

daylily motif.

Completed 
flowers. Notice 
the very small 

point of contact.

Color coded drawing of the planned carving. Different colors 
mean different layers/ parts.

Blocking out the rear carved layer. This was interesting 
band saw work.
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A mirror with drawers. Crotch birch was used for veneer. Ebony in the panel inlay work, raised like cock-beading.

Building the main frame.

The web of raised and radiused ebony inlay 
work on inset panel. Janet Lamb polishing and waxing the completed piece. Delicate work.

Building and fitting drawers.

photo by Bill Truslow
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Working as a full time furnituremaker, with clients and 

deadlines, cost restrictions, material limitations and 

compatibility with architectural elements and personal possessions, 

means that the design has to be right very early in the process. 

The piece that I want to make and the piece the client wants to 

commission frequently start as two quite different pieces. Part of the 

process is to meld all of these conflicting desires into one coherent 

piece of furniture, which can be made cost effectively and yet be a 

stunning example of the craft. 

With the advent of powerful software that is available to the 

average designer, this becomes easier, and with the rendering 

capabilities of these programs and Photoshop, it is now possible to 

create a design, develop every part in the construction, and present it 

to the client in a beautiful, 3-D image with accurate colors and wood 

shading. 

This table has never seen the light of day. It only exists inside my 

computer. But it is completely detailed and ready to make. So why 

talk about models, mockups and maquettes? They seem so out of 

date, so much of the past, so quaint. But they perform important 

function—not only to communicate design ideas, but also to 

experiment with construction techniques and looks that are not so 

easily represented in the digital world. There is something about the 

ability to turn a piece over in your hands and look at it from all angles 

that is viscerally more satisfying than looking at one more image on a 

computer screen. 

Models, Mockups & Maquettes
Design Aids for your Toolbox

by Richard Oedel

3D image exists only on my computer.
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Models are small scale representations of some larger object or 

series of objects. Architects use models to communicate the scale 

of a new building in relationship to its surroundings, especially 

when working with groups of decision makers. Think the planning 

board in the large city. Up through the 1850s any patent application 

had to include a physical model of the machine being patented. In 

Furniture-Land, models are used to proof concept or to determine 

how the particular materials under consideration will interact with 

one another. They often use the actual materials that are under 

consideration for the final piece. Models can also be partial details of 

a full piece, or even a fully functional scaled version for a doll house or 

miniature collection. Models are good for refining material selection 

or for determining the relative massing of the piece, either with itself 

or in relation to other pieces. Most often models contain no joinery 

and limited functionality.

 

Mockups are large or full size representations of what the 

designer envisions as the final piece. Made up of plywood, cardboard, 

or other easy to work, low cost materials, mockups are used to 

identify problems in the final design before expensive materials are 

fabricated. I often use plywood mockups to make certain the client is 

comfortable with the massing of the piece, especially with desks and 

chairs. For years I used a universal mockup of a chair, with adjustable 

height, lumber support, back angle, seat angle and splats, to fit chairs 

to particular individuals. And most recently, we created a mockup of 

a campaign desk to make sure that the front desk space was deep 

enough for the client’s laptop and method of workflow. 

Mockups are large or full size representations. 
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 Study the construction of this mockup. It is entirely plywood and 

waste pine, held together with drywall screws. It took only 21/2 hours 

to put together, but saved many hours of modifications that would 

have been needed.

 On another desk project recently, we mocked up the entire 

gallery inside the desk to verify dimensions and the overall fit. It also 

allowed us to focus in on the angled joinery required in some of the 

interior corners.

I my work, I use some sort of mockup with almost every piece I 

make. They are short lived, usually being thrown into the dumpster 

shortly after the piece is delivered. And, yes, there are a couple of 

occasions when I had to make a second mockup after I trashed the 

first one prematurely. 

Maquettes are used as design decision making aids. While in 

English the term is almost indistinguishable from model, in the 

original French (and the Italian from which it was derived), the term 

is more free-form than model. I use maquettes to help determine 

the final form of something. More like a sketch is to a rendering. But 

a maquette is that sketch in sculptural form. I usually make them 

quickly, using any material I have on hand, but making sure to get 

the concept that I am trying to communicate clear. The material may 

not be important, but the contrast between the legs and the body 

might be. Each time and maquette is different. And the way that I use 

it differs as well, depending on the audience. If I am working out basic 

shapes for myself, I might just cut it out of cardboard. If it needs a 

curve and a flat surface, maybe 1/8˝ thick, bending ply is my material 

of choice. Sometimes I will cut pieces on a tablesaw, sometimes 

on my little model saw, and sometimes with an X-acto knife. It all 

depends on the particular piece. But it is more freeform than a model, 

at least the way that I work with my maquettes.

These are only to show two detail—the leg geometry and mid 

molding. In this case, I decided that I liked neither one of these, but 

rather a compromise that allowed the legs to swell in a direction 

that mirrored the legs, and allowed the top to be somewhat deeper. 

I made a third small maquette and showed it to the client, who 

enjoyed the process and the thoughtfulness that went into the 

design. 

The entire mockup was done with foamcore, and took about four hours.

A maquette is that sketch in sculptural form.
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 Materials—I always keep small pieces of exotic woods that I 

work with in a bucket. I am constantly picking through that bucket 

to find some piece of wood for a model—it might be the color I 

am looking for or the particular organic shape, but I almost always 

find something that works. And cutoffs of thin plywood, veneers 

or dowels also find a home in that bucket. 1/8˝ bending ply? I have 

a couple of cutoffs 12 x 8 inches in the bucket right now for that 

curved front. Need something stiffer, for a cantilevered table?—use 

3mm aircraft plywood. Need it really stiff? I have some carbon fiber 

tubes I bought for a project—and they are in that bucket. Cardboard 

comes in binder’s board which is solid and from 1/16˝ to 1/8˝ thick, 

and then corrugated cardboard. Do you need really thin corrugated 

cardboard? McDonalds and Burger King sell some of their sandwiches 

in something called “F-Flute” or “micro-flute” corrugated. Perfect for 

smoother surfaces. And don’t hesitate to go to the local art supply 

store—balsa wood, foam-core, poster board, brass micro-tubing and 

different papers are all within your grasp. Just remember to save the 

cutoffs. You never know when you might like to have it again.

Also think about other alternatives. I used a 3D printer to make 

a base for a table that was just too complex to model quickly. The 

geometry was easy to get into the computer, and easy to print out, so 

in about two hours I was able to fabricate the base, while if I had done 

it by hand, it would have been several hours longer. Sculpy clay is also 

a quick way of getting to a more sculptural result. It will take a shape 

and hold it long enough to bake it to harden it, and is inexpensive 

enough that you can throw out the result several times in the process 

of refining your design. 

Adhesives are somewhat different in the model/maquette world. 

What I look for is quick, simple and not too messy since I don’t want 

to clean up the small size model afterwards. Yellow glue is ok, but it 

needs a clamp and time, so I generally go right for the hot melt glue 

gun or my 23 gauge pin nailer. I find the CA adhesives like superglue 

or its relatives are excellent to stick surfaces together, but too easy 

to knock off if you are modelling structural parts. So on the two 

maquettes above, I used yellow glue to hold the legs onto the sides 

of the case, while the cases were pinned with 23 gauge pins in the 

The final piece came out like this.
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shortest length—3/8˝  right into the end grain of 3mm plywood! 

Watch your fingers, since shooting a pin into your thumb maybe 

painful, but pulling it out is even more so. I won’t tell you how I know 

those particular facts…

Don’t forget about the other adhesives as wel—double sided 

tape, regular Scotch and blue masking tape and clear packing tape. 

All of these have their place in making models and maquettes. 

Not so much in mockups. Most of the time I make mockups so 

that they stay together for a while. So 1/2˝ plywood is one of my go-to 

materials, which means it has to be secured with something more 

solid. I use drywall screws and I pre-drill the holes since I hate the look 

of split plywood even on a mockup. If you need to mockup a drawer 

or door, 1/4˝ MDF and couple of pieces of 2˝ furring can do the job—

glue or pin or both, as you wish. 

Attention to detail is one of the pieces of the model making 

puzzle that you have to figure out for yourself. In our shop, all of our 

tablesaws have digital readouts on the fences, so we can always go 

back to a set dimension within about one thousandth of an inch. 

And it means that we can cut very small pieces very precisely with 

very little effort. So even the simple maquettes that I make are cut 

precisely, sometimes with miters, sometimes with scroll saw cutouts, 

so that the essence of the piece comes through. 

In this maquette, which is about 3˝ high, I used aircraft plywood 

scraps, with yellow glue to hold the top together. I cut each of the 

joints at the correct bevel on the tablesaw. The center section is 

pinned in place with 23 gauge pins after I scroll sawed the shaped 

supports. The bottom two legs and stretcher were all put together 

with yellow glue and pins. It may seem like a lot of work, but it took 

two different iterations to get it right, and a total of two hours. I could 

easily have spent five hours on the computer and come up with 

results that were not nearly as satisfying and informative as this little 

model.

The final piece was created from plaques celebrating the client’s 

patents—he has over 50 of them. I chose six of the black walnut 

plaques to make this stepstool for his library. But without the 

maquette, I would not have known that the structure would really be 

stable and solid enough to stand on. And the way that the maquette 

looked in space made a big difference in the way the client viewed 

the project. 

Speed and practice are the two watchwords of making a success 

of your model, mockup or maquette. Start with simple materials, 

execute the design quickly, and then throw it away and try again if 

you are not happy with the result. With enough practice, your models 

will begin to refine your design skills, and allow you to communicate 

them more clearly with others. Enjoy the process. 

This maquette, which is about 3˝ high.

Without the maquette, I would not have known that the structure 
would really be stable and solid enough to stand on.



At our July 18, 2015 Granite State Woodturners critique meeting, 
Beth Ireland evaluated one of my stave constructed pieces. She 

recommended that the accents in the vertical splines should be continuous 
across the horizontal band (Figure 1). It is that construction challenge I am 
addressing here (Figure 16). 

I found stave construction far more challenging than segmented 
construction. With segmented turning, you are only concerned with 
producing the same angle on the side of each block. Errors in cutting the 
blocks can usually be corrected with light sanding. That is not the case with 
stave construction. Each piece has all four sides beveled as well as two of 
them mitered. This makes correcting errors difficult. 

Before I started my first piece, I researched stave construction and found 
surprisingly few articles. I found two in The Journal by our own Claude 
Dupuis, one in Malcolm Tibbetts’s book The Art of Segment Woodturning, 
and one online at Matthias Wandel’s web site—woodgears.ca/miter. The 
Malcom Tibbetts and Matthias Wandel formulas for determining the 
compound angles at first glance appear to totally disagree. They are 
however similar but not exactly the same. I did not validate either method. 
Malcom Tibbetts references his angles from the horizontal axis whereas 
Matthias Wandel references his from the vertical axis. I found using the 
vertical axis more convenient for both laying out the staves and later 
measuring them for accuracy. Therefore, all measurement references here 
use a vertical axis reference. 

Layout 
The stave layout can be produced from dimensioning a full size drawing 

(Figure 2). First determine the number of staves. I have produced both 
six and eight stave vessels, and the process is the same. From the drawing, 
determine the circumference at the intersection between the top and bottom, 
slopes for top and bottom staves and their lengths. The circumference 
divided by the number of staves will produce the width of all staves—both 
top and bottom. Include the thickness of any splines between the staves 
as part of the stave width. The relative lengths and slopes are a matter of 
aesthetics. However, if the lengths are too long, or the slopes are too great, 
the form will not close. Determine the slopes and lengths from the drawing, 
as well as the required board thickness from which the staves will be cut. 
From the number of staves and slopes, look up the stave miter and bevel 
angles in Chart 1. 

Stave Construction

by Dale Corliss

From the chart, since my turning has six staves with 
bottom and top slopes of 15° and 30°, the top bevel 
and miter angles are 24.96°, 16.10° and the bottom 
is 28.66° and 8.50°. The top and bottom stave will be 
4.5˝ and 2.5˝ long respectively and 2.5˝ wide and 0.85˝ 

with a continuous vertical accent
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thick. The splines have a width of 0.2˝. With a base and top, the final piece 
will be about 5˝ in diameter and 7˝ tall. 

Prepare a Board 
Because I am producing a continuous vertical spline accent across the 

horizontal spline, I glued what would later become the horizontal spline 
to the board edge before cutting the individual bottom staves. This would 
eliminate cutting and individually gluing them on later. With the tablesaw 
I beveled one edge of a board with the slope of the bottom staves, in my 
case 15°, and trued it with my jointer which had been adjusted using a 
General Digital Protractor for accuracy. I cut the same bevel on the edge 
of the horizontal spline material, glued the two beveled edges together and 
clamped them (Figure 4). 

Once dry, I cut the width of the board to the stave length (4.5˝) by 
beveling both edges while trimming the horizontal spline material to its 
final width (0.2˝). Make sure the two bevels are oriented correctly with 
respect to each other. They should be parallel (Figure 5).

Another board is prepared for the top staves in the same manner. I cut 
the width of the board to the top stave length (2.5˝) and beveled the two 
edges with the top slope angle (30°). 

Cutting the Staves
To cut the staves I produced an MDF sliding sled for my tablesaw. I am 

sorry to say the cut accuracy of my saw and sled was not sufficient. There 
was too much variation from piece to piece. I moved to cutting the staves 
with my DeWalt chop saw (Figure 3) with better results. I set the miter and 
bevel angles using the General Digital Protractor. All I can say is be precise, 
errors are hard to correct. To eliminate measuring the length for each cut, a 

Stave	Miter	and	Bevel	calculation	Chart
Number	of	
staves

	Slope Miter Bevel Miter Bevel Miter Bevel Miter Bevel Miter Bevel Miter Bevel Miter Bevel Miter Bevel
0 0.00 45.00 0.00 36.00 0.00 30.00 0.00 22.50 0.00 18.00 0.00 15.00 0.00 12.86 0.00 11.25
5 4.98 44.66 3.62 35.79 2.88 29.85 2.07 22.40 1.62 17.92 1.34 14.94 1.14 12.81 0.99 11.21
10 9.85 43.66 7.19 35.17 5.73 29.40 4.11 22.10 3.23 17.70 2.66 14.76 2.27 12.65 1.98 11.07
15 14.51 42.08 10.65 34.17 8.50 28.66 6.12 21.61 4.81 17.33 3.97 14.45 3.38 12.40 2.95 10.85
20 18.88 40.01 13.95 32.83 11.17 27.66 8.06 20.93 6.34 16.81 5.24 14.04 4.46 12.05 3.89 10.55
25 22.91 37.57 17.07 31.19 13.71 26.41 9.93 20.09 7.82 16.16 6.46 15.00 5.51 11.60 4.81 10.16
30 26.57 34.86 19.96 29.30 16.10 24.96 11.70 19.08 9.23 15.39 7.63 12.88 6.51 11.06 5.68 9.69
35 29.84 31.98 22.62 27.22 18.32 23.33 13.36 17.93 10.56 14.50 8.74 12.14 7.46 10.44 6.51 9.16
40 32.73 29.00 25.03 24.99 20.36 21.55 14.91 16.66 12.83 13.50 9.77 11.32 8.35 9.74 7.29 8.55
45 35.26 25.98 27.19 22.64 22.21 19.64 16.32 15.27 12.94 12.40 10.73 10.42 9.17 8.98 8.01 7.88
50 37.45 22.96 29.10 20.22 23.86 17.64 17.60 13.79 13.98 11.23 11.60 9.44 9.92 8.14 8.66 7.15
55 39.32 19.97 30.76 17.74 25.31 15.56 18.74 12.22 14.90 9.98 12.38 8.40 10.59 7.25 9.25 6.37
60 40.89 17.01 32.18 15.24 26.57 13.42 19.73 10.59 15.72 8.66 13.06 7.31 11.18 6.31 9.77 5.54
65 42.19 14.09 33.36 12.71 27.62 11.23 20.58 8.90 16.41 7.30 13.65 6.16 11.69 5.32 10.22 4.68
70 43.22 11.22 34.32 10.17 28.48 9.02 21.27 7.17 16.98 5.89 14.13 4.98 12.11 4.30 10.59 3.78
75 44.01 8.38 35.06 7.63 29.15 6.78 21.81 5.41 17.42 4.44 14.51 3.76 12.43 3.25 10.88 2.86
80 44.56 5.57 35.58 5.08 29.62 4.53 8.34 3.62 17.74 2.98 14.78 2.52 12.67 2.18 11.08 1.92
85 44.89 2.78 35.90 2.54 29.91 2.27 22.42 1.81 17.94 1.49 14.95 1.26 12.81 1.09 11.21 0.96
90 45.00 0.00 36.00 0.00 30.00 0.00 22.50 0.00 18.00 0.00 15.00 0.00 12.86 0.00 11.25 0.00

Bevel	=	arctan(tan((360/number	of	staves/2))	X	Cos(arctan(tan(slope)/cos(360/number	of	staves/2)))
Miter	=	arctan(Tan(360/number	of	staves/2))	X	sin(slope))

14 164 5 6 8 10 12

stop was attached to the saw with double sided turners 
tape. 

When cutting the stave, keep the bevel orientation 
correct with respect to stave’s miter angle. It is easy to 
get them reversed. Cut the pieces maintaining grain 
orientation and number each piece to maintain proper 
order during assembly. Make all the stave cuts with the 
board the same side up. To keep this straight, I draw a 
line the length of the board on one side. When I can 
see the line, I am cutting staves. When I can’t, its waste. 
Cut a stave and turn the board over and cut off enough 
waste material such that the next stave can be cut. Turn 
the board over and cut the next piece, repeat until all 
the staves for one end of the vessel have been cut. Be 
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sure to check all the dimensions and angles on each piece before setting up 
the saw to cut the next series of staves for the other end (Figure 6).

 At the end of each cut, I hold the saw down and released the power 
switch allowing the motor to run down before lifting the saw. This assures 
a more accurate cut and eliminates jamming of the piece between the saw 
and the length stop. 

Preparing Glue up
With large slope angles it is difficult to hold side pressure on the staves 

during glue up. I glue a support piece to the outside of each of the staves. 
The supports are triangular pieces cut from scrap wood with angles equal 
to the slopes of the sides of the vessel. The triangular supports are glued to 
staves with the large end of the support toward the small end of the stave. 
The support pieces are only temporary, so lightly glue them on with a few 
small drops of CA glue (Figure 7).

Hold a top and bottom piece together. The two should look like a wedge 
cut from a water melon (Figure 8). Dry fit all staves and verify all edges line 
up including top with the bottom (Figures 9 and 10). This would be the 
time to make any adjustments. 

The splines were produced from four layers of veneer and a 0.2˝ center. 
Because the spline accents are to be continuous from top to bottom, they 
are made as one continuous piece. Aligning the edges of two pieces of veneer 
would be impossible. The splines are cut in an “L” shape to match the shape 
of the mated top and bottom stave (Figure 11). Glue up the accent pieces 
and clamp between two pieces of MDF also cut to the same shape. I used 
blue painter’s tape to facilitate removing the staves from the MDF. Be sure 
to remove any tape adhesive residue left on the staves before gluing. 

Glue up
Here I made a big mistake. I tried an all-at-one-time top and bottom 

with all splines glue up. It was slippery, messy, and hard to hold the staves 
aligned while clamping. This time I glued a spline to its corresponding top 
and bottom stave (Figure 12). I felt I could easily handle the remaining glue 
up. The dry fit of the combined pieces was a total disaster, even though the 
dry fit of the individual pieces had no issues. The difference must have been 
from inconsistences in glue thickness produced from inconsistent clamping 
pressure. I couldn’t adjust the stave angles equally because there was a spline 
glued to one side. In the end, the all-at-once technique didn’t seem so bad 
after all.

Turning the Vessel
After knocking off all the temporary support pieces, carefully mount 

the bottom end of the vessel in a chuck with a small set of internal jaws. 
Support the top end with the tail stock and turn a tenon for an external 
compression chuck. The tenon groove can be turned away later. Remount 
the piece using the tenon and turn bottom to size. Hollow out the inside 
and turn a plug for the base with a tenon to use for turning the top (Figure 
13). Glue in the plug and remount the vessel from the bottom using the 
base, shape the top and hollow out the top portion of the vessel (Figure 
14).Turn a top (Figure 15) to your favorite stile and glue it in. Sand up the 
outside and remove for finishing.

I believe I successfully accomplished my goal of producing a vessel with 
the vertical splines continuous across the horizontal band. However I am 
not sure I have developed the best overall technique. I am going to continue 
to refine the process. 
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Dowel joinery has been the choice of those who want a quick, 
easy joint without the work of fitting mortise and tenons 

or chopping dovetails. And there are a number of jigs available 
to make the drilling easy. But mechanically this is a poor joint to 
withstand any stress, and is frequently broken, as is frequently the 
case in commercial furniture. Let’s look at the problems leading 
to the weakness of this joint when wooden dowels are used as the 
loose tenons and wood glues as the adhesive. We will then present 
an approach that makes the dowel joint virtually indestructible. 

Dowel Joint Strength—The first question that comes to mind 
when discussing joint strength is the glue area between the 
mortise and tenon. Consider a conventional mortise and tenon 
joint for an apron and table leg. Assume we have a 31/2 x 3/4˝ apron 
with a 3˝ wide x 1/4˝ thick x 3/4˝ long tenon. The glue area of the 
two tenon cheeks is 41/2 square inches. If we used instead a pair 
of 1/4˝ dowel tenons and 3/4˝ deep, the total glue area will be about 
11/4 square inches—25% that of the conventional tenon. When 
we make a small table, we use twin tenons on the drawer divider 
to increase the glue surface. A set of those total one square inch of 
glue area for a joint with little stress.

But glue area is not the only problem. We are taught that 
end grain results in a weaker joint than long grain. While a 
conventional mortise and tenon is a long-grain to long-grain 
joint, a dowel joint is a long-grain to end grain joint. In addition, 
the differential wood movement can contribute to joint failure. 
It’s really no surprise that dowel joints pull loose under stress, 
particularly in chairs which put a large stress on their joints when a 
sitter shifts his weight. The manufacturing convenience of dowels 
results in loose stretchers. How often have you encountered nails 
driven into stretchers in an attempt to repair a failed glue joint? 
And the small cross section of the dowel tenon is easily fractured.

Finally, there is the question of the joint’s gap. A wood glue 
joint should have a gap between 0.002˝ and 0.006˝, with 0.004˝  
the accepted ideal. Unlike rectangular mortise and tenon joints, 
where the gap can be controlled by fitting, wooden dowels are 
more difficult to fit precisely.

Better Joinery—The first step in creating a strong dowel joint 
is to replace the wood with threaded metal rod, readily available 
in box stores. If you’re willing to use metal screws and nails, the 
jump to metal rods shouldn’t offend you. They are far stronger 
than wooden dowels of the same diameter, plus they have lots of 
ridges to grip and prevent slippage. 

Next we replace the wood glue with a two-part epoxy. Epoxy 
joins wood and metal with far more strength than the wood. But 
more important, epoxy will fill gaps with full strength. That means 
the dowel joint can be a bit sloppy without any loss of strength. 
Epoxy can be thickened with wood dust or glass microballons to 
a viscosity that won’t run. This is particularly useful in chair repair, 
where the cleaned up joints can be quite loose.

For strong joints, use an epoxy with an open time of 30 
minutes. Five-minute varieties are not as strong. West Systems 
and System Three are good choices. A one-pint kit of System 
Three T 88 epoxy from Amazon for $23 is a good deal. Woodcraft 
has other sizes for more money.

Choose threaded rod for your dowel. It should be of a diameter 
at least the size of a conventional tenon’s thickness. Depending 
on the area of the joint, you may want to use more than one 
dowel which do not have to share connecting holes. Use your 
judgement to decide the geometry for a strong joint. Generally 
a 3/4˝ depth is sufficient. When repairing doweled furniture, use 
threaded rod the same size as the broken wooden dowel(s), and 
drill the broken dowel out with a drill 1/32˝ larger to allow for 
some position adjustment. 

Unlike wood glue which depends on gap size for a solid 
joint, epoxy fills gaps with no reduction in strength. Clamps are 
only needed to maintain the geometry of the joint to keep it in 
position while the epoxy cures. Duct tape is often sufficient to 
hold the joint. This is a big advantage when the surfaces to be 
joined are curved or at odd angles. And setting furniture on a flat 
surface like the table saw while curing insures all leg ends are in 
the same plane.

Mixing Epoxy—Epoxy adhesive consists of a resin and a hardener. 
The open and full-cure times are controlled by the hardener. A 

“medium” hardener generally gives 30 minutes of open time and 
is appropriate for woodworking projects. Full cure takes about 24 
hours. Faster and slower hardeners are also available.

Exposure to epoxy resin 
and hardener can irritate skin, 
so wear light vinyl protective 
gloves. Get everything ready 
before mixing, as in any glue-
up. Lacquer thinner or acetone 
is the solvent for the cleanup of 
liquid epoxy.

Accuracy is paramount 
in mixing two-part epoxy. 

Dowel Joints
by Bruce D. Wedlock

Indestructible
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Common epoxies mix resin and hardener in a ratio of 1:1 or 2:1. 
Since epoxy is expensive, mixing a small quantity makes sense. 
This is best done in a 1 ounce plastic cup designed for medicines, 
available from Amazon. A milliliter scale runs from 0 to 30 for the 
one ounce. This makes a 1/2 ounce 2:1 batch easy by adding 5 ml 
of hardener and 10 ml of resin. A wooden coffee stirrer makes a 
good mixing tool. Note the magic marker lines at 5 and 15 ml on 
the cup. When the epoxy is added, the cup’s lettering disappears. 
So mark these locations in advance of pouring.

If you plan on thickening some of the epoxy, transfer a small 
amount to a second one ounce cup. Then add the thickener and 
mix. You can adjust the consistency by adding either additional 
epoxy or thickener.

When resin and hardener are mixed the chemical reaction is 
exothermic—it gives off significant heat. With a 1/2 ounce mixture 
this is not a problem. However if you mix larger quantities, say 
a quarter cup or more, this can produce significant heat and 
problems. First, epoxy cures much faster when it is hot, so open 
time decreases fast. Second, the temperature rise can be sufficient 
to burn you. When mixing larger quantities, use a container that 
keeps the mixture spread out for better cooling, or place the 
mixing container in a water/ice cube bath and keep stirring the 
epoxy to prevent local heat buildup. 

Examples—Here are some examples of the use of metal dowels 
some of which have stood up to use for several years. The first is a 
repair of a broken chair leg. The leg was cut off at the break, and 
a maple tenon made to fit the cleaned out hole in the seat. The 
leg and tenon were drilled 11/32˝ in diameter and 3/4˝ deep. The 
leg, tenon and 5/16˝ threaded rod were joined with epoxy. When 
cured, the chair was assembled using epoxy in all the leg and 
stretcher joints. The repaired leg mortise was sloppy, so thickened 
epoxy filler was used to prevent runout. When using thickened 
epoxy, first wet the surfaces with unthickened epoxy to get good 
penetration into the fibers. A small acid brush is a good applicator 
for unthickened epoxy.

The second example is the curved arm of a chair in which 
two 3/8˝ dowel tenons had snapped. The mating surfaces were fine, 
so the dowels were just drilled out to 13/32˝ and about 1˝ deep. 
The holes, dowels and mating surfaces were wet with epoxy, and 
the joint assembled with thickened epoxy filling the gaps. The 

assembled pieces were aligned and held in place with duct tape 
until the epoxy had cured. The finished joint was excellent.

Our final example illustrates a tripod/column assembly. 
Traditionally, this is a sliding dovetail joint, and often includes a 
brass spider on the bottom to absorb the heavy stress on this joint. 
The sliding dovetail is replaced by a simple mortise and tenon 
plus a threaded rod dowel. The 1/2 inch square tenon accurately 
positions the pieces, while the dowel absorbs all the tension stress. 
No need for hide glue to allow for future repairs. This joint will 
never fail.

This dowel is 7/16˝ x 2˝ threaded rod in 29/64˝ holes to allow for 
small adjustments. The joint is wet with epoxy and clamped with 
duct tape to allow an overnight cure. The final joint is tight and 
strong.

 

Conclusions—Wooden dowels make inferior tenons. Threaded 
metal rod is far stronger. The gap-filling quality of two part 
epoxy allows fine adjustment and makes dowel joints virtually 
indestructible. 



41Guild of  New Hampshire Woodworkers

Here is my take on making basic drawers. A drawer is a 
simple four-sided box with a bottom. Variations exist, but 

if you look at a typical drawer in most any piece of furniture you 
own, you’ll see the patterns discussed here. Pretty simple—all the 
work goes into the board on the front. That’s all you see so that’s 
where the styling, trim and hardware make most of the difference. 

Dimensions are going to be driven by your situation. Realize 
that if you are storing tall things in it, perhaps eight inches, you 
can still make a drawer 
that’s only two inches tall. 
However if you’re storing 
something like a brad nailer 
that doesn’t support itself 
vertically, you would make 
those drawers tall enough for 
the nailer to lean against. 

With the carcase 
assembled, make the drawers 
1/8˝ narrower (slides will be wood rails under the drawer. You want 
a fairly close fit so the drawers will slide against the sides of the 
carcase and not bind when pushing in. Too loose and they will 
wobble and grab. 

Corner Joinery —The corners are typically secured in one of the three 
ways as illustrated, a rabbet, a lock-rabbet or a sliding dovetail. 
Don’t let the dovetail intimidate you as it’s quite easy to make, 
very strong and a touch of class. 

The standard rabbet is typically 1/8˝ deep. It’s primary function 
is easy alignment during assembly. Glue and brad nail this joint.

The lock-rabbet is typically 1/8˝ square, It makes alignment 
during assembly easy and adds a touch of strength. The beauty 
is being able to cut the slot with a standard saw blade. Glue and 
clamp this joint. 

For the sliding dovetail, you cut the dovetail slot first, typically 
1/4˝ deep with most any dovetail bit. I use a fairly steep angle 
because it’s so shallow. After all the skits are cut, don’t change 
the bit height, set the router fence for a very shallow dovetail cut 

across the end of the 
back. Make a pass on 
both sides and test fit 
the resulting dovetail 
in the groove. Slowly 
deepen the cut until 
it is a snug but hand 
press fit. Then cut all 
the backs, both ends. 
Note that the length of 
the back needs to be 1/2˝ 

longer than the inside dimension of the box to allow for the 1/4˝ 
dovetail. 

The drawer bottom is typically one-quarter inch plywood. Cut 
1/4˝ grooves 1/4˝ up from the bottom and 1/4˝ deep on all four sides 
with a router or dado blade and the plywood will fit easily when 
you try to assemble all four sides and the bottom at the same time. 
I glue the bottom in since expansion isn’t an issue. I don’t know if 
this is kosher but it makes a very strong box. 

These corner joinery styles can be used on all four corners. 
The front then is added as a separate piece and secured with two 
screws and/or the handle hardware from the back side 

The Front—You make the front by itself, the beauty being that 
you’re working with a flat piece of wood. You can build it and 
final finish it before attaching to the box. 

You can be fancy with the front and do half blind dovetails, 
but this is an article on how to do it simple, so a false front is the 
easiest. 

Quite often the front will extend above the drawer. It will 
be as tall as required to fill the opening. The figure shows the 
drawer pulled out slightly. On this inset drawer, the back side of 
the drawer front closes against the front of the wooden slide. So 
hold the slide back the thickness of the front. With this method 
you don’t need a bumper to set the depth of closure of the drawer.

In the front view with the drawer front removed, the wooden 
slides are dadoed into the carcase sides. The box drawer rests 
on them and is 1/8˝ narrower than the carcase opening. The two 
outside holes in the face are oversize to allow front alignment. The 
two inside holes are for a 3˝ drawer pull. You could have a single 
hole for a knob. 

by Bob Oswald

Basic Drawer Construction

A simple 
standard

Rabbet

Lock Rabbet

Sliding Dovetail

Rails dadoed in— 
1/16˝ side clearance

Front closes 
against slide rail
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Cubby Hole Cabinet
I don’t think of myself as a fine woodworker although I have done 

fine woodworking. Most of my projects have really been finish 
carpentry—cabinetry, table tops, built-ins, cupboards, shelving, 
fireplace mantels and lots of custom molding.

I do have hand tools and know how to use them—pretty much. 
But over a lifetime, like many, I have collected an assortment of 
power tools like routers, sanders, saws and drills. There was really 
no “home” for them and so were scattered wherever. The tangle of 
power cords was the biggest issue—always obscuring something 
on the shelf below, in the way or under foot—especially under 
foot.

I’ve had my shop for 15 years (it was a two car garage before 
that) and have longed for a solution. I finally designed a cabinet 
which has brought order to my shop. It serves multiple purposes 
with each one satisfying a long held need.

I’ve long had material support to the left of my chop saw 
but had nothing permanent on the right. I like my saw high, 
so the chop saw table and cabinet top are set to 44˝. I set the 

cabinet width at 84˝ with a top equal to the length of a sheet of 
Masonite—96˝. This gives me a generous overhang which comes 
in handy. The top depth is 22˝.

Cubby Holes—I’m sure there is nothing original with my cubby hole 
solution to power tool storage. The problem is what to do with 
the cords. You could stuff them in the same cubby with the tool or 
put both tool and cord together in drawers. What I wanted was to 
store the tool separate from the cord—two cubbies for every tool. 
By setting the tool cubby back from the cord cubby, the cord has a 
natural storage place beneath the tool. I also provided a lip to the 
cord shelf which serves to keep the cord in its hole.

The cabinet is built with 3/4˝ A/C plywood and trimmed in 
3/4˝ poplar. The plywood carcass is screwed together with trim 
screws so that none show. There is a top to the cubby section 
so that the vertical dividers can be secured. The backing is 1/4˝ 
plywood. The sides are covered with Masonite to clean up the 
finished appearance.

by Jim Seroskieshop upgrade
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After some experimentation, I came up with a 4˝ setback 
(accounting for trim) on the tool cubby and a 11/4˝ lip for the cord 
shelf (2˝ high trim). The cord cubby opening is 41/2˝ high. These 
proportions have worked for me. If you have large hands, you 
might want to make the opening 5˝ high or maybe a little more.

Drawers—If you have the height, drawers are one of the best 
options you can add. The counter top will be a magnet for 
many activities and having drawers at hand is huge. My drawers 
are a simple design—poplar box assembled with trim screws 
through each side into the front and back, a plywood bottom 
(1/4˝ pre-finished birch) captured by a groove on all four sides and 
an overlay false front. 

The sides are grooved before assembly to accept wooden 
drawer slides screwed to the plywood vertical dividers. The 
tongue ripped from tongue and groove hardwood flooring will 
do or make your own with a router or tablesaw. The width of the 
slide accommodates the amount of vertical trim overlay and the 
depth of the draw slide groove. I really like the feel of this type of 
hung drawer mount. For a silky smooth action, lubricate the slide 
with wax or Behlen’s Slide Lubricant (now branded as Slideez).

Counter Top—I chose 3/4˝ MDF as my top. I’m comfortable with 
MDF but you may want something more durable. My height 
turned out to be a little short of the chopsaw table height so 
I added a sheet of 1/8˝ tempered Masonite on top of the MDF. 
The 44˝ height is very comfortable for me—perfect for sketching, 
organizing or just having another horizontal surface available.

Shelves—The shelves are a bonus. They are made from poplar and 
scrap birch plywood (vertical supports) pocket screwed to the 
counter top. The shelf on the left is three pieces of poplar spaced 
apart to accommodate squares, files and other similar ˝flat˝ tools. 
Holes are for screwdrivers and round or square files.

Conclusion—I wondered if this project would be worth the effort 
after all these years. Maybe I would be “locking the barn door after 
the horses have left.” Better to get the shop plan right before you 
start, not after you are done—right? I wish life were this orderly, 
but it is not. For me, this has been most satisfying because of the 
years I have spent putting up with things the way they were. 

A workshop is personal. It is yours and only yours. I have 
found it really is never too late to upgrade your shop even if you 
think the horses have already left the building. 
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…from The Old Saw archives—June, 2007

New ways to use the scraper 
     and a new way to sharpen it

Several decades ago, when I became frustrated at how quickly 

my scraper dulled, I abandoned the traditional method of 

sharpening for a quicker way. I discovered that a belt sander could 

sharpen my scraper blade in four seconds instead of four minutes.

The Four Second Sharpening Method

The conventional method of sharpening scrapers involves several 

steps, and with practice most people can do it in a few minutes. 

For beginners it takes much longer. This gives rise to sharpening 

procrastination which is never a good thing with scrapers.

Re-Thinking Scrapers

A belt sander with 150 or 180 
grit sharpens a scraper in four 
seconds.

Broken glass has no burr but scrapes wood extremely well.

by Jon Siegel
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photos & drawings by  Jon Siegel, David Siegel

The goal is to produce a burr which is:

1. Extremely sharp

2. Just the right size (which includes possibly zero)

3. Even and smooth

4. Reproducible quickly (four seconds seems good)

I use a 150 or 180 grit sanding belt. I hold the blade in line with 

the belt (scratches are parallel with blade), and create a square edge. 

Thus both sides receive the same grind with the same burr, so I can 

use both edges before needing to sharpen again. I swipe the blade 

twice over the belt, turning it end-for-end. 

Each swipe takes about one second, and with turning the 

machine on and off, the total time is about four seconds. I use the 

blade exactly as it comes off the belt! The four-second method 

obviously eliminates sharpening procrastination, so you never let the 

scraper get dull in the first place, you are investing almost nothing 

in the re-sharpening effort and sharpening becomes more of a 

continuous process as it should be.

If you want to be initiated into the four-second method, you have 

to let go of some of the old “scraper myth.” This might be difficult 

since they have been part of the scraper conventional wisdom for a 

long time.

Scraper Myth #1: 

The first and biggest myth is that a scraper needs a burr.

For centuries carvers and cabinetmakers used broken glass 

to scrape.Obviously, glass can’t have a burr because it has no 

malleability. That is, if you rub a burnisher on glass, it does nothing. 

On a metal blade, the “turning” of a burr involves bending (literally 

cold forming) the metal and this requires malleability of the metal.

So what does a scraper need if not a burr? It needs fairly blunt 

angle of grind (60° to 100°) with an edge that is extremely sharp. A 

scraper does not separate wood by wedging under it like a plane. It 

penetrates by pressure only. That means that if the edge is sharp 

enough, the pressure at the point of contact will be great enough to 

cut a layer of wood even if the edge is presented at a negative rake 

angle, as all scrapers are. Because it works by pressure, the edge is 

subjected to extreme wear, and a scraper does not stay sharp very 

long even under the best conditions. This is why the four-second 

method is such a great advantage by allowing sharpening to occur in 

a totally integrated continuous way.

Very useful push method.

Scraper holders are good for big jobs.
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Having said all that, it is clear that sometimes a scraper can benefit 

from a burr, as long as that burr is extremely sharp, extremely smooth, 

and has a controlled size and shape. The benefit of a burr is that it 

allows the blade to be presented at a different angle than it would 

be if it had no burr, and this can be advantageous. For example, if 

you are using the scraper in a holder such as a Stanley #80, then you 

have no control over the angle of presentation, but you can control 

the aggressiveness by using more or less burr. I use these holders 

for rough scraping to remove machine marks, but for the finishing 

strokes I hold the blade in my hand. 

I no longer burnish scraper blades (or woodturning scrapers). 

Burnishing a scraper with hard steel produces unpredictable results, 

because the malleability of the metal is extremely variable from one 

blade to the next. Also, the grinding, filing, or whatever is used in the 

sharpening process produces a burr on its own. The idea of removing 

that burr, only to reinstate it with a burnisher is circular logic and a big 

waste of time.

Beginners inevitably go wrong with burnishers because they 

operate on the principle, “If a little’s good, then a lot’s better.” This 

thinking is deadly when putting a burr on a scraper—Drawing 1.

Wood Surface

Face

Edge

Wood Surface

FaceEdge

Wood Surface

FaceEdge

Drawing 1 
Scraper burnished too much will not cut.

Drawing 2
Scraper sharpened and burnished the 
conventional way is very aggressive.

Drawing 3
Scraper after grinding (no burnishing) has 
a small burr which cuts in either direction.

Pressure applied easily with the heel of the hand.Holding the scraper in the palm of your hand.
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The flip-flop—Light finishing cuts with a reciprocating motion.

Scraper Myth #2: 

A card scraper should be flexed during use to create a slightly convex 

cutting edge.

Corollary to Myth #2: Scraping has to be torture on your thumbs.

If your thumbs have ever felt tortured from trying to flex the 

scraper blade for a prolonged period, then you must have wondered 

if there is a better way. Yes, there is a very easy solution: simply grind 

the edge to the curve you need (like you do with a plane iron), and 

then you don’t need to flex the scraper. But the issue of how to hold 

the scraper blade is much bigger than this. Read on.

Scraper Myth #3: 

A scraper blade must be presented to the work at a negative rake 

angle.

If you are used to thinking of the burr on a scraper as a little curl 

of metal in the shape of a hook, then you may be locked into thinking 

that the only way to work it is to drag the blade at a negative rake 

angle—Drawing 2. But a scraper with a tiny burr that points straight 

down will work in either direction.

The advantages of the push option are huge. For one thing, it 

allows you to push and pull the scraper in a reciprocating motion (the 

same way you use sandpaper), and this action removes the fuzziness 

from the wood better than going in one direction only. Second, it 

allows you to lay the blade nearly flat on the work for a more accurate 

planing action for jobs such as removing a spot of glue—Drawing 3.

Scraper Myth #4: 

Sharpen a rectangular scraper on the long side of the blade.

The problem with this method is that it requires you to hold the 

scraper with two hands on the tips of your fingers in an ergonomically 

unsatisfactory way. If you turn the scraper 90 degrees and sharpen 

the short side, then the blade fits into the palm of your hand! You can 

still use the other hand as an assist by placing it over your right hand. 

It is also important to grind the top to a rounded shape and pad the 

top edge with tape to make it comfortable. For quick jobs, the one 

handed grip allows you to hold the work with one hand, and scrape 

with the other. The one handed grip is reversible—pull toward you 

using your finger tips for increased pressure or push away using the 

heel of your hand for a more aggressive cut.

The Flip-Flop

Finally, I’d like to describe a method which is great for getting 

the final finish on the wood. It’s called the flip-flop. You can use this 

whether you have sharpened the long side or the short side of the 

blade. This method goes back to the two handed fingertip grip, and 

is meant for light touch finishing. The great advantage of the flip-flop 

stroke is that the fibers of the wood are bent back and forth which 

breaks them off cleanly, and gives a fine finish free from fuzz. 



Member Gallery

Jeffrey Cooper Portsmouth, NH

Giraffe Chairs & Table—maple and various 

veneers, chairs are 26˝ tall, 13˝ seat height, 

table is 24˝ x 24˝ x 21˝. The table top is finished 

with Duravar catalyzed varnish. The rest is an 

oil varnish mix, then minwax for some sheen. 

The giraffe chair sold at the Furniture Masters 

auction. I still have the table and horse for sale.

Tony Immorlica Mont Vernon, NH

Natural Edge Walnut Bowl—This bowl was turned green from 

a tree felled by a homeowner in Mont Vernon. I was saddened 

to see him take down a healthy tree, but was very grateful to 

have some of the wood to preserve its natural beauty. The 

bowl is finished with shellac and wax.

Jerry Osgood Wilton, NH

Table—Crotch walnut, ash. 31˝ deep x 

17˝ wide x 22˝ high. My first idea was a 

piece to go with a sofa, either in front of 

or at the ends. It wasn’t apparent right 

away, but when I saw the tops together, 

the figured wood suggested a photo of 

our galaxy. Usually I design a piece and 

then try to select a wood to carry out 

the concept.

photo by Bill Truslow

photo by Bill Truslow


